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Evolution, Expression, and Sensation. By John Cleland, | 


M.D., F.R.S., Professor of Anatomy in the University 
of Glasgow. (Glasgow: James Maclehose, 1881.) 
ROF. CLELAND is so well known as a skilled 
anatomist who holds some views of his own on the 
subject of evolution, that we are glad to welcome in this 
book a definite statement of what these views are. The 
work, moreover, is throughout very interesting. It is a 
collection of six essays, of which the first is on Evolution, 
the second on Expression, the third on Vision, the fourth 
on a Theory concerning the relations of Body and Mind, 
the fifth on Theories of the Cell, and the sixth a reprint 
of an address to medical students on Truth, Pathology, 
and the Public. These essays display a good deal of 
original and suggestive thinking, though not always of a 
kind with which we are disposed to agree. 

The first essay, on the “ Evolution of Organisations,” 
expresses the view that gradual development has been 
the law of organic nature, but that this law has always 
been subservient to, or expressive of, supernatural design. 
After some introductory paragraphs the author clearly 
enough strikes his key-note thus. The fact of evolution 
being granted, it “ may be conceived of variously, both in 
respect of character and cause. In its character it may 
be conceived of as a growth without aim, forming alto- 
gether an indefinite aggregation like the sum of the 
branches of a tree; or the view may be held that it is an 
orderly arrangement, like some vast temple in which 
every minaret and most fantastic ornament has‘ got its 
own appointed place and harmonies, while the central 
tower ascends to its pre-ordained completeness.’’ He 
then goes on to complain that “the name of Evolutionist 
has, with curious obliviousness, been assumed as a dis- 
tinctive title by those who believe that the evolution is 
merely indefinite. . Had they called themselves 
Demolitionists, on account of their disbelief in morpho- 
logical design, the name might possibly have been more 
expressive.” 

From this quotation the tone of the whole essay may 
be inferred. The essay, however, is written in the most 
VoL. XXIV.—No. 601 


temperate style, and hy a man who certainly has a good 

right to be heard on all matters pertaining to morphology. 

We shall therefore offer a few remarks upon his general 
_ Position as indicated by the above extract. 

As regards the mere name appropriated hy evolutionists 
of the naturalistic school, we cannot see that there is 
much ground for complaint. It is intended to signify 
belief in gradual development by natural causes as dis- 
tinguished from sudden changes due to supernatural inter- 
vention. The name therefore has really no direct reference 
to any ulterior helief or opinion as to whether behind the 
natural causes producing evolution there is any super- 
natural design--provided only that this design is not 
' supposed to display itself by breaking out into miracle, or 
interference with these natural causes. Therefore Prof. 
Cleland has quite as much right as Prof. Hackel, whom 
he rightly enough regards as a representative of the 
thorough-going “ Demolitionists,” to call himself an 
evolutionist, and we do not see that Hackel could pro- 
_perly deny him this right; they both believe in evolution 
as a process, much as they may differ in their views on 
all that lies behind that process. And the only reason 
why the term evolutionist has in many minds become 
identified with extra-theistic opinion, is simply because 
the theory of evolution has been for the most part deve- 
loped by minds unfettered by any preconceived ideas on 
“the Method of Divine Government.” If we had had to 
wait for the natural theologians to teach us the theory in 
question, Prof. Cleland’s essay would not yet have been 
conceived. It nevertheless remains perfectly true that 
now when it has been conceived, written, and printed, he 
is as much an evolutionist as anybody else. 

But when we pass from this question of mere terminology 
to the more important matter with which the essay is con- 
cerned, we are brought face to face with a question which 
it is useless in these columns to discuss. This question 
is whether the new light which science has shed on biology 
by the theory of descent is compatible with the older 
| theory of design, and if so, to what extent. It is useless 


in these columns to discuss this question, because it is 

one upon which opinions differ, and may legitimately 

differ, through all points of the intellectual compass; 

there being here no general medium of knowledge to 

direct opinion, every man’s judgment rests in whatever 
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position it may be brought to rest by the particular cir- 
cumstances of his temperament and education. Thus it 
is that to Prof. Cleland it appears most reasonable to 
conclude that ‘‘in the evolutions of organisation there is 
a non-material impulse,” to which virtually we may refer 
all difficulties that we cannot solve in our contemplation 
of the natural process ; while to Mr. Darwin this method 
of relegating any special question in science to an ultimate 
theory of things amounts simply to ‘‘a re-statement of 
the question.” Asa question of science no explanation 
is furnished by this method, and whether or not in par- 
ticular cases any such explanation is possible, men of 
science, as such, must never assume, as hy following the 
method in question they would assume, that such 
explanation is impossible, 

Therefore, so long as men of science are watchfully 
careful never, as Prof. Cleland phrases it, “ to make final 
do the duty of efficient causes,” so long it matters not to 
science what views her individual cultivators may hold 
on super-scientific questions. Only it is certain that a 
man strongly imbued with helief in final causes is apt to 
incur the danger of confusing them with efficient causes, 
and a striking instance of this fact is displayed by Prof. 
Cleland himself, where he says, “If evolutions are definite, 
or, in other words, if morphological designs exist, the 
necessity for explaining «// affinity hy genetic relationship 
disappears.” This we understand to mean that wherever 
affinity cannot at once be seen due to “efficient causes,” 
we are at liberty forthwith to ascribe it to “ final causes.” 
And this presents in as bad a form as ever the doctrine 
which for centuries has paralysed the movements of 
science. If a scientific man of to-day wishes to retain 
his belief in “morphological design,’’ it must he as a 
belief in some wholly transcendental principle with which 
science has nothing whatever to do. Otherwise he fails 
in scientific method, as for instance Prof. Cleland fails 
where he points to “sex and symmetry ” as due to design, 
only because he does not see how they can be due to 
natural selection. It makes not an atom of difference to 
the logical position of science whether or not the fact of 
sex Or symmetry, or any other fact to which any writer 
can point, is inexplicable by natural selection. The 
logical position of science is that if such facts are not due 
to natural selection, they must he due to some other 
natural causes which we may reasonably hope some day 
to ascertain. And if it is asked what is the justification 
of this logical position to which science has been raised, 
the answer is supplied by the history of science itself. 
Let any one go through the writings of Paley, Bell, or 
Chalmers, and strike out all the instances of “ morpho- 
logical design” which he plainly sees can now he explained 
hy natural selection, and he must be a very dull man if 
he continues to repose any confidence in the residue as 
evidence of causes other than strictly natural. In the 
face of so immense an analogy the burden of proof lies 
with the teleologists to show that any special cases to 
which they may point as still requiring explanation are to 
be regarded as inexplicable; and this hurden most 
assuredly is not discharged hy Prof. Cleland when he 
seeks to strike at the heart of natural selection as a 
natural cause by saying of heredity that in it he “can 
only recognise a phenomenon the origin of which demands 
an explanation.’’ No doubt this explanation is demanded 


but is demanded at the hands of observation and experi- 
ment—not from the cloudlands of “spirit which pervades 
the whole.” 

We have thought it well to devote the main part of this 
review to the essay on Evolution, because the occasion 
seems a suitable one to raise our voice against the per- 
nicious habit of flirting with final causes which still lingers 
among a certain section of scientific workers. Let any 
one who so may wish continue to helieve in final causes ; 
but if he does not also wish to clog the wheels of science, 
let him cease to throw his final causes into any gap which 
the roads of inquiry may present. Science, as such, 
requires no deus ex machind, and those of her votaries 
who feel that ¢ey require him will best consult her 
interests by laying the strongest possible emphasis upon 
there. 

The most interesting of the other essays is that on 
Expression. In a section devoted to ‘‘ Permanent Ex- 
pression,” it is observed that while in many respects the 
physical peculiarities of permanent expression admit of 
being explained by ohvious causes, in other respects this 
is not so, Thus, for instance, “a massive chin is so dis- 
tinctly a physiognomic representation of firmness, that an 
artist would in vain attempt to exhibit the resolution of a 
Cromwell in a face with a small and narrow jaw, or with 
one of those pretty chins like a bagatelle ball, not un- 
common in certain localities. .. . Yet the chin has no 
physical function whatever, so far as ] am aware.” 

In a section on the “ Expression of the Emotions,” Dr. 
Cleland argues in favour of an active principle which 
may he defined as unconscious symbolism, and certainly 
in the course of a few interesting and suggestive pages 
he makes out a strong case. It is first shown that 
language serves, as it were, to stereotype a number of 
symbolic ideas, so that, for instance, words signifying 
elevation come also to signify greatness, goodness, &c., 
while we likewise “associate impressions derived through 
the organs of sense with impressions from the moral world 
similarly pleasant or otherwise, as in the case of sweetness, 
hitterness, brightness, and gloom.’’ Such associations 
having hecome firmly established, the way is prepared 
for their expression by gesture; so that at last “the 
workings of the mind are expressed by attitudes, gestures, 
and movements of body of a nature correlative with 
them.” Thus “slight movements of the arms express 
the hugging of an idea to the bosom when nothing but 
what is thoroughly impersonal is thought of, and the 
fingers bend as if to keep a something in the hand when 
nothing but delightful sentiment is conceived.’’ And 
similarly the gesture of sweeping away, backwards, and 
downwards a repulsive object from before the eyes, “is a 
gesture applied to the intangible and invisible; by it 
the cleric puts away false doctrine, and the fastidious 
sublimely brands a notion as vulgar.” 

This theory, of which many other illustrations are 
given, is to some extent the same as that which Mr, 
Darwin calls “ serviceable associated habits,’’ seeing that 
the principle of association is concerned in hoth; but as 
in Dr. Cleland’s theory the association need not be 
“ serviceable,” and as it is concerned with an unconsciously 
symbolic representation of ideas, we think with him that 
it deserves to be considered as a distinct theory, and we 
can scarcely doubt that the principle with which it is 
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concerned has played an important part in the develop- 
ment of emotional expression in man. 

The remaining essays, which we have no further space 
to consider, are likewise entertaining, and we therefore 
recommend the book to all who are interested in the 
sundry biological theories of which it treats. 

GEORGE J. ROMANES 


LEGGE’S “BIRDS OF CEYLON” 

A History of the Birds of Ceylon. By Capt. Vincent 
Legge, R.A. Part I1IJ., concluding the Work. 4to. 
(London: Published by the Author, 1880.) 

HE ornithologists are certainly active at the present 
time. We have just recorded the commencement 

of an important work on the Birds of New Guinea, we 
have now to notice the conclusion of an excellent volume 
on the Birds of Ceylon. Capt. Legge’s book will, we are 
sure, be much valued by the numerous European resi- 
dents in the coffee-districts of the island, who cannot fail 
to have their attention attracted by the beautiful forms of 
ornithic life which surronnd them, and as yet have had 
no ready means of becoming acquainted with what is 
known of them. Jerdon, singularly enongh, did not 
include Ceylon in the area of his “ Birds of India,’ and 
although Blyth, Layard, and Holdsworth have worked 
long and laborionsly on the Ccylonese avifauna, their 
memoirs on the subject are dispersed about in various 
serials and other publications, which it is not possible for 

a coffee-planter to have at his command. A general 

résumé of the Ceylonese ornithology, with full descriptions 

of all the species, with excellent illustrations of the 
peculiar forms, and with every necessary detail required 
for the instruction of the local student and collector, is 
therefore likely to be a most acceptable piece of work to 
the resident in the island. At the same time Capt. Legge 
has produced an elaborate and scientifically exact Mono- 
graph of a local Avifauna, which will be received with 
welcome by naturalists of every class, and is well worthy 
to take its place on their sbelves alongside such works as 

Dresser’s ‘‘ Birds of Europe’’ and Buller’s “ Birds of 

New Zealand,” with which it corresponds in size and 

character. 

As regards the general features of the Ceylonese Ornis 
Capt. Legge observes that the island, “although it con- 
tains none of those remarkable forms which characterise 
the birds of some of the Malay islands, undoubtedly 
possesses a rich avifauna; and, considering its geogra- 
phical area (about five-sixths of Ireland), the number of 
species is very large. The tropical position of Ceylon, 
coupled with its location in the path of the monsoon 
winds and rains, fosters the growth of luxuriant vegeta- 
tion and verdant forests, which, as a matter of course, 
teem with all that wonderful insect-life necessary for the 
sustenance of birds. Hence the large number of resident 
species inhabiting it ; whilst the fact of its being situated 
at the extreme south of an immense peninsula makes it 
the finishing point of the stream of waders and water- 
birds which annually pass down the coast of India. 
Lastly, the prevalence of a northerly wind at the time of 
migration of weak-flying warblers brings these little birds 
in numbers to its shores.” 

The total number of species of birds included in Capt. 


Legge’s work is 371, of which two have been introduced 
by man’s agency, and about eighteen others are somewhat 
doubtful. The authentically determined birds of Ceylon 
may therefore be stated at about 350, of which forty-seven 
are peculiar to the island ; this indicates a very large 
amount of individuality. The relationship of the Ceylonese 
Ornis, Capt. Legge tells us, is, as might have been 
expected from the geographical position of the island and 
its separation from the mainland merely by a shallow 
strait, “closer to that of South India than to the avifauna 
of any other part of the peninsula. Wallace, in his great 
work on the ‘ Distribution of Animals,’ considers the 
island of Ceylon and the entire south of India as far 
north as the Deccan as forming a subdivision of the great 
‘Oriental Region.’ It is however in the hills of the two 
districts, which possess the important element of a similar 
rainfall, where we find the nearest affinities both as 
regards birds and mammals; and this is exemplified by 
the fact of some of the members of the Brachypodide 
and Turdide (families well represented in both districts) 
being the same in the Nilghiris and in the mountains of 
Ceylon, while many of the Timaliidz and Turdidz in one 
region have near allies in the other. 

“ But though this strong similarity in the avifauna of 
the mountains in question, as well as their geographical 
characters, indicate a contemporaneous upheaval and 
enrichment with animal life of their surfaces, a similar 
connection is found between the northern parts of the 
island and the low country of the Carnatic. 

“ Here, again, we have in the fossiliferous limestones of 
the two regions an undoubted connection, and also an 
affinity in their avifaunas, which differ totally from that 
of the mountain-districts on either side of the straits.” 

In concluding our notice of this admirable volume we 
must not fail to call special attention to the plates which 
have been drawn by Mr. Keulemans, and are excellently 
coloured. They are devoted to the illustration of the 
species peculiar to Ceylon. Nor must we forget the 
map, which forms the frontispiece and shows the five 
zoo-geographical regions into which the author divides 
the island, besides the various localities referred to in the 
course of the work. 


OUR BOOK SHELF 


A Manual of Ancient Geography. Authorised Transla- 
tion from the German of H. Kiepert, Ph.D. (London: 
Macmillan and Co., 1881.) 


THE name of Kiepert is in itself a sufficient guarantee of 
the thoroughness» and accuracy of a book on geography. 
That writer, in his ‘‘ Lehrbuch der Alten Geographie”— 
from which the present work is abridged, though he him- 
self describes the “ Lehrbuch” as a “ Werkchen ”—has 
brought together a vast amount of well-digested informa- 
tion respecting ancient geography, so that the book excites 
the student’s admuration from the grasp it displays of the 
many sides—gevlogical, ethnographical, philological, his- 
torical, climatological, &c.—of that wide-reaching sub- 
ject, and the discernment and critical spirit which cha- 
racterise it. To the English reader the smaller work, 
which has been excellently translated by G. A. M,, 
supplies a want that has long been felt. We possess no 
satisfactory book on the subject intermediate between 
primers and elaborate treatises, and the present one has 
all the advantage of being the condensation of a larger 
book, so that in reading it we feel all through that the 
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author draws on a wide field of knowledge. What is most 
needed in such a manual is that it should be clear, inter- 
esting, suggestive, and not overladen with such details as 
clog the memory while they make no permanent impres- 
sion on the mind. In the present work the statistical 
form is avoided, and the dry bones of geography are 
clothed with such information as gives them life and 
colour. The vegetation and products of the different 
countries, their inhabitants and history, are all noticed in 
connection with the configuration of the ground. Thus of 
Italy we are told that, “besides the oak forests which 
covered the lower slopes, and the beeches and firs which 
covered the higher parts of the mountains up to §000 feet, 
and far more densely in ancient times than now, a large 
part of the mountain region, especially of the Apennines, 
owing to the steep and rocky character of the ground, 
remains unsuited for any other purpose but cattle-feeding, 
and this in the higher regions is confined, as in the Alps, 
to the summer months. A regular interchange of cattle 
and sheep according to the seasons, such as is now usual, 
already went on in antiquity, as, for instance, between 
Samnium and Apulia.” So too, when the volcanic system 
of Italy is mentioned, we are told that “the lava flowing 
from these volcanoes afforded in old Roman times, as it 
does still, the hardest material for binding together the 
great military roads (sz/ex), while the conglomerate of 
tufa, consisting of the lighter masses thrown down, which 
was spread over the plain, was the commonest material 
for building, and its weather-worn surface made the most 
fertile soil for tillage.’ Ina similar geological sketch of 
Greece, the various centres of volcanic action are noticed, 
and the metals which are found in different parts of the 
country. In respect of the history and politics of the 
several districts a large amount of useful information is 
brought together. For instance, we find a clear statement 
of the names by which the ancient Greeks were known at 
different times and by different peoples, and the history 
of the name Italia is discussed in the same manner. Nor 
are outlying nations neglected. Under the headings 
“The Scythians’’ and ‘‘The Sarmatae” we get the 
results of a large amount of research and discussion, and 
the Carthaginian province in Sicily is duly noticed. 
Philology again, which is now no unimportant handmaid 
of geography, is made to add its contribution of informa- 
tion ; as when we are told that the names Asia and 
Europe “‘are derived from the ag and zrzb of the lately- 
deciphered Assyrian monuments, meaning east and west, 
and answering to the Homeric expression mpos 7@ jededvre 
and mpos Coor, to the later Greek names of countries, 
*AvatoAy and ‘Eozepia, to the modern Ortent and Occident 
(borrowed from the Latin), or to the Italian Zevanze and 
Ponente.” Sometimes a name is connected with the 
features of the ground, as where the Jordan, with its steep 
descent down a deep valley, is explained to mean “the 
down-flowing” ; or where Zancle is said to be called “the 
Sickle”’ from “the form of the tongue of land which 
incloses the natural harbour.” So, too, the student is 
incited to further research when he learns that Mount 
Atabyrion in Rhodes bears in reality the same name as 
Mount Tabor, and that other Greek names have un- 
doubtedly Semitic appellations; and his appetite for 
history is whetted by discovering that Cappadocia is the 
Old Persian Katfatuka, and that Marsala is the medizval 
Arabian name for Lilybaum. Numerous points like 
these are illustrated by geography, and M. Kiepert gives 
his readers the full benefit of them, But this is not to the 
neglect of the more substantial part of the subject, which 
is amply and clearly expounded. H. F. TOZER 
Lehrbuch der organischen gualitativen Analyse. Von Dr. 
Chr. Th. Barfoed. Dritte Lieferung. (Kopenhagen: 
Andr. Ferd. Hést und Sohn, 1881.) 


Dr. BARFOED’s work on organic qualitative analysis is 
completed by the issue of the present part. The author 


is to be congratulated on producing so valuable a book of 
reference for the laboratory worker. The present part 
contains a full account of the tests for the commoner 
alkaloids, and for a few of the more fully examined vege- 
table colouring matters. A general method for the exa- 
mination of organic substances, whether free from, or 
mixed with, inorganic compounds, is also given. This 
general plan is not however arranged in cut-and-dry 
tabular form, but is rather a guide which in the hands of 
the experienced student will prove of much value. We 
can but repeat what we said in noticing the first part of 
this book, that every student who is desirous of obtaining 
a real knowledge of qualitative organic analysis, ought to 
possess Dr. Barfoed’s work. 


LEIBTOHIONRRS SEO) GENE IBID IN DIE 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 


Hot Ice 


THAT the experiments of Dr. Carnelley on hot ice have 
excited much interest is not to be wondered at. His statement, 
however, that ice could be raised to a temperature of 180° with- 
out melting was so amazing that many a one could not accept it 
without repeating the experiments. Soon after the first short 
notice of Dr. Carnelley appeared in NATURE we took up the 
matter, but as the method used by Dr. Carnelley seemed to us 
to be somewhat troublesome, we made nse of quite a different 
method, In the axis of a glass tube AB, 16 mm, in diameter, 
and 56 c.m. in length was fixed a thermometer ¢ by means of 
two strips ss of elastic brass sheet. One of the ends of the tube 
was 22 mm. in diameter, while the other end had the shape of a 
bulb, and was drawn ont in a narrow tube, 
a6, about 50 c.m. in length. The tnbe was 
placed in an inclined position with the end 
éin a glass filled with water that was kept 
boiling. The bottom of the glass was 
covered with a layer of mercury. Next the 
tnbe was heated by a Bunsen burner; a 
part of the air was driven out, and, after 
retiring the burner, the tube was partly 
filled with the foiling water of the glass. 
The water In the tnbe was then boiled, a 
still greater part of the air escaped, and by 
removing the burner the tnbe filled itself 
nearly entirely. The heating and cooling 
were repeated three or four times, and in 
this manner the tuhe conld be filled with 
the boiling water, not a single air-bubble 
being left. The end 4 of the narrow tnbe 
was now dipped in the mercury, and by heating the tube so 
much of the water was driven ont that the remainder filled the 
enlarged part A for three-fourths, The tnbe being now 
slowly cooled, the mercury rose in the tube a2, and it was 
very easy to seal the tnbe at a with the blowpipe. The water 
in A was now frozen, and by gently warming with the hand 
the ice-cylinder was loosened from the tube; by inverting the 
tube the molten ice was bronght into the bulb B, where it was 
fixed by freezing. This part of the process presents some diffi- 
culty. When the heating by the hand was not stopped in time, 
too much of the ice was converted into water. However, by 
placing the bulb Bin a freezing mixture of snow and salt the 
melting can be almost instantly arrested. The bulb of the 
thermometer being in this way surronnded with an ice-cylinder 
12 mm. in diameter, the bulb B had only to be placed in the 
freezing mixture to have the apparatus ready for the appliance 
of heat. The results of our experiments confirm those of Dr. 
Carnelley, inasmuch as the ice did not melt, notwithstanding the 
heating of the tube at A was in one instance so strong that 
the glass was softened and gave way to the external pressure of 
the air, They differ, however, as regards the temperature of the 
ice, which remained generally at -7°. By very strong heating 
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the thermometer rose to 0°, but vever exceeded that point ; when 
not, the bulb of the thermometer, by the volatilising of the ice, 
was partly laid bare. As it appears by the detailed description 
of Dr. Carnelley’s experiments in NATuRE, vol. xxiii, p. 341, 
that the success depends for a great part on the size of the 
condenser, we have made another apparatus with a condenser of 
half a litre; the results we may obtain therewith will he related 
shortly, 

We have also made some experiments on naphthalene. The 
pressure of the naphthalene vapour at the melting-point, nearly 
$0°, being +9 mm., as was found by a preliminary proof, it 
was expected that it would not be very difficult to obtain and 
to maintain a vacuum sufficient to observe the demeanonr of 
naphthalene under similar circumstances as ice, The apparatus 
we used resembles in its principal features that we made use of 
in experimenting on ice; alone, the condensing surface was 
much greater. The thermometer bulb being imbedded in a 
cylinder of pure naphthalene 13 mm. in diameter, the thermo- 
meter was fixed in the axis of the gla:s tube, and this latter 
drawn out. A small quantity of water being brought in the 
tube, the pressure was reduced by means of an ordinary air- 
pump to 5mm., and the drawn-out end of the tube melted 
throngh. In another instance the tube was several times filled 
with carefully-dried carbonic acid and exhausted, and lastly, 
when the pressure had been reduced to 7 mm., sealed. To 
remove the remaining carbonic acid and aqueous vapour a cer- 
fain quantity of caustic potash and some pieces of oxide of 
calcium were inclosed in the tube, In what manner the tube 
had been prepared, the resnlts when heat was applied, the upper 
part of the tube being cooled in a freezing-mixture or simply in 
snow, were always the same. The thermometer rose very 
rapidly to about 79°, and stayed at that point as long as no part 
of the thermometer bulb was denuded of naphthalene, At the 
same time the naphthalene sublimed very regularly, covering the 
sides of the tube next to the heated part with a beautiful layer 
of naphthalene crystals. 

C. J. E. BRUTEL DE LA RIVIERE 
A. VAN HASSELT 
Assen (Netherlands), April 14 


Sound of the Aurora 


THE interesting communications which have lately appeared 
in your periodical regarding the supposed connection between 
sound” and the ‘faurora” (NATURE, Vol. xxiii. pp. 484, 520, 
556), lead me to suppose that the following notes may be con- 
sidered by you and your readers worthy of record. They were 
copied last antumu by myself from the Strangers’ or Visitors’ 
eck at the ITotel on the -Eggischorn, and bore the date July to, 
1863 :— 

‘Visit to the Col de la Jungfrau descrihed: On descent 
surrounded by thunderclouds evidently charged with electricity. 
At 12.15 a sound similar to that made bya boiling kettle was 
heard to issne from one of the alpenstocks, and very soon a 
similar sound issued from all the batons. 
similar sonnds issued from the fingers, Observing that the veil 
of one of the party stood upright on his hat, one of the gentle- 
men and one of the guides, who had experienced prickly sens1- 
tions on the crown of the head, removed their hats, when their 
hair stood up as if under a powerful electrical machine. When- 
ever there was a peal of thunder all of the phenomena ceased, 
to he speedily renewed when the peal was over. At such times 
all the members of the party felt severe shocks in the parts of 
the body which were most affected ; and one gentleman had his 
right arm paralysed and rendered useless for severa] minutes, 
The clouds passed away and the phenomena finally ceased at 
12.30, The guides with ns were Joseph Marie Claret of 
Chamonni, and Smith of this house, and they were as much 
affected by the electricity as we were. At the top of the Col 
the aneroid harometer stood at 18°83.” 

I believe the above statement, clear and pointed as it is, was 
signed by the names of Watson, Sowerby, and Adams. 

Tt will te seen that other phenomena are mentioned, in 
addition to the sounds heard in connection with the electrical 
ones, which are worthy of regard. I would, among other 
points, draw attention to the effect produced on the arm of one 
of the travellers, and shonld be glad to know from any of your 
correspondents whether they have met with other like results of 
electrica} interference with the actions of muscles in mountain 
travelling. 


On shaking the hands | 
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I may mention in passing that in the same Visitors’ Book at 
the ggischorn Inn I found notes to the effect that the Jungfrau 
and the Aletschorn were first ascended bya lady in August of 
the year 1863. Joun W. OGLE 

30, Cavendish Square, W. 


A PRESUMPTION as to the irue character of the sound of the 
aurora is perhaps offered by the fact that to many persons a flash 
of lightning is accompanied by a distinct whisking sound, As 
this is simultaneous with the flash, and therefore evidently sub- 
jective, it seems to offer evidence merely of the close connection 
existing between the senses of seeing and hearing. 

April 30 E. Husparp 


Symbolical Logic 

IN my recent letter on Symbolical Logic (see NATURE, 
vol. xxiii. p. 578) I said that Prof, Peirce’s symbol of in- 
clusion, as defined by him in his ‘‘ Logic of Relatives,” was 
equivalent to the words ‘‘is not greater than.” ‘This how 
ever is not quite correct; for though Prof. Peirce speaks 
of this symbol as equivalent to the words ‘‘is as small 
as,” he also speaks of it as denoting “inclusion,” and_ his 
illustration f —< m may he read, Zhe class f is included 
in the class m. Yn my nctation the analogous composite 
symbol /: # may he read, The statement fimplies the statement 
m. If for fin my notation we read //e belongs to the class f, 
and for » we read He delongs to the class m, then my /: 7 will 
coincide in meaning with Prof, Peirce’s f —< m; but this does 
not alter the fact that my /differs in meaning from his /, that 
my : differs from his —<, and my # from his #. Mr. Venn, 
in his recent paper in the Precedings of the Cambridge Phito- 
sophical Society, speaks of these distinguishing features of my 
method as unimportant, and he regards my definitions of my 
elementary symbols as ‘‘arbitrary restrictions of the full gene- 
rality of onr symbolic language.” But Mr. Venn ovcrlooks the 
fact that all accurate definitions are more or less arbitrary 
restrictions of language, and he also seems to me, in this parti- 
cular case, to mistake vagueness for generality. Philosophical 
investigations that begin with Let x = anything commonly end 
with x = anything, a result which, whatever may be thought of 
its generality, does not add much to our knowledge. 

Iucim McCoLi 

7 73, Rue Siblequin, Boulogne-sur-Mer, April 26 


The Formation of Cumuli 


THis afternoon the air to a great distance above the surface of 
the “earth has been filled with fluttering dry leaves. For some 
weeks no rain has fallen in this vicinity, and a cold northerly 
wind has prevailed. To day, for the first time during the con- 
tinuance of this cold and rather clear weather, the hill-sides 
having a sonthern exposure have begun to he sufficiently warmed 
to cause npward cnrrents of air along their surface. The effect 
has been curious: piles of cumuli have formed persistently in 
certain quarters of the sky, and eddying masses of leaves caught 
up along the hill-sides have been falling apparently from the 
under surface of the dense masses of cloud, My attention was 
first caught by the fall of chestnut and other varicties of leaves, 
which must have traversed a long distance, as there are no trees 
of the sort near at hand in the direction from which the wind 
was blowing at the time. Whilst walking near an elevated 
ridge of ground an hour later it was my fortune to catch sight of 
a thick mass of leaves rushing directly up its side and pouring 
apparently into the bosom cf a dark cloud which overhung the 
hill. This cloud remained almost stationary, althongh there 
appeared to be a lively breeze along its under surface, the leaves 
darting forward very swiftly. The entire phenomenon was quite 
interesting as affording an illustration of the method of forma- 
tion of clouds of the variety named, M, A. VEEDER 

Lyons, New York, March 20 


“The Oldest Ocean Post Office” 


In NaTuRE, vol. xxiii. p. 254, just received here, it is stated 
that in Magellan Straits there has heen for some years past, 
chained to a rock there, a barrel from which passing ships take 
letters for the direction they are going in, leaving others for the 
opposite quarter ; it is added that up to the present no abuse of 
the privileges of this primitive post-office has been reported, 
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In Victor I[ugo’s romance, published in English, some 
fifteen years ago, as ‘‘The Toilers of the Sea,” a tale of the 
first quarter of this century, he makes one of his sailors tell 
another about such an ‘‘ Ocean Post Office” at Cape Famine in 
Magellan Straits, Cape Famine was the scene of an early 
settlement which—in that bleak place—was entirely dependent 
on the outside world for means of subsistence, and when these, 
on one occasion, failed, through delay in the arrival of a ship, 
the colonists died ; the circumstance giving the place its present 
name, The existing colony in Magellan Straits, ahout twenty 
miles from Cape Famine, is a Chilian settlement called Punta 
Arenas, or Sandy Point. Its trade is in guanaco and emu 
skins, Lrought to it hy the Patagonian Indians. The colonists 
do a little also in agriculture, coal-mining, and gold washing, 

Sailing-ships invariably now go round Cape Horn; the 
narrowness of the Straits at some points, their strong currents, 
and the alternating fogs and wild winds that prevail making the 
passage a very risky one for such vessels as are now employed in 
ocean navigation. ‘There are however two steamship companies, 
a Liverpool and a Hamburg one, whose vessels pass throngh the 
Straits, and, touching at Sandy Point, insure nearly weekly com- 
munication between that place and the east and west, But the 
oldest commanders of these steamers know of no such institution 
as an ovean post office in Magellan Straits. Indeed at Sandy 
Point there have long heen the usual facilities for postage, and 
the plan of the barrel is therefore not needed in the Straits, 

That plan is adopted in ‘Post Office Bay,” in one of the 
nninhabited Galapagos Islands, and possibly that fact, or the 
adoption of some similar device in the Straits at a time, long 
ago, when there was no settlement there, and of which a tradi- 
tion may still remain, may have suggested Victor Hugo’s narra- 
tive, which again may have heen the origin of the paragraph 
quoted in your columns. ArcH, RoXBURGH 

Vaiparaiso, March 23 


JOHN DUNCAN, THE ALFORD WEAVER- 
BOTANIST 
[8 subscriptions spontaneously sent for the purpose 
of forming a fund to raise this deserving old botanist 
above the need of accepting parochial relief have now 
reached the handsome sum of 322/. 19s, lod. Of this sum 
there were sent through NATURE 73/. 6s. 9¢.; to Mr. Jolly, 
Inverness, 223/. Ios. 1od.; to Alford direct, 907. 195. 7. ; 
through the #7ve Press, Aberdeen, 12/, gs.; and through 
the People's Journal, Aberdeen, 17. The names of the 
subscribers to the NATURE Fund have already been pub- 
lished here. The list of the others is much too long to be 
inserted, the very length showing the wide-spread interest 
excited by the case. It includes above 300 separate sub- 
scriptions, ranging from 30/. from Mrs. Alfred Morrison of 
London, to 1s. from a working man and from a child 
botanist, and the names of many of our most eminent 
scientists. Some interesting details might be given of 
the warm sympathy expressed in the case; the wording of 
special subscriptions, some large sums from nameless 
donors, and the plans adopted by different persons in 
different parts of the country interested in the old botanist, 
to gain the help of the generous: but want of space 
prevents these being entered on. One item deserves 
mention, namely, the interest manifested in the case by 
several scientific societies already mentioned in NATURE; 
though it must be added that the absence of the names 
of some societies especially devoted to Botany, and of 
the University of Aberdeen, which received the gift of 
John’s herbarium, is not a little strange. The action of 
these generous societies is no doubt a not unimportant 
means of assisting scientific inquiry and “ endowing re- 
search.’? As already stated, Her Majesty was graciously 
pleased to present a gift of 10/, 

A trust-deed has now been formally executed and 
signed by John Duncan, disposing of the money thus sub- 
scribed, and his books and other possessions, during his 
life and after death, vesting all powers, with certain discre- 
tionary liberties, in seven trustees, provision being made 
for their permanent continuance. These trustees consist of 
Mr, William Jolly, H.M. Inspector of Schools, Inverness, 


whose sketch of Duncan in Good IVords in 1878 first drew 
attention to the old man, and whose recent appeal in his 
behalf has resulted in the present ample provision for his 
comfort, Mr. Farquharson of Hauzhton, near Alford, 
chairman of the School Board of Alford, the Rev. Mr. 
Gillan, and the Rev. Mr. Brander, the Established and 
Free Church clergymen of Alford, and three other gentle- 
men personally interested in Duncan; the permanent 
trustees of his property, if any remain, to be the ministers 
of the Established and Free Churches of Alford and the 
Chairman of the School Board of Alford, with power to add 
to their number, so that the full number shall never be under 
five. ltis provided, that he agrees to the provision made 
for him during his life, which is ample, and that whatever 
sum remains at his death shall be vested in safe securities 
and the interest arising therefrom devoted to the founda- 
tion of scholarships or prizes for the promotion of science, 
especially Botany, in schools in certain parishes named, in 
the Vale of Alford; his books, which are namerous and 
good, especially those on Botany, being gifted to the 
parish of Alford, for the same object. Meantime the 
greater part of the money in hand will be invested at good 
interest. 

It must be gratifying to the subscribers to know that 
not only will the comfort of the old botanist be secured 
for the remainder of his life, but that any surplus, which 
is almost certain to be considerable, will promote for all 
time the pursuit of those studies that have made Duncan 
famous, among the children, male and female, of the 
district in which he has achieved his own scientific 
work. The worthy man, now in his eighty-seventh year, is 
frail, and the past severe winter has been hard upon him, 
as upon all aged people ; but he may, and probably will, 
survive for some years to come. His gratification 
and gratitude at the kindness recently shown him are 
expressed with childlike depth and sincerity. Any 
remaining subscriptions offered should be sent without 
delay to Mr. Jolly, Inverness, in order that all re- 
quisite arrangements may be completed. 


ELECTRIC LIGHTING 
1. 


ee of the greatest experiments ever made in street 

illumination by means of the electric light was com- 
menced on March 31 inthe City of London. The enterprise 
of the City authorities in this direction is the more com- 
mendable, inasmuch as they had previously tried electric 
lighting on the Holborn Viaduct and in Billingsgate 
Market with very poor success, In fact, in these two 
instances the experiment was a decided failure. 

Now however, gaining experience from the advances 
that have been made in other directions, and especially 
from the great success attending the illumination of 
several railway stations, the City authorities determined 
to divide the City into three districts for the purpose of 
experiment. 

1. The London Bridge district: embracing London 
Bridge, Adelaide Place, King William Street, the front of 
the Royal Exchange and Mansion House, the Poultry, a 
part of Cheapside as far as King Street, the upper part of 
Queen Street, King Street, and the Guildhall Yard. 

2, The Blackfriars Bridge district: embracing Black- 
friars Bridge, New Bridge Street, Ludgate Circus, Ludgate 
Hill, St. Paul’s Churchyard (north side), and the remaining 
portion of Cheapside beyond King Street. 

3. The third district has not been lit up, and therefore 
we need not refer to it. 

The first district is being lit up by Messrs. Siemens 
Brothers at a total cost of 37257. for the twelve months, 
replacing 138 gas-lamps. The other district has been lit 
up by the Anglo-American Electric Light Company, on 
the Brush system, for a total cost of 1410/., replacing 150 
gas-lamps. 
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Before drawing any comparison between these two 
systems it will be just as well to describe how each has 
been carried out 

The Messrs. Siemens have applied to their (No. 1) 
district six powerful lights, fixed at a height of 80 feet 
from the street level upon tall latticed iron masts similar 
to those which are used on many railways for signalling 
purposes. They have also twenty-eight smaller lights, 
carried upon special iron posts, considerably higher than 
the ordinary lamp-posts, being 20 feet from the pavement. 
The powerful lights. fixed high up in air, are used more 
for the illumination of open spaces, and this system—a 
special feature of Dr. Siemens’—has been very extensively 
adopted at the Albert Docks, Blackpool,and other places. 
The central station of the Siemens system is in Old Swan 
Lane. Here three engines, supplied by Messrs, Marshall 
of Gainsborough, of their semi-portable type, and of 10- 
horse power each, fitted with an admirable automatic 
expansion gear (Hartnell’s) specially applicable to engines 
used for electric lighting purposes, are tixed. Two of these 
engines are always at work during the time of lighting, 
but one is kept in reserve, ready at a moment’s notice to 
replace either that may fail. These engines, by means of 
beltings and a counter-shaft, apply their power to various 
dynamo-machines of the well-known Siemens type. Each 
of the high lights is worked by a separate and distinct 
dynamo-machine, with which it is connected by separate 
conducting-wires. The wires throughout the whole of the 
City are of thick copper, very well insulated, and laid 
under ground after the customary manner of laying down 
wires for telegraphic purposes. The smaller lights are 
worked by alternating currents on the system with which 
we are familiar on the Thames Embankment applied to 
the Jablochkoff candle. In Swan Lane there are two 
alternating current machines each working two circuits 
of seven lights each, the lamps being arranged so that 
consecutive lamps are not in the same circuit, and by 
that means, if any accident should occur to one set of 
lamps it would only extinguish one out of two lights ina 


street, and not throw the whole district into darkness, | 


which would be the case if all the lights were worked on 
one circuit. The field-magnets in all the large dynamo- 
machines are excited by a similar dynamo-machine, 
while the magnets of the alternating current machines 
are fed by currents from a smaller continuous dynamo- 
machine. Each large machine absorbs between 4- and 
5-horse power, but the alternating machines require 
much less, The furthest light from the generating centre 
—Old Swan Lane—is that in front of the Guildhall, which 
is nearly three quarters of a mile distant, involving a 
length of wire of 2500 yards (a return wire being used), 
whose total] resistance does not exceed one Siemens’ unit. 
The illuminating power of the high lights is estimated to 
be 6000 candles, but it is well known that this estimate of 
the illuminating power of an electric light is a very wild 
one. There is no doubt that the lights are very powerful, 
and a stream of brilliant illumination is thrown all over 
such an area as that in front of the Royal Exchange. 
The Siemens’ lamps burn for eighteen consecutive hours, 


owing to the size and length of the carbons used. They | 


are provided with reflectors which throw a bright cone of 
light down in a very peculiar way, giving to this experi- 
ment a very marked feature. 

There is no doubt whatever that where it is required to 
illuminate a large area this is very much more efficiently 
and economically done by using one single powerful light 
high up in air, than by distributing several smaller lights 
over the surface. In the former case the light is more 
evenly, uniformly, and perfectly diffused, in fact it acquires 
the character of bright moonlight, while in the latter case 
the light is distributed in patches of intensity and dark- 
ness over the whole space. 

When streets are dealt with the conditions are different, 


ciency are provided for by properly distributing smaller 
lights along the street. The Messrs. Siemens have set 
to work to solve this problem in a scientific way, and 
Mr, Alexander Siemens, under whose control and 
management the system has been carried out, can show 
mathematically that to distribute light uniformly and 
properly a certain definite proportion should exist be- 
tween the height of the posts and the distance at which 
they are apart. That this has been carried out is abun- 
dantly evident by the very even way in which light is 
distributed along Queen Street, King William Street, and 
Cheapside. Indeed it is difficult to see any break in the 
intensity of the light along the route—a proof that the 
practical application of the law very nearly approaches 
its theoretical hmit. The theoretical point to be aimed 
at is that the height of the poles should be to half the dis- 
tance between them as 1 is to the square root of 2. This 
has not been absolutely obtained, but a very close ap- 
proach to it. The small lights only give an illuminating 
power, according to Messrs. Siemens, of 300 candles, and 
this probably is well within the mark. Comparisons be- 
tween lights of low intensity are very easily and accurately 
measured ; it is only when a power equal to thousands of 
candles is arrived at that the failure of comparison with a 
standard candle becomes evident. 

The high lights have not been burning uniformly with 
that steadiness that success demands. Instances of 
failure are not numerous, though they have been frequent. 
The smaller lights, on the other hand, have worked more 
uniformly, and have given considerable satisfaction. 
The strong shadows thrown by the high lights have a very 
weird-like effect in certain positions, and the vibration 
of the lamp gives to the shadow of the pole that supports 
it an unsteadiness that has led the unwary to imagine in 
many instances that the pole itself was shaking. Could 
the shadows be removed from the effects of these high 
lights the effect would be very fine ; as it is they detract 
enormously from the beauty of the lamps, The effect of 
the high lights to those standing bclow is excessively 
pleasing, and doubtless in warmer weather will be more 


| highly appreciated than it has been during the past week. 


and it is here ‘quite easy to show that economy and effi- | 


It is when crossing streets, and especially when crossing 
such a busy thoroughfare as that in front of the Mansion 
House that these lights show their efficiency to advan- 
tage. It is quite amusing to see how the gamins of 
London have taken advantage of the combination of 
electric lighting and asphalte road to convert the whole 
City into a gigantic skating-rink. Hundreds of boys are 
to be seen every night disporting themselves on their 
roller-skates. 
(To be continued.) 


WEATHER WARNINGS 

ie a lecture on Solar Physics delivered at South 

Kensington on Friday last Prof. Balfour Stewart 
stated that he believed one great cause of weather 
changes to be solar variability in which we have periods 
of short length, as well as others extending over many 
ears. 
: These weather changes, it is sufficiently well known, 
are propagated from west to east after they have once 
appeared. ; 

Again there are variations in the diurnal declination 
range which may be said to constitute magnetic weather. 

These are also caused by solar variability, and it is 
suspected that they are likewise propagated from west to 
east, although more quickly than the well-understood 
changes of meteorological weather. : - 

It would thus appear to be at least possible that British 
magnetical weather of to-day may he followed by corre- 
sponding meteorological weather five or six days lence. 

Prof. Stewart has made a preliminary trial, which 
induces him to think that this is the case, and that it 
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may ultimately be possible to forecast British meteoro- 
logical weather by mcans of magnetic weather some five 
or six days previous to it. 


BAROMETRIC GRADIENT AND WIND 


I HAVE often felt surprised that the superiority in force 
of northerly and easterly as compared with southerly 
and westerly winds accompanying any given amount of 
barometric gradient has, at least until recently,! excited 
but little attention, seeing that the superiority in question 
is almost sufficient to suggest itself to any student of 
daily weather-charts. The comparison of anemometric 
records for the elucidation of this subject can only be im- 
perfectly made, owing to the fact that there are very few 
situations at which an instrument can be erected which 
shall have a really cqual exposure to winds from all points 
of the compass; neither is it possible, as I think, in com- 
paring anemographic records from stations at our different 
coasts to eliminate the various effects of local inequalities 
of the earth’s surface upon the force of the winds. There 
are two methods which can be employed in the investiga- 
tion of this question, which seem to yield reliable, though 
necessarily somewhat rough and imperfect, results. One 
of these is to examine separately the anemographs of our 
imperfectly, but moderately well-exposed, inland stations, 
in relation to various values of barometric gradient in 
different directions, The other method is to discuss the 
means of estimated wind forces in relation to amount and 
direction of gradient for a large number of years and at 
a large number of stations. J] have hitherto but partially 
and tentatively employed these two methods, but the 
results arrived at may possibly be of interest to some 
readers of NATURE, The mean wind velocities at Stony- 
hurst Observatory, obtained by me from the hourly 
readings published by the Meteorological Committee for 
the years 1874 to 1876 inclusive, for different moderate 
amounts of atmospheric gradient are as follows :— 


Mean velocity in miles Mean velocity in miles 
per hour of winds from _ per hour of winds from 
points between S.S.E. points between N.N.W. 
and N.W. (inclusive). and S.E. (inclusive). 


Gradient per fifteen 
nautical miles. 


“006 431 5°53 
009 5°99 6°52 
"O12 7°79 9°63 
O15 11°09 13°97 
018 13°03 15°29 


The mean wind velocities at Kew Observatory for the 
same period for similar gradients are as follows ;— 


Mean velocity in miles 
per hony of winds from 

points between N.N.W. 
and 8.E. (inclusive). 


Mean velocity in miles 
| per honr of winds from 
points between S.S.E. 
| and N.W. (inclusive). 


| 


Gradient per fifteen 
nautical miles. 


‘006 4 ‘Ty 6°88 
wos) 6°41 8°63 
‘O12 8°37 | 10°93 
"O15 11'21 | wae 
‘018 13°56 16°98 


This shows that for any given (moderate) gradient 
winds from north and east points are stronger than those 
from south and west points at these stations. 
method, in which the estimated wind-forces have been 


employed, has been tried by me in the cases of twelve of | > 
gradients for westerly winds at no great distance above 


our English stations for periods varying from ten to three 
years. The stations cxamined have been Shields, York, 
Nottingham, Liverpool, Hurst, Scilly, Dover, London, 


4 Sprung, ‘“Stadien iiber den Wind und seine Beziehungen zum Lufi- 
dtuck,: cli. ‘p. 6. 


The second | 


Oxford, Cambridge, Yarmouth, and Jersey. At all these 
stations, excepting Liverpool and Jersey, with very low 
gradients (viz. from ‘oo1 to ‘oo5 inch for fifteen miles), 
mean estimated wind forces from points between north- 
north-west and south-east, inclusive, have been higher 
than those from points between south-south-east and 
north-west inclusive. With the higher gradients we neces- 
sarily find results opposed to this in the cases of stations 
having a good exposure on the west or south and a bad 
exposure on the north or east, just as, on the other hand, 
we find the result above mentioned unduly heightened at 
stations which have only a good east or north exposure. 
lf however we take stations whose exposure, though not 
unexceptionable, seems tolerably fair, we find that with 
soinewhat steep as well as with low gradients, north and 
east winds accompanying any given amount of gradient 
have a higher estimation than south and west winds 
accompanying the same. The following table shows 
results at which I have arrived from an examination of 
the reports from three stations, viz. the two inland stations 
of Nottingham and London and the one sea station of St. 
Mary’s, Scilly, which last, while very well exposed to all 
winds, is perhaps most perfectly so to those from the 
Atlantic. 


| q we 
: Zand | Bes 2yé Eee 
= re "Sa a oe ais 
| Gradient in EFsa BEES E Ene Bees 
‘inches per fifteen, Gy 2 ae De o3ag a2 pe 
nautical miles. | 5 o 12'S eos Bean bas 
Geos Poe & gee So8 a 
se "a | ots ses ORS 
| ic 
@ | ‘001 to ‘005 | 0°43 5"2 1°06 83 
a [ “005 to ‘O10 1S ae 2°26 14°3 
2) -o10 to ‘O15 2°99 17°9 4:06 28 
Bo O15 to ‘020 3°64 BED 4°61 26°0 
z, | 020 to ‘025 4°41 25°0 5°35 29°9 
{| 001 to 005 | 091 GPS 1°31 9°5 
3 ‘005 to ‘010 1°45 10°2 200 «6|) =I 
BJ | co10 to o1§ 2°24 Tees 2°93 17°6 
3 | | 015 to ‘020 3°01 150 4°18 23°9 
020 to ‘025 3°64 Piles 4°85 27 
| 
a [ O01 to ‘005 2512 Sol 2°49 15°4 
= / | (005 to ‘oro At eee ee 4°86 208 
2 | | O10 to ‘015 5°45 Bow 5°68 37 
‘015 ta *020 6"40 364 6°49 36°9 


The suggestion which I offer in explanation of this 
difference of force in the two classes of winds is made 
with some diffidence, since it involves a hydrodynamical 
question, the solution of which is somewhat difficult. 
Since the atmosphere is of greatest density near the 
poles, while barometric pressure is less near the poles 
than over the tropics, the pole-ward, and, under the 
effects of the earth’s rotation, eastward movements of the 
atmosphere, at any given considerable altitude above the 
earth’s surface, must necessarily greatly exceed the corre- 
sponding movements at the surface of the earth. “The 
planes of equal pressure receive,” in short, ‘‘an ellipsoidal 
form, the major axis of which is perpendicular to the axis 
of the earth.’’! Thus the polar areas of low pressure must 
be far more permanent and far better marked in the 
upper than in the lower regions of the atmosphere; con- 
sequently gradients for westerly winds when occurring at 
the earth’s surface must commonly extend into the higher 
regions of the atmosphere; while gradients for easterly 
winds must, on the contrary, be usually accompanied by 


them. Observations of the movements of the upper 
clouds, and also of the winds experienced at the summits 


1 Hann, ‘Zeitschrift der dsterreich, Ges. fiir Meteorologie,”’ vol. xiv. 
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of high mountains, fully establish this fact. Observations 
of the upper clouds further indicate that when a cyclonic 
disturbance travels eastward in our latitudes, the passage 
of its centre is usually accompanied (or, more strictly, 
followed) only by a temporary backing and subsequent 
veering of the westerly upper-currents, showing that 
where we have circular isobars at the earth’s surface, we 
should find in the region of the cirrus merely a loop or 
bend in the isobars for that altitude, could such isobars 
be drawn. Could we in short have a weather-chart 
confined to the region of cirrus, we should see in it, in 
lieu. of a deep cyclone, a shallow “secondary” travelling 
round a portion of the great polar area of depression. 

It is true that north-easterly winds may thus be subject 
to more retardation due to friction at their upper surface 
than south-westerly winds. But in a fluid like the atmo- 
sphere the whole effect of this retardation must be 
conceived as almost insignificant. 

The question, then, that I would ask is this :—May 
mot the fact that any given gradient for an east wind is 
wholly contributed by the strata of atmosphere near the 
earth’s surface, while a similar gradient for a west wind 
is contributed by the whole mass of atmosphere overhead, 
be imagined, consistently with what we know of the 
mechanics of the atmospheric currents, to give a greater 
force of wind in the former than in the latter case, at the 
surface of the earth? 

There is one other point to which I may be here per- 
mitted to call attention, though it relates to language 
alone. I have employed*above, consistently with com- 
mon usage, the expression “gradient for” a particular 
wind ; but this expression appears liable to the objection 
that it involves a hypothesis, and one which is moreover 
not in accordance with fact. “A gradient for a south- 
west wind” signifies a distribution of pressure in which 
isobars lie south-west and north-east, and in which the 
lowest pressure is in the north-west and the highest 
in the south-east. But it is only in the higher lati- 
tudes, and on a level surface such as the sea, that this 
distribution is actually accompanied by a south-west wind. 
In inland localities, even as far north as the latitudes of 
the British Isles, it is accompanied by a wind between 
south-south-west and south; in lower latitudes by a wind 
still more from the higher to the lower pressures, and 
finally at the equator such a distribution of pressure 
would be accompanied by a south-east wind. Further, 
the expression leads to the needless ignoring of the more 
local deflections of the winds produced by irregularities 
of the earth’s surface. Would not the expression 
“north-westward” gradient, simply indicating that baro- 
metric pressure decreases most in a north-westward 
direction, be more correct and equally intelligible? Such 
a gradient would be one for winds between south-west 
and south in our northern latitudes, for winds between 
north-east and east in corresponding southern latitudes, 
and for winds from the intermediate points over interme- 
diate portions of the globe. “ North-westwerd,” “ north- 
ward,’ and “north-eastward,” &c., gradients, are more- 
over slightly shorter expressions than gradients “ for 
south-west,” “for west,’ “for north-west winds,” &c. 

W. CLEMENT LEY 


SCIENCE IN CHINA * 
1 

He Department for the Translation of Foreign Boaks 

at the Kiangnan Arsenal, Shanghai, which has for its 
object the translation and publication of books relating to 
the arts and sciences of the West, was established towards 
the close of the year 1869, mainly through the instru- 
mentality of Messrs. Hsu and Hwa, natives of Wuscih, 
and who at that time were on the staff of officials at the 
Kiangnan Arsenal. The causes which led to the com- 

By Mr. John Fryer Chief Translator to the Chinese Arsenal. 


mencement of this important undertaking are, however, 
traceable to a much earlier date. In fact, to find a suit- 
able starting-point for its history, it is necessary to go 
back to the earlier portion of the lives of these two 
Chinese gentlemen. 

Wuseih is an important city: on the borders of the Ta 
Hu, or Great Lake, in the province of Kiangnan, and has 
long been noted for its industrial pursuits, as well as the 
energy and enterprise of its inhabitants, many of whom 
have emigrated to Japan at various times. It was in this 
busy place that a little cofexze of intelligent scholars was 
formed, all deploring the hollow and unsatisfying nature 
of the ordinary routine of Chinese studies. They deter- 
mined to push their investigations in a more useful and 
promising field by endeavouring to become acquainted 
with the great laws of nature, and to gather as much 
information as they possibly could respecting the various 
branches of science and art. 

Without organising themselves into a society, these 
aspirants for intellectual light used to have occasional 
meetings of an informal kind for mutual improvement, 
each person explaining any new facts or ideas he had 
acquired. The works of the early Jesuit fathers on mathe- 
matics, astronomy, and kindred subjects were carefully 
read, as well as original native works. But at last, during 
a visit to Shanghai, they found a valuable prize in Dr. 
Hobson’s translation of a treatise on Natural Philosophy, 
published at the London Mission Hospital in Canton in 
the year 1855. This book, though of a very elementary 
character, was like the dawn of a new era upon their 
minds, enabling them to leap at one bound across the 
two centuries that had elapsed since the Jesuit fathers 
commenced the task of the intellectual enlightenment of 
China, and bringing them face to face with the results of 
some of the great modern discoveries. Apparatus was 
extemporiscd at their homes to perform the various ex- 
periments described in its pages, and every new theory or 
law was put to the test as far as their limited means 
would permit. Frequent papers were written and circu- 
lated from one to another, while queries were continually 
started by individuals asking for more information on 
difficult subjects. A pile of such manuscripts accumulated 
in the house of Mr. Hsii, who, with his son, formed a 
sort of centre for this little oasis in the midst of a vast 
desert of ignorance and superstition. Unfortunately, 
however, these manuscripts were all destroyed when the 
Taiping rebels captured the city, and the little company 
were glad to escape with their lives to the neighbouring 
hills, among which they found a temporary refuge. Even 
in these trying circumstances they were able to turn their 
knowledge to good account in different ways so as to 
alleviate their own hardships as well as those of their 
fellow-sufferers. 

In the third moon of the first year of Tung-che, or 1862, 
an Imperial edict called upon the Governor-General of 
the ‘“Two Kiang” provinces to search throughout his 
jurisdiction for men of talent and ingenuity, and versed in 
the arts and sciences, who should assist in improving the 
condition of the Empire. H.E. Tséng Kwo-fan accard- 
ingly selected six men, whose names were duly forwarded 
to Peking. Among the number were Messrs. Hsii and 
Hwa, whose reputation as scientists had by this time 
extended far beyond their native town. They were after- 
wards invited to an interview with the Governor-General 
at Anching, and were at once retained on his staff, with 
the view of their being able to study and perfect them- 
selves in the more useful branches of the foreign arts, 
sciences, and manufactures. ; 

At that time the rebels were in possession of Nanking, 
and the surrounding country was in a most unsettled 
state, so that little could be done in the direction of im- 
provement or study. Mr. Hwa, however, was engaged 
with others in collecting and preparing such scientific 
books as China then possessed. This work was after- 
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wards continued at Nanking, where, under the auspices 
of the Viceroy, an establishment was commenced for the 
publication of useful books. Many valuable works, such 
as Mr. Wylie’s translation of Euclid, the Differential and 
Integral Calculus, Dr. Edkin’s translation of Mecha- 
nics, and similar treatises, have already been republished 
there, and the establishment is still in existence. 

While Mr. Hwa was engaged in this kind of labour, 
Mr. Hsii was called upon to perform a task of a very 
different kind. The Viceroy required him to build 
a steamboat, and reluctantly he consented to make the 
attempt. He first made a model of an engine from the 
somewhat rough illustrations in Dr. Hobson’s work before 
referred to. This proving to be a success, he was en- 
couraged to proceed with the more difficult task assigned 
him. By means of Chinese tools and materials, and such 
ideas as he contrived to get through looking carefully 
over a small steamer at Anching, he managed to prepare 
his designs, and commenced his work with no foreign 
assistance whatever. He met with a most determined 


opposition from local officials, but, assisted by his son | 


and encouraged by the Viceroy, who took a lively interest 
in the proceedings, the work was at length completed ; 
not, however, without at least one entire failure. The 
steamer, which was of twenty-five tons measurement, was 
able to make 255 //, or about 85 miles, in fourteen hours, 
and to do the return journey in less than eight hours at 
her trial trip on the Yang-tse in 1865. The Marquis 
Tséng, now ambassador to England, also took great 
interest in this little craft, giving her the highly classical 
name of I’ang-kao or Yellow Swan, and making several 
trips in her on the Yang-tsze. 

Tt will be readily granted that the experience gained 
under so many difficulties ought to have given Mr. Hsii 
and his son somewhat of an insight into foreign arts and 
sciences, and to have raised them far above the level of the 
best of their fellow-countrymen, Not contented, however, 
with the small stock of knowledge they felt they pos- 
sessed, they made several visits to Shanghai, in some of 
which they were joined by Mr. Hwa, with a view to 
making new mental acquisitions. During these visits 
they made the acquaintance of Mr. Li Shan-lan, the 
celebrated native mathematician, who was then translat- 
ing with the Rev. J. Edkins and Mr, Wylie such works 
as Whewell’s ‘ Mechanics,” Herschel’s “ Astronomy,” 
Euclid, the Calculus, &c., at the London Mission. On 
these occasions they added largely to their intellectual 
attainments. They also gained many new ideas from 
other well-known Sinologues, such as the Revs. Messrs. 
Muirhead and John, and Dr. Williamson, for whom they 
often express much respect. 

At length deciding to settle in Shanghai for the conve- 
nience of carrying on their investigations and studies in 
the vicinity of foreigners, they obtained from H. E. 
Tséng Kwo-fan a mandate attaching them to the staff of 
officials at the Kiangnan Arsenal, which had recently 
been commenced. Here they arrived in the beginning of 
the year 1867, and soon endeavoured, in connection with 
the Arsenal directors, Fung and Shen, to organise 
methods by which their long-cherished hopes might be 
realised and their thirst after knowledge satisfied. Their 
aspirations finally resolved themselves into a definite 
form, and led them to devise a plan for the translation 
and publication of a series of treatises on the various 


branches of Western learning that should bear some 


resemblance to the Ancyclopedia Britannica, of which 
they had ordered a copy from England. In this manner 
they hoped not only to instruct themselves, but to diffuse 
the knowledge they had acquired with so much pains 
among their fellow-countrymen, and leave behind them 
a lasting name throughout the Empire. It was also 
imagined by them that such a series of treatises would 
prove especially useful as text-books in various edu- 
cational establishments of a high order, which it was 
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then hoped would soon be instituted in the different 
provinces. 

This scheme was warmly taken up by the directors of 
the Arsenal, who easily obtained the permission of the 
Viceroy to begin to carry it out on a small scale by way 
of experiment. Various foreign gentlemen were applied 
to for their services, but without success, till at last a 
commencement was made by Mr. Fryer, who at that time 
was editing the Chinese newspaper published at the 
North China Herald Office in Shanghai. He was asked 
to purchase a collection of suitable European books, and 
to begin at once to translate a work on Practical Geo- 
metry with Mr. Hsii, jun. Subsequently Mr. A. Wylie’s 
services were secured for a treatise on the Steam Engine, 
with Mr. Hsti, sen., while Dr. Macgowan undertook the 
translation of a work on Geology with Mr. Hwa. These 
three books, which formed the beginning of this large 
undertaking, were translated at the residences of the 
Europeans above named. It soon became manifest, how- 
ever, that it would be impossible to carry on the work 
successfully except at the Kiangnan Arsenal, where the 
books were to be printed and published, and which is 
distant about four miles from the foreign settlement. 
Here Mr. Fryer was pressed to give his whole tiine and 
attention to translation, and in June of 1868 commenced 
his labours in a building which was set apart for that 
purpose. The earliest publications gave such satisfaction 
to the Viceroy at Nanking that he ordered the operations 
of the translation department to be extended ; the imme- 
diate result of which was the addition of Mr. (now Dr.) 
Kreyer to the regular staff. Subsequently when the 
Government school for interpreters had been removed 
from inside the Chinese city to the arsenal, Mr. (now Dr.) 
Allen's services were re-engaged to conduct it, and he 
was further asked to give a portion of his time to the 
work of translation. Dr. Kreyer, after rendering effective 
service as a translator for some time, left his post for that 
of interpreter to the Taotai of Shanghai, much to the loss 
of the department. The vacancy was afterwards filled 
by Dr. Suvoong,a Chinese graduate of the United States, 
who has begun to enrich the collection of books by 
translations of medical and other works, for which task 
his long residence and studies in America have well 
qualitied him. 

The number of the native members of the staff has 
been subject to frequent changes. At present there are 
five Chinese gentlemen who are engaged either in writing 
the translations or in preparing the various books for 
publication. Among this number Mr. Hsu, sen., is the 
only one who has remained constantly at his post from 
the commencement, and whose desire for knowledge does 
not yet appear to abate, although he is now well advanced 
in years. Others have worked for longer or shorter 
periods, and then have either grown tired of such mono- 
tonous labour, or have accepted official appointments that 
were offered to them. This continual changing has not 
been without injurious effects in some cases. F-ither im- 
portant books have been left half finished, no one liking 
to take up another’s work, or if finished the manuscripts 
have been taken away or passed from one to another, so 
that after the lapse of a year or two they cannot be 
found. 

Among the officials who have left the work for higher 
appointments may he mentioned H. E. Li Fung-pao, the 
present Minister to Berlin; Mr. Hsii, jun., who has just 
started to join him as secretary, and who was lately 
Director of the Shantung Arsenal; Mr. Hwa, who has 
been Director of the Tientsin Powder Works, and now is 
Resident Curator of the Chinese Polytechnic Institution ; 
Mr. Wang, who is a director of the Tientsin Arsenal; and 
Mr. Hwang, an affaché of the Chinese Legation in 
London. The names of several other gentlemen in im- 
portant positions might also be added, all of whom were 
at one time or another on the staff, and manifestly derived 
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benefit from carrying on work which brought them into 
daily contact with Europeans. Viewed, therefore, merely 
in the light of an educational establishment, this depart- 
ment has been of much benefit to the Government by sup- 
plying so many intelligent and well-informed officials, all 
more or less imbued with favourable notions respecting 
foreigners and a desire to see foreign intercourse 
extended. 

The history of Mr. Ka Pu-wei, who has for several 
years worked in connection with this department, is almost 
as remarkable as that of Messrs. Hsii and Hwa. From 
his childhood he had a strong leaning to mathematical 
studies ; but not being in independent circumstances, he 
was obliged to support himself by keeping a rice-shop 
inside the city of Shanghai. Here he prosecuted his 
Studies with such success that he was able to calculate 
eclipses and to prepare an almanac giving particulars 
respecting the movements of the heavenly bodies, which 
he ventured to publish. The Government alone having 
the authority to publish almanacs, and the country being 
at the time unsettled by the Taiping rebellion, he was 
charged with having designs against the Imperial throne, 
and cast into prison. He narrowly escaped with his life, 
but suffered imprisonment for abovea year, till his friends 
could procure his release. He is now chiefly engaged in 
compiling and publishing a nautical almanac, calculated 
for the longitude of Shanghai instead of Peking or 
Greenwich, and in preparing various books of mathe- 
matical tables, for all of which his past studies have been 
an excellent means of preparation. 

Equally interesting is the history of Mr. Li Shan-lan, 
who was for a short time connected with the Translation 
Department before his removal to Peking, as Professor of 
Mathematics in the University of that city. He is a 
native of the Province of Chekiang, and from his earliest 
years manifested a remarkable genius for the science of 
numbers. In the year 1845 he began to publish original 
treatises embracing different problems in the higher 
mathematics. On one occasion when at Shanghai he 
went to a chapel where Dr. Medhurst was preaching 
to a Chinese congregation, and showed him one of 
these works. This resulted in his being engaged in 
the London Mission, where Mr. Wylie took him in 
hand and translated with him several mathematical 
works of the highest order, as well as Herschel’s 
“Outlines of Astronomy.” With Dr. Edkins he trans- 
lated Whewell’s “ Mechanics’? Nothing in the way of 
science seemed to come amiss to him. Eventually he 
commenced Newton’s “ Principia” with Mr. Wylie, of which 
he only translated a small portion of the first book. The 
remainder of the first book he finished at the Kiangnan 
Arsenal with Mr. Fryer during the few months of his 
connection with the Translation Department. He 
seemed to enter into the most intricate of its problems 
with the greatest zest and enthusiasm, and often expressed 
his intense admiration for Newton’s genius. His skill in 
solving the most difficult mathematical questions that 
could be given him was truly remarkable. Of course 
there are not many men of his calibre to be found in 
China ; but still no doubt others will be bronght to light 
through the impulse which foreign intercourse is bringing 
to bear upon the stagnant minds of this long-isolated 
nation. Now and then a lesser light than Li Shan-lan 
appears among the various visitors at the Arsenal, 
and it is reported that Ku Shang-chih, a native of 
Chiu-shan, is in advance of him; but this needs 
confirmation. 

The establishment where the books are printed in the 
old-fashioned way from wooden blocks was first merely 
a small room, but has now grown into a separate range 
of buildings, and employs upwards of thirty hands as 
block-cutters, printers, bookbinders, &c., and is superin- 
tended by an under-official. Another under-official has 
charge of the books when printed, and is responsible for 
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the money derived from their sale. About half-a-dozen 
copyists complete the Jersonnel of the department. 

The library of foreign books consists now of several 
hundred volumes, and forms probably the best collection 
of the kind in China. It is contemplated to make exten- 
sive additions shortly of recent important publications, 

Tt may be mentioned that, as a mark of Imperial favour, 
various honorary degrees of rank have been conferred 
upon the native and foreign members of the Translation 
Department, in acknowledgment of the value of their 
services. Mr, Fryer, Dr. Kreyer, and Dr. Allen received 
diplomas entitling them to the third, fourth, and fifth 
degrees of civil rank respectively. 

On various occasions some of the highest officials in 
the Empire have sent requests for books to be translated, 
bearing on subjects in which they took particular interest. 
Notably this has been the case with H. FE. Li Hung-chang. 
Among the high dignitaries who have expressed their 
satisfaction at the results attained by this department, it 
may be mentioned that on one occasion, when staying at 
the Arsenal], H. E. Ting Jih-chang expressed himself in 
strong language as to the importance which he attached 
to the translation of books, compared with the work 
carried on in other departments. The Marquis Tséng, 
who resided for a few days at the Arsenal in 1877, and 
has from the first been in favour of the undertaking, gave 
Mr. Fryer a Chinese fan, on which he had written by way 
of compliment a verse of Chinese poetry of his own 
composition, and which may be freely translated as 
follows :— 

** Nine years have elapsed since our last conversation ; 

But yonr translations have been forwarded to me from time 
to time. 

May your fame surpass that of Verbiest and Schaal, 

As the electric light exceeds the spark of the glowworm,” 


(To be continued.) 


LAEIGREAD ViENNA eee SCO ier, 


Wee political and social disturbances in Ireland have 

of late somewhat diverted attention from the literary 
and scientific work done in that country. Such work has 
nevertheless proceeded on its quiet way despite land 
agitation, failure of crops, or even commercial distress ; 
and Ireland is to be congratulated on the completion of 
the fine 27-inch refracting telescope, designed and con- 
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structed by Mr. Howard Grubb of Dublin for the 
Imperial and Royal Observatory of Vienna. 

This telescope is the largest equatorial refractor at 
present in existence. In the year 1873 Director Littrow, 
of the National Observatory of Vienna, induced the then 
Austrian Minister of Public Construction (R. von Stro- 
mayer) to consent to the removal of the Observatory 
from the old site in the Vienna University grounds to a 
more favourable site, consisting of a level piece of ground 
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a magnificent edifice has been erected, which measures 
from north to south 330 feet, and from east to west 240 
feet. The general plan of the observatory is that of a 


of soine fifteen acres in extent, about 200 feet over the 
general level of the city, and_nearly three miles to the 
north of the cathedral of St. Stephen’s. On this plateau 
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Fic, 2,—Eye-End aad Breech-Piece of Telescope. « is the micrometer eye-picce ; Bn, handles for working the focussing screw; C, eye-piece of finder 
ctelescope, 4 in. aperture; bp, eye-piece of reader for reading right ascension and declination circles; E, handle for revol\ing same to point to various 
verniers; F, clamping handle in declination ; G, slow motion handle in declination ; 4, clamping cords for right ascensicn; 1, slow motion cord for 
right ascension; K, quick motion handle for right ascension and declination movements; L, flute key for position circle clamping; m, window 
through which glass position circle is viewed while illuminated from behind by team cf light frcm gas-lamp at end of declination axis ; N, screw 
for slow motion in position aagle ; 0, key fcr throwing into position a set of illuminators for “dark field * iilumination of micrometer} p, handle 
for throwing into positicn ao arm carryiog one central mirror for ‘‘ bright field” illumination cf micrometer. y 


the library and lecture-rooms, &c. The south facade is 
very inyposing, and in it are the rooms for the director of 
the Observatory. In one of the smaller domes (each 27 


Latin cross. One great dome forms the centre, three 
smaller domes terminate the extremitics cf three of the 
short arms, while the fourth arm, looking south, contains 
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feet in diameter) is placed a 12-inch refractor by Alvan 
Clark, and it is intended to have in the other two an 
equatorial for photographic work, and an altazimuth or 
comet-seeker. It seems a pity that the use of so magni- 
ficent a building should in some measure be sacrificed to 
architectural display, for the splendid south facade being 
devoted to domestic purposes, an enormous proportion of 
the observations will of necessity be made over the 
chimneys of the dwelling-house. The great central 
tower is 45 feet in diameter, and its dome and_the 
revolving machinery to work it have been supplied by 
Mr. Howard Grubb, who has also put up all the domes of 
the smaller towers, The great dome is of a very peculiar 
construction. It is formed of two thin shells of steel plate 
varying in thickness; these are riveted on the inside and 
outside of a very light set of steel plate girders 18 inches 
deep at base and 9g inches at crown, the whole forming a 
cellular construction like the top and bottom of the 
Britannia Tubular Bridge. This form gives enormous 
stiffness for the amount of material used, besides pos- 
sessing several points of peculiar usefulness for astro- 
nomical work, such, the more specially, as keeping the 
temperature of the dome wonderfully constant, even 
under most trying circumstances. The total weight of 
this steel dome, with its ribs and/girders, the cast-iron sole 
plate, and fitting, is about 15 tons, and as the result of a 
series of very ingenious mechanical contrivances thought 
out by Mr. Grubb, the tractive force necessary to pull 
round this huge drum, even when resting, as at Dublin, 
on a temporary support and insufficiently levelled, was 
only 70 lbs. All these domes were constructed, so far as 
the framework went, in Dublin, and they have been placed 


for some time past 77 s7f at Vienna, under the superin- | 


tendence of Mr. W. K. Davis, Mr. Grubb’s engineer. 

The new Observatory having been well advanced in 1874 
Director Littrow sent his first assistant (now the General 
Director), Dr. Ed. Weiss, on a tour of inspection to 
all the great observatories and astronomical workshops 
of Evrope and America, with the result that Dr. Weiss 
recommended to his Government that an instrument of 
at least 26-inch aperture should be ordered from the 
establishment of Mr. Howard Grubb, and in the year 
1875 the contract between the Austrian Government and 
Mr. Grubb was signed for a 27-inch refractor. The 
mechanical parts were nearly finished in the year 1878, 
but the greatest difficulties were experienced by the 
Messrs. Feil of Paris in obtaining perfect disks of glass 


for the objective, and it was not until after several trials | 


and towards the close of 1879 that this frm succeeded in 
sending to Dublin disks that ultimately proved perfect. 
These had to be worked into the objective at Mr. Grubb’s 
establishment, and on several occasions serious flaws 
were only discovered at a time when but for them the 
object-glass would have been complete. 

The general form of the equatorial may be described 
as a modification of the German form, In designing it 
My. Grubb kept in view the fact that while circumpolar 
motion was very desirable—indeed almost necessary— 
for objects from the horizon to, or approaching to, the 
zenith, it was by no means so essential for objects beyond 
that to the pole. This will be evident on consideration, 
for nineteen-twentieths of the objects usually under 
observation in these latitudes are between the zenith and 
south horizon, and if one be observed north of the zenith 
its apparent rate of progression is so slow that a very 
little motion of the telescope takes place for any given 
duration of observation. Keeping this in view, Mr. 
Grubb has adopted the form shown (Fig. 1), in which the 
intersection of the axes ¢ is placed, not over the centre of 
the pier, but over the north end nearly, and this allows 
the telescope circumpolar motion for all objects up to the 
zenith. It should also be observed that this circumpolar 
motion gives another advantage besides that of non- 
reversal, viz. that it allows choice of two positions of the 


telescope in observing almost any object. In observing 
near the meridian the telescope may be used e/¢/er to the 
east or west of the pier, and in observing towards the 
east or west the telescope can be used either over the 
polar axis or under. This is sometimes found to be a 
great convenience. The above considerations were those 
which influenced Mr. Grubb in deciding on the particular 
form for the Vienna instrument, and the result is that 
almost all the advantages of circumpolar motion are 
obtained without any serious counterbalancing disad- 
vantages. 

To enter into full details of all the various parts of this 
magnificent telescope would far exceed the space at our 
command. Upto this it bas been thought impossible 
to apply to large equatorials those many important con- 
trivances to save time and labour which all first-rate 
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instrument-makers would adapt to small instruments, but 
in this one all such contrivances and many novel adapta- 
tions of such have been utilised. To enable our readers 
to form some idea of the resources within the ready reach 
of the observer, we, through the kindness of the proprie- 
tors of our contemporary, Exgiucering, give an illustra- 
tion (Fig. 2) of the eye-end of the tube. 

In the largest telescope until now in existence, the 
great 26-inch refractor at Washington, the oft-recurring 
operation of reading the circle involved the sending of 
an assistant with a hand-lamp to climb up some twenty 
feet of the instrument, and the vernier not being in a 
fixed place, but moving abont with the telescope, the 
labour and difficulty of this operation are great. In the 
Vienna instrument Mr. Grubb has so contrived it that 
the observer sitting in his chair can read the right ascen- 
sion and declination circles through one single reader, 
all being illuminated by one gas-lamp hung on the end of 
the declination axis. : : 

Another wonderful convenience is enabling an assistant 
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to easily turn and set the instrument to right ascension. 
This can be understood from Fig, 3, which is from a 
photograph. In the case of an instrument of the size of 
the Vienna equatorial, the observer requires an elaborate 
stage or platform of variable height and position in order 
to reach the eye-end, and if he has to move to another 
object he must descend from his chair or platform and 
move z¢ before he can move the instrument, and then he 
has not the facility of sighting objects, but must adopt a 
sort of tentative process, climbing up and down his stage 
and moving it and the telescope alternately, 
this labour and save time an arrangement is supplied by 
which the assistant from the ground floor can set the in- 
strument in right ascension, and once set in one direction, 
the other (declination setting) can he readily managed by 
the observer. The assistant is supposed to stand at the 
south end of the pier. He has there before him a desk 
on which his catalogue and paper can rest, a sidereal 
clock-face let into the south end of the pier, a reader tele- 
scope by which he can read the lower right ascension 
circle, and a hand-wheel, which by means of shafts and 
gearing communicate motion to the instrument in right 
ascension, and finally a handle which is keyed on to a 
Screw forming the toe-bearing of the quick motion driv- 
ing-shaft. By giving this handle one turn, the driving- 
shaft is allowed to drop down out of gear with the rest of 
the wheelwork, so that the clock when driving the instru- 
ment may not have the additional work to do of driving 
this shaft, which is necessarily a quick one as compared 
to the motion of polar axis itself, A lamp is attached to 
pier at west side, which serves to throw light on sidereal 
clock-face, catalogue, &c., on desk, and also to send a 
beam of light up through a long tube directed to the 
vernier of the right ascension circle which is visible 
through the reader. The assistant bas therefore full 
power of setting the instrument roughly, or if desired 
with any degree of accuracy, in right ascension, or read- 
ing off the right ascension of an object which requires to 
be identified. 

The tube of the telescape is made of steel plate about 
one-eighth of an inch thick in the centre, and tapering to 
about one-twelfth of an inch at the ends, the points being 
all lapped and riveted; it is 33+ feet in length, and les- 
sens from 36} inches in diameter in the centre to 27 inches 
at the one and 12 inches at the other end. The weight of 
the moving parts is between six and seven tons, and still 
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the whole is under easy control of the muscular power of 


one arm. 

The Commissioners appointed by the Austro- Hungarian 
Government to report on this telescope consisted of Prof. 
Ball, Astronomer-Royal for Ireland, Earl of Crawfurd and 
Balearres, Mr. Huggins, Prof. J. Emerson Reynolds, 
Earl of Rosse, Prof. Stokes, Dr. G. J. Stoney, and Mr. 
Walsh, the Austro-Hungarian Consul at Dublin. On 
March 16 this Commission forwarded to the Austro- 
Hungarian Embassy in London their full approval of the 
performance of the instrument, thus marking the success- 
ful completion of the largest refracting telescope in 
existence. 

It will be remembered that Mr. Grubb has built among 
other fine instruments the great Melbourne Reflector, the 
largest equatorially-mounted telescope known. He has 
not rested on his laurels, but is now 
gratulated on a still greater accomplishment. 


WHEWELL ON COLOURING GEOLOGICAL 
BARS: 


ONE of the subjects to be brought forward for dis- 

cussion at the International Geological Congress to 
be held this year at Bologna is the unification des figurés 
that is to say, an attempt will be made to come to some 
agreement as to the signs and colours to be used on 


geological maps. Two things have to be indicated: 
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Succession, te. the stratigraphical position of the rock ; 
and formation, by which, adopting a terminology now in 
much favour on the Continent, we mean the lithological 
character and origin of the rock, and not, as is generally 
understood by the word in this country, a subdivision of 
the stratigraphical series. I have found among Prof, 
Sedgwick’s papers a scheme drawn up by Dr. Whewell 
nearly half a century ago, which I have thought might be 
of use to those who are considering this question, and of 
interest to many besides. It is dated from Dublin, 1835, 
where he was attending the meeting of the British Asso- 
ciation, and it was probably suggested by the publication 
of Griffiths’ map. 

William Smith shaded up to the lowest beds of the 
various groups into which he divided the strata, in order 
by contrast to mark more strongly the coming in of a new 
series, but he does not seem to have adopted any system 
beyond sometimes taking such tints as were suggested by 
the predominant colours of the rocks represented, Salter, 
I remember, proposed a scale of colours founded on the 
spectrum, but the scheme proposed by the late Master of 
Trinity I do not remember to have seen put forward 
before. THOos. McK. HUGHES 

Trin. Coll., Cambridge, April 26 


Proposal for a Systematic Scale of Geological Colours 


THE objects which it would be desirable to secure in 
fixing the scale of colours for a geological map appear to 
be the following :— : 

!. That the different members of the geological series 
should be coloured ina manner somehow depending on 
their A/ace tu that series, so that successive rocks are 
distinguished. 

2. That ¢his distinction (of succession) should be 
governed by some general principle, and ‘should not be 
merely arbitrary; so that without referring to the index 
list the colour itself should show the difference of older 
and younger in the rock. ; 

3. That the colours should also show the great leading 
differences of the material of the strata (limestone, sand- 
stone, clay), so that without referring to the scale these 
differences should be known from the colour. , 

4. That zgvzeous rocks should by some general circum- 
stance in the colour be distinguished from sedimentary. 

5. That the colours which are brought near each other 
by proximity of succession should be strongly coxtrasted. 

The following method would, I think, secure these 
objects. It proceeds on the supposition that there are 
three primary colours—Red, Yellow, Blue—and that any 
two of these mixed in considerably different proportions 
make several shades of intermediate colour; thus between 
red and yellow we have many shades of orange, proceed- 
ing from pure red, through reddish orange, to orange, 
yellowish orange, and pure yellow; in like manner we 
have many shades of green between yellow and blue, and 
many shades of purple between red and blue. Our scale 
can be subdivided as far as these shades are distinguish- 
We have also black, which can be combined in 


black with successive doses of red makes brown more 
and more red. 

The general principles which I propose are these :— 

1, Let one of the above four simple colours represent 


| the material and another the order of succession, and let 


successive mixtures represent successive strata of the 
same material. Thus let the oldest /csestone be pure 
blue, let doses of yellow be added to mark newer and 
newer limestones, the chalk being a very yellow green ; 
thus all the oolite series will be green of different shades, 

2. Let the simple colour which represents succession 
be different for different materials, thus let 4/e represent 
succession for the cays, and let all the clays be purple, 
the oldest therefore being the reddest, and the newest the 
bluest purple. 
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In the same way let black represent sazd strata, and let 
ved represent szccession in such strata; then the sand- 
stones will be represented by dvowzs, the oldest being the 
blackest, and the newest the reddest brown. 

3. Let igneous rocks be represented by a general colour, 
as red, and let any order which obtains among them (suc- 
cession, for example, if succession can be traced) be 
marked by doses of another colour, as yellow ; then the 
igneous rocks will be all red or orange, the newest being 
the yellowest. 

4. Let other differences (as mineralogical differences) 
be represented by other means, as by /atching, Thus 
granite and quartz rock, if contemporaneous, may be 
marked by red with the addition of Iines— 
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According to these principles the English strata would be 
represented by the following colours, which may thus 
be denoted by letters; let Red, Vellow, Blue, Black, be 
marked by R, Y, B, 4, and let mixtures be represented 
by combinations of the letters. Then we have— 


Orange, RRRY, RRY, RY, RYY, RYYY. 


Gren, YYYB, YYB, YB, YBB, YBBB. 
Purple, BBBR, BBR, BR, BRR, BRRR, 
Brown, ARRR, ARR, AR, RAA, RAAA., 
Unstratified rocks (primary), R. 

= © (trap), JRTR Woy 18 i IR ONG, Gee, 
Clay slate, BR. 
Oldest limestone, B, BBBY, BBY. 
Oldest sandstone, A, AA AR, AAR. 
Secondary limestone (Mountain), B Y. 
New red sandstone 99 EN I 
Oolites w 1B) ENG 18h YAO, 
Green sand i ARR. 
Chalk mn BAY YOY. 


Observations -—\. The method here proposed would 
answer the objects above stated, for the material and 
order of succession are marked by their proper colours; 
and the sands, clays, and limestones which occur near 
eacb other would be very distinct. ‘Thus the green sand 
is reddish brown (A RR) andthe chalk is yellow green 
(Ea avai): 

2. Perhaps it may appear an inconvenience that con- 
tiguous members of a formation of the same material are 
proximate shades of the same colour: thus the oolite 
beds would be successive shades of green (BYY, 
BY Y Y), and might be difficult to distinguish. I answer, 
that the beds themselves are often difficult to distinguish, 
so that our language is most indistinct when our know- 
ledge is most indistinct ; again, that the inconvenience, 
when it is one, may be remedied by marking or hatching 
those strata; again, that no systematic method can be 
devised which will not be open to this objection. 

3. The above principles being adopted, the whole range 
of the colours, as modified by the szeccession-cofour, might 
be different according to the different object of the geo- 
logist. ‘Thus if he had to exhibit the whole geology of 
England, @// limestones whatever must come in between 
B and Y (Blue and Yellow). But if he take the second- 
ary period only, he may use all the possible shades of 
green for members of that part of the series alone, and 
may thus make his terms more numerous. 

4. If the whole range of the szccesston-colour be em- 
ployed and exhausted on a fart only of the geological 
series of strata, the strata which occur beyond this part 
will, in the scale used on such occasions, be without 
representative colours. This is an inevitable evil. We 
cannot combine the extremes of detail and generality. 


If we use all our means in expressing a part, we must for 
the time omit to express the remainder. We must do 
this when our purpose requires and justifies it. 

5. When we use all our colours for part of the geologi- 
cal series, we still preserve the principles above proposed 
and the advantages which they secure, namely, that the 
material and the succession are both exhibited in an 
intelligible way without reference to the index. 

6. If we thus make a part of the geological succession 
to occupy the whole power of our successive colour, we 
have different colours from those which we have when we 
represent the whole succession. The partial map has a 
different index from the general one. This is a serious 
evil, and must not be incurred without strong necessity. 

7. It may be mentioned as an advantage of the pro- 
posed notation that many of the colours which are used in 
it agree very nearly with colours commonly used: as red 
for granite, blue for older limestones, yellow, or yellow- 
green for chalk, brown for some sandstones, purple for 
clays. The main novelties are that the oolites are green, 
and the coal-fields not black; but as to the latter point, 
query, whether a coa/ stratum be a proper geological 
distinction? If the coal-measures be sand or clay beds, 
they should be brown or purple, according to the material 
which is taken as characteristic. 

In a given case we may have to determine the question 
above suggested, whether we should employ the whole 
range of our succession colours on a limited geological 
period, as, for example, the transition-period. In order 
to decide this consider what you want. How many lime- 
stones have you? How many sandstones, how many 
clay-rocks, which are to be distinguished? If the oldest 
limestone be pure blue, and mountain limestone pure 
green (BY), we can easily interpose three or four lime- 
stones, as (BBBBY, BBBY, BBY); is this a suffi- 
cient number of terms for you? and so of the rest. 

Summary.—Let there be in all cases a material colour 
and a successton colour, namely— 


Material. Succession. 
Icimestone: ).) eee) 13 i (Green) 
Sandstone (black) Ae ore nele: (Brown) 
Clays “aie so ees. . woe (Purple) 
Igneous Rocks .. « Ro...  Y (Orange) 


The latter two lines Jead to no confusion, for thongh R in 
the clays indicates the material, it is never to be used 
without B, and R in igneous rocks is never used with B. 
It may be observed that in the preceding scheme I 
have not exhausted the power of colour, for ] have not 
used either the combinations of dlack with blue or of 
black with yellow, or the combination of ¢Aree simple 
colours. We We 
Dublin, August 17, 1835 


LOTS, 

WE are glad to learn that the Italian Government has decided 
on having a deep-sea expedition in the course of this summer to 
explore the Mediterranean, The necessary arrangements are 
now being made by Prof. Giglioli, the eminent zoologist, at 
Florence, who will take charge of the biological part of the 
work. Capt. Magnaghi will he intrusted with the physical part 
of the work, as well as with the command of the vessel. The 
scientific results may be expected to be of especial interest, 
because nothing has been done to explore the depths of the 
Mediterranean beyond the short crui-e in I1.M.S. Porcupine in 
1870, 

Pror. TYNDALL has written to the 7imes of yesterday a 
letter of great interest on the attitude of the late Mr. Carlyle 
towards modern science, which it has been taken for granted 
was purely hostile. But according to Prof. Tyndall, not only 
was Mr. Carlyle deeply interested in some of the latest researches 
of science, but he took great and successful pains to understand 


16 


them, and was even open to accept some of the latest develop- 
ments of scientific thought. At first, for example, his attitude 
to Darwinism was decidedly hostile, hnt later on, Prof. Tyndall 
states, ‘‘he approved cordially of certain writings in which Mr. 
Darwin’s views were vigorously advocated, while a persoral 
interview with the great natnralist caused him to say afterwards 
that Charles Darwin was the most charming of men.” 


WE learn from the American Naturalist that a proposal will 
be made at the next meeting of the American Association to invite 
the British Association to bold its meeting in 1883 in America in 
conjunction with its American sister. The proposal deserves 
consideration. 


ACCORDING to the frankfiirter Zeitung, at Nakkoo, in the 
Island of Lapland, an eagle was shot on the 15th ult., which 
measured 63 feet between the tips of the wings. Round its neck 
it had a brass chain to which a little tin box was fastened. The 
box contained a slip of paper on which was written in Danish, 
“* Caught and set free again in 1792 by N. and C. Andersen.— 
Boetod in Falster, Denmark.” 


WE regret to learn that the printing of the ‘‘ International 
Bulletin” issned by the U.S. Signal Office will hereafter be 
twelve months after date, instead of six months as at present, 
This seems to us a step backwards from the energetic and liberal 
policy of the late General Myer. 


PROF, GEGENBAUR, the well-known Heidelberg comparative 
anatomist, is said to be dangerously ill with blood-poisoning, 
contracted while dissecting. 


THE Davis Lectures for 1881 will be given in the lecture-room 
in the Zoological Society’s Gardens in the Regent’s Park, 
on Thursdays at 5 p.m., commencing June 16, The following 
are the subjects and lectures :—June 16, Whales, Prof. Flower, 
F.R.S.; June 23, Dolphins, Prof. Flower, F.R.S. ; June 30, 
Extinct British Quadrupeds, Mr. J. E. Harting; July 7, The 
Limbs of Birds, Prof. W. K. Parker, F.K.S.; July 14, Birds 
Ancient and Modern, Mr. W. A. Forbes; July 21, Zoological 
Gardens, Dr. P. L. Sclater, F.R.S.; July 28, Chameleons, 
Prof. Mivart, F.R.S. These lectures will be free to Fellows 
of the Society and their friends, and to other visitors to the 
Gardens. 


AT the fifty-second anniversary of the Zoological Society the 
report of the Council on the proceedings of the Society during 
the past year was read by Mr, Sclater, F.R.S., the Secretary, 
It stated that the number of Fellows on December 31, 18So, 
was 3309 against 3364 at the same date of the previons year, 
153 new Fellows having been elected, and 208 removed by 
death or other cansesdnring the year. The total receipts for 1880 
had amounted to 27, 388/ against 26,463 for 1879. The ordinary 
expenditure for 1880 had been 24,753/., and the extraordinary 
expenditure 1825/., hesides which the sum of 1000/, had been 
devoted to the repayment of part of the mortgage-debt due on 
the Society’s freehold premises, which had thus been reduced to 
7ooo/, This had left a balance of 879/. to be carried forward 
for the benefit of the present year. The total assets of the 
Society on December 31 last were estimated at 27,$52/., and the 
liabilities at 90787. Amongst the works carried out in the 
Society’s Gardens in 1880 were specially noticed the completion 
of the insectorinm (which had just been opened to the public, 
and contained a collection of living in-ects), and the thorongh 
repair and reconstruction of the parrot-house, The number of 
visitors to the Scciety’s Gardens in 1880 had been 675,970, 

gainst 643,0co in 1879. The zoological lectures having been 
well attended during the past year, wonld be continued during 
the present season, The number of animals in the Society’s 
collection on December 31 last was 2372, of which 703 were 
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mammals, 1438 birds, and 231 reptiles. Special attention was 
called to the increasing number of presents to the menagerie 
received by the Society of late years, the number thus acquired 
having now so increased as to usually exceed the number of 
those obtained by pnrchase, Col, J, A. Grant, C.B., F.R.S., Dr. 
Giiuther, F.R.S., Prof. Newton, F.R.S., Osbert Salvin, eRe ore 
and the Right Hon, George Sclater Booth, M.P., were elected 
new Members of Conncil. Prof. W. H. Flower, LL.D., 
F.R.S., was re-elected President, Mr. Robert Drummond, 
Treasurer, and Mr, Philip Lutley Sclater, M.A., Ph.D., F.R.S., 
Secretary to the Society. 


A NEWLY issned part of the Annals of the ‘* Museo Civico” 
of Genoa is devoted to a memoir by Dr. Peters and Marquis G. 
Doria on the Mammals of New Guinea and the adjoining 
Papuan Islands, procured durmg the recent researches of 
Beccari, D’Albertis and Bruijn. In the collection amassed by 
these ardent explorers fifty-seven species are represented, amongst 
which are twenty-two Marsupials, nineteen Bats, and thirteen 
Rodents ; Svs fapuensis—an introduced species—was the only 
Ungulate met with, It will be seen, therefore, that, as in 
Anstralia, the Mammal-fauna of the Papuan sub-region may be 
said to consist nearly entirely of Mar-upials, Bats, and Rodents. 
Its affinity to Australia is further shown by the presence of a 
Monotreme (Zachyglossus bruijnii), and by the occurrence of 
such genera as Afacropus, Dasyurus, and Dromuicia, The 
memoir is illustrated by eighteen excellent plates, 


Mr. THISELTON DYER writes to the Daily News in reference 
to a suggestion ‘‘that the labels of ferns, flowering and other 
plants in Kew Gardens should bear not only scientific but popu- 
lar names,” Mr, Dyer states that as far as such popular names 
can be ascertained they are carefully indicated on the Kew 
labels, ‘‘ There is some misapprehension,” Mr. Dyer states, 
‘‘about the popular names of plants. Your correspondent seems 
to have proceeded on the assumption that there is a popular 
botanical nomenclature co-extensive with the scientific. This is 
very far indeed from being true even of a vegetation so tho- 
roughly investigated as that of the British Islands. Of the 
plants of foreign (especially tropical) countries it is obvionsly, 
with the exception of some useful or medicinal plants, not trne 
at all. But, as yon will observe from the accompanying copy of 
the popular guide to the Royal Gardens, where anything like a 
genuine popular name exists, great prominence is given to it at 
Kew. . . . The popular tongue is hy no means ready in finding 
acceptable names for the foreign plants of onr gardens, and is 
quite content to accept from botanists Dahlia, Petunia, Phlox, 
Pelargoninm, Gladiolus, Calceolaria, and the like.” 


WE take the following from the May number of the American 
Naturalist ;—The Kansas Academy of Science, at their Novem- 
ber meeting, appointed a Commission to memorialise the Legis- 
lature in reference to a State Survey, Two preliminary snrveys 
under Professors Mudge and Swallow have already been made. 
A more extended aud thorough scientific survey is now needed, 
The most active geologist now in the field in this State is Prof. 
O. W. John, who for two years past has studied the strati- 
graphical geology of Eastern Kansas. Last summer Prof, F, EH. 
Snow, with several assistant:, spent over a month in Santa Fé 
Cafion, New Mexico, as well as in Colorado, and made im- 
portant entomological collections ; among them were twelve new 
species of coleuptera and an interesting collection of geometrid 
moths, comprising a number new to the Colorado plateau region. 
Prof. A. Hyatt, the curator lof the Boston (U.S.) Society of 
Natural History, announces that a sea-side jlahoratory will be 
opened this year nnder his direction at Annisquam, Mass., three 
miles from Gloncester, from June 5 to September 15. 


We have received copies of handy and cheap guides to the 
New Natural History Museum; penny guides are furnished for 
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each of the departments, and a guide to the whole place costs 
only threepence. This is as it should be. 


From Gustav Wolf, the Leipzig publisher, we have received 
a copy of a most useful ‘* Naturwissenschaftlich-mathematisches 
Vademecum.” The catalogue is really an index, both of subjects 
and authors, to all recent publications of importance in physical 
and natural science, and is likely to prove of real service to all 
scientific workers. 


AT the meeting on April 26 of the Institution of Civil 
Engineers, Mr. Walter R. Browne, M.A., M.Inst. C.E., read 
a paper on ‘‘ The Relative Value of Tidal and Upland Waters 
in maintaining Rivers, Estnaries, and Harbonrs.” The anthor, 
while declining to lay down any universal rule, held as a general 
principle that the main scouring agent was not the tidal but the 
low-water flow. This principle was supported by the following 
line of argument :—1. The silt, which tended to choke np tidal 
channels, was almost wholly due to the tidal water, and not to 
the fresh water. 2. The tidal water brought up more siJt on the 
flow than it took down on the ebb; 7.¢, on the whole it tended 
to choke the channel, not to scour it. 3. The low-water flow, 
if left to itself, scoured away the deposit and kept the channel 
open 4. Hence it was concluded that where the two acted 
together, the scour must be dne mainly, if not entirely, to the 
low-water flow, and not to the tidal flow. It was added that 
low-water scour was in its nature self-regulating, whilst tidal 
scour, if it once began, wonld tend to increase indefinitely, 
But the essential point was to discover the ratio of the bottom 
to the surface velocity under all possible circumstances, since it 
was obvious that the former alone had any scouring effect. 
Tables were given showing that the ratio of bottom to surface 
velocity diminished rapidly with an increase of depth ; but their 
application to tidal channels was doubtful, becanse then the 
river, iastead of being (in a theoretical point of view) inde- 
finitely long, fell at a short distance into an estuary whose waters 
might be considered at rest. The author had conducted two 
series of experiments ou the surface and bottom velocities of the 
River Avon, in the course of an ebb-tide. Both series of 
experiments showed that during the greater part of the ebb the 
bottom velocity was actually #77. When about two thirds of 
the ebb was over, the bottom layers of water appeared to start 
into activity, and to assume a velocity abont two-thirds of that 
at the surface. This is shown by the following extract from 
the tables :— 


Position of Time after Depth of Velocity. 

meter. ebb began. water. feet per sec, 
a haem. ft. in. 

Surface t @ «xe Be S57 
Bottom 1 10 2r 0 0°00 
SWRIENES Gag goo 14 Io 4°60 
Bottom 2 a. 2) Ale 13 6 0°00 
Surface 3.45 5 § 3°07 


eH noe ace ERE Re See Ol 
The following conclusions were drawn from these and other 
experiments :—In the largest rivers the bottom velocity is for 
practical purposes the same as the surface velocity. In ordinary 
rivers the bottom velocity bears to the surface velocity a ratio 
which is about three-fourths at 5 feet depth, one-half at 15 feet, 
and one-third at 25 feet. In tidal channels, such as the Avon, 
during two-thirds of the ebb the slope of the surface is exceed- 
ingly small ; and while the surface velocity is large the bottom 
velocity is 27. During this period no scour, but rather deposit, 
is going on. For the remainder of the ebb the conditions ap- 
proximate to those of an ordinary river ; scour does go on, but 
its amount is insufficient to sweep away the silt which has been 
deposited, not only at the top of the tide, but also during two- 
thirds of the ebb. Embankments had freqnently proved bene- 
ficial rather than the reverse; a fact explained by the author’s 


experiments, since the level of the ebb tide would in conse- 
if 


qnence fall jmore rapidly, and the point at which the water at 
the bottom began to move would be reached at an earlier 
period, Again, the process called ‘‘dockising,” or damming a 
river at its mouth, had frequently been condemned on account 
of supposed injury to the river itself, or even to the estuary in 
which it flowed, but, as would appear from this paper, without 
foundation, The results would exercise an important influence 
on other cases, both of theory and practice. 


A sHock of earthquake is reported on the night of April 28 
from Sicily and the province of Reggio di Calabria, and as far 
as Catanzaro and Monteleone. 


WE learn that M. Alphaud, the Director of Public Works in 
Paris, has in his hands the tender of Siemens and Co. for 
constructing an electrical railway from the Place dela Concorde to 
the interior of the Electrical Exhibition, I]. Alphand has given 
his adhesion to the request, which will be sent with his recom- 
mendation to the Commission of Sewers appointed by the 
Mnnicipal Council, that when the Exhibition shall be closed, 
the railway will be kept running in the Champs Elysées. 


Mr. PREECE has been spending a few days in Paris in order 
to report on the electric establishments and experiments which 
are being made in that city. He inspected the electric con- 
dnetors of several large monuments, visited the telephonic 
exchanges, the Meéritens factory, where are being built the 
magneto-electric engines ordered by the French : Lighthouses 
Administration and the Trinity Iouse, &c., &c. 


THOSE interested in sanitary matters should see the Preli- 
minary Report to the U.S. National Board of Health on the 
Relation of Soils to flealth, in the supplement to the Audéletis of 
the Board for April 16. The special point reported on is the 
Filtering Capacity of Soils, by Messrs, k, Pumpelly and G. A. 
Smith, , 

A MEETING of the Yorkshire Geological and Polytechnic 
Society was held on April 27 at the Royal Institution, Hull, 
under the presidency of Mr. A. Kk. Rollit, LL.D., F.R.A.S., &c., 
ex-president of the Hull Literary and Philosophical Society. 
There was a fair attendance, inclnding representatives from 
several parts of Yorkshire. A brief introductory address on 
recent advances in physical science was made by Dr, Rollit, 
after which Mr, G. W. Lamplugh, F.G.S., read a paper on 
‘‘The Peculiar Intermingling of Gravel and Bonlder Clay in 
some Sections near Bridlington.” Mr. J. W. Davis, F.G.S., 
hon. sec., then read and remarked npon papers by Mr. A. G. 
Cameron of H.M. Geological Survey, on ‘‘ The Subsidences 
above the Permian Limestone between Hartlepool and Ripon,” 
and Mr. J. E. Clark, B.A., on ‘A Deep Glacial Section at the 
Friends’ Retreat at York.” Dr. James Geikie, F.R.S., was 
present at the meeting, and made some observations on the sub- 
ject of geology generally. In the afternoon the Society made a 
geological excursion to the east coast at Withernsea and to the 
gravel-pits at Kelsey Hill near Burstwick, at the former of which 
places Dr. Geikie delivered a geological address. 


ABOUT twenty minutes to eleven on Monday night, owing - 
some accident at present unexplained, the electric lights on the 
Brush system, one of the three with which experiments are at 
present being made in the City, were snddenly extinguished, 
leaving a large portion of the City in total darkness. The area 
over which the Brush hight has been placed extends from Black- 
friars Bridge, up Ludgate Hill, to St. Paul’s Churchyard, and 
down Cheapside as far as Queen Street and King Street. For- 
tunately the old gas-lamps remain in their places while the elec- 
tric light experiments are being made, and orders were quickly 
given for these to be lighted. Every attempt was made by those 
in cbarge of the Brush light to restore the connection, and for a 
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few minutes it seemed as though they had sncceeded ; but this 
only lasted for a very short time, and it was soon seen that 
something had gone hopelessly wrong. 


Tue following excursions have been arranged]for by the 
Geologists’ Association :—To Croydon, Shirley and the Adding- 
ton Hills, May 7; to Grays, Essex, May 14; Sheppey, May 23. 


Mr. LANT CARPENTER asks us to state that in his article on 
Niagara in NATURE, vol, xxiii, p. 511, he attributed the article 
on the ** Music of Niagara,” in Sertsner’s Magazine for February, 
1881, to Mr. Eugene Schuyler, whereas the author was Mr, 
Engene Thayer, of Tremont Street, Boston, Mass, 


THE additions to the Zoolozical Society’s Gardens during the 
past week include a Silver Fox (Canis fulvus, var. argentata) 
from North America, presented by Mr. Robert Hunt L. b. 
Lydston Newman; a Vulpine Phalanger (Phalangista vetlpina) 
from Anstralia, presented by Mrs. J, S, Henderson; a Gold- 
finch (Carduelis elegans), British, a Snow Bunting (/ectrophanes 
nivalis), European, presented by Mr. John Fletcher ; an Eyed 
Lizard (Zacerta ocellata), South European, presented by Mr, 
James Wellford ; an Indian Cobra (Wala tripudians) from India, 
presented by Mr. A. EI. Jamrach; a Ludio Monkey (Cerco- 
pithecus ludio) from West Africa, on approval ; two Humboldt’s 
Lagothrix (Zagothrix /umboldti), two Matamata Terrapins 
(Chelys matamata) from Upper Amazons, a Green-billed Toucan 
(Ramphastos dicolorus) from Gniana, three Saddle-billed Storks 
(Xenorhynchus senegalensis) from West Africa, three Roseate 
Spoonbills (P/atalea ajaja) from South America, a Japanese 
Teal (Quergeuedula formosa) from North-East Asia, three 
Magellanic Geese (Bernicla magellanica) from the Falkland 
Islands, purchased; a Reeves’ Muntjac (Cervelus reevest 3) 
born in the Gardens, 


OUR ASTRONOMICAL COLUMN 


THE INTRA-MERCURIAL PLANET QUESTION.—It may be 
remembered that when the late Prof. Watson claimed to have 
seen an unknown object near the star @ Cancri during the totality 
of the eclipse of July 29, 1878, it was ohjected with respect to 
his supposition as to its being an intra-Mercnrial planet, that he 
had not anywhere mentioned his having seen the object at the 
same time as the star, or as well as the star, consequently that 
his circle-reading may have really applied to the latter, From 
Prof, Watson’s official report on his observations, just published 
with many others, by the Superintendent of the Naval Obser- 
vatory at Washington, it appears that this objection is no longer 
valid. Prof. Watson writes: ‘‘ Between the sun and 6 Cancri, 
and a little to the south, J saw a ruddy star whose magnitude I 
estimated to be 43. It was fully a magnitude brighter than 
6 Cancri, which I saw at the same time, and it did not exhibit 
any elongation, such as might be expected if it were a comet in 
that position. The magnifying power was 45 and the definition 
excellent. My plan did not provide for any comyarison differ- 
entially with a neighbouring star by micrometric measurement, 
and hence [ only noticed the relation of the star to the sun and 
6 Cancri.” It is difficult to understand how the observation can 
be explained, except by admitting the existence of an unknown 
body in the vicinity of the star, or by imputing to the deceased 
astronomer a want of dona fides, for which we do not believe 
there is the slightest excu-e ; he was too well known and respected 
to allow of such an imputation. 

The solar eclipse of May 17, 1882, will afford the next oppor- 
tunity of repeating observations of the kind made by Prof. Watson 
in 1878, but the duration of totality will nowhere exceed 1m. 48s., 
and in the most accessible portion of the central line will amount 
to Im, 15s. only, 


THE TRANSIT OF MERCURY, NOVEMBER 7, 1881.—With 
the positions of the Snn and Mercury given in the Vastical 
Almanac from Leverrier’s Tables, and the diameters of those 
bodies obtained by the same actronomer from the di-cussion of 
former transits, the following will be the geocentric Greenwich 
times and the reduction-formulz for the internal contacts during 
the transit of Merevry on November 7 in the present year :— 


First internal contact, Nov, 7, 10h. 18m, 15s.°8+[1°4205]7sin / 
; —[1'5404] r cos / cos(L+55° 34'°2). 

Last internal contact, Nov. 7, 15h. 35m. 28s.:2 +[0°9136] 7 sin 
+[1°6302] + cos / cos (L— 35° 23'°2). 


Where ~ is the radius of the earth at the place, / its geocentric 
latitude, and L the longitude from Greenwich, reckoned towards 
the east, The quantities in square brackets are logarithms of 
seconds of time. 

It will be seen that the transit will he invisible in this country, 
and will be best observed from the Australian observatories, At 
the Cape of Good Hope the sun will not rise till about four 
minntes after the second internal contact has taken place. At 
Madras he will be above tbe horizon before the middle of the 
transit, which ends there about 2oh. 59m, 

As an example of the nse of the above formule we may com- 
pute the local mean time of first internal contact for the Obser- 
vatory at Melbourne. The longitude of this observatory is 
gh. 39m. 54s. 8 E., or in arc 144° 587, and the geographlcal 
latitude is — 37° 499. From Bessel’s Table in the Berliner 
Jahrbuch for 1852, we find log. x = 9*9999, and the reduction 
of latitude, 11’"1, so that 7 = — 37° 388. 


Constant +1°4205 Constant + 55° 342 Constant — 1°5404 


Fi eo 979999 Long.... 144°58'7 7... ... 9'9999 
sind ... —9°7859 —— ocos/ ... +93986 
——— A... ... 200° 32%9 cos A... —9°9715 

— 1'2063 eel 
——= +1°4104 

— 16s.‘08 ——— 

+ 258.°73 

— 165.08 

+ 9s.°65 

Geocentric time SLOWS er 5S 

Goede. LORT ORAS Es 

Longitude E. ... 9 39 54°8 


Melbourne mean time 19 58 20°3 


A New Comet. — The Smithsonian Institution telegraphs the 
discovery of a comet by Mr. Lewis Swift on the morning of the 
and inst. in the constellation Andromeda; motion slow, south- 
wards, 


GEOGRAPHICAL NOTES 


WE understand that the Council of the Geographical Society 
have recently voted a contribution of 100/. towards the expenses 
of the Palestine Exploration Fund’s Expedition to Eastern 
Palestine. 


THE May number of the Geographical Society’s Proceedings 
contains Mr, James Stewart’s paper on Lake Nyassa and the 
water-route to the lake-region of East Africa, with a map of the 
north end of Nyassa. A note afterwards given embodies recent 
information from Livingstonia as to a serions depression in the 
level of the lake, which threatens to make the south end, as 
well as the Upper Shiré, unnavigable, and by consequence 
detract very seriously from the value of this route, Col. Tan- 
ner’s paper on Kafiristan is also given, with a map of that and 
the adjacent region. Some account is furnished of Dr. Junker’s 
journey in the Nyam Nyam country from the traveller's letters 
to Dr. Schweinfurth and Signor Gessi. Reference is again 
made in the Geographical Notes to the late Capt. Wybrants’ 
expedition to South-East Africa, hnt complete details of its 
diastrous ending are still wanting, which seems the more re- 
markable as the lamented leader died as far back as November 
29. 18S0. An interesting note deals with Dr. Kirk’s recent visit 
to the Dar-es-Salaam district of East Africa, and it is also stated 
that the Rev. T. J. Comber is about to make another attempt to 
reach Stanley Pool by the Makuta ronte, while one of his com- 
panions will follow the line of the Congo. The remaining notes 
refer to Major J. Bidduljh’s work on the tribes of the Hindu 
Kush, and Pére Desgodins’ labours in the cause of geography 
on the eastern and southern frontier of Tibet. 


AT the evening meeting of the Geographical Society on 
Monday next Mr. FE, Whymper will read a paper describing 
the geographical results of his journey among the Andes of 
Ecuador, 
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THE new volume of the Geographisches Fahrbuch is of great 
value to scientific geography in its most coniprehensive acce, ta- 
tion. Dr. Behm has been compelled to retire from the editor- 
ship, and is succeeded by Prof. H. Wagner of Gottingen, who, 
we have no doubt, will maintain the ZaArduch at its previous 
high standard. The first part is devoted to the various geo- 
graphical sciences. The first paper is by Prof. Zoppritz, ‘On 
the Present Standpoint of Physical Geography.” ‘This is fol- 
lowed by an account of recent researches in geographical 
meteorology by Dr. Haan; and papers on the Geographical 
Distribution of Animals and of Plants by Dr. Schwarda and 
Dr. Oscar Drade respectively, Prof, Bruhns summarises recent 
work in Europe in the measurement of degrees, and Herr 
Auwers gives the latitudes and longitudes of 144 astronomical 
ohservatories. Prof. F, v. Fritsch brings together recent in- 
vestigations on the geographical distribution of geological for- 
mations all the world over; while Dr. v. Scherzer has his 
usual account of the world’s commerce,’ and Dr. Gerland 
summarises recent advances in ethnological research. In the 
second part, which deals with general matters, Dr. Wagner has 
a thoughtful and useful article on the development of JJi/e¢hodtk 
in geography ; while, along with Ilerr Wichmann, he brings 
together a good deal of information on geographical societies, 
congresses, and journals, Thus it will he seen the new volume 
contains much matter of permanent interest. 


WE have received Nos. 6, 7, and § (in one thick volume) of 
the Bulletin of the Union Géographique of the North of 
France. M. Leon Lacroix has a long paper describing a plan 
for the exploration of Central Africa, hy the Welle, a project we 
should much like to see carried out. M, Alf. Renouard, in a 
paper on the Geography of Flax, brings together much curious 
and useful information, Dr. Harmaud’s paper on the Races of 
Indo-China ought to interest ethnologists. Among the other 
contents are papers on the French in Indo-China, by M. Suerus ; 
Syria in 1860, by M. Huberdeaux ; anda note on the Isthmus of 
Panama, by M. V. Duburceq. 


THE principal paper in the January number of the Badletén of 
the Paris Geographical Society (just received) is one of much 
research, by M. Dutreuil de Rhins, on the routes between China 
and India, 

THE Afittheilingen of the Vienna Geographical Society con- 
tain an account of a botanical excursion in the north of the 
Caucasus, by M, P. Muromtzoff, and a paper on the Floods of 
the Winter of 18S0-S1, by Baron Stefanovic von Vilovo. 

UNDER the title of “‘Istruzioni Scientifiche dei Viaggiatori,” 
the Italian Ministry of Agriculture, Industry, and Commerce 
have issued a very full and carefully compiled manual of infor- 
mation and instruction for travellers, edited by Signor Arturo 
Issel, with the collaboration of several specialists. The manual 
seems to us to combine the best features of all its predecessors 
in other languages, and ought to be of real service to all travel- 
lers who know Italian. It includes astronomy, meteorology, 
geography, and topography, deep-sea exploration, geolozy and 
palzontology, anthropology and ethnology, zoology, botany, and 
mineralogy. It is published under the auspices of the Italian 
Geographical Society. 


Hert 4 of Band ii. of the Attthelungen of- the German 
African Society contains communications from Dr, Biichner and 
Herr Flegel. The former has been doing a considerable amount 
of exploration between the capital of Muato Janvo’s kingdom 
and the Congo, thongh his progress has been hindered by the 
usual African difficulties. His collections have been very 
numerous ; unfortunately several boxes of them have been lost 
in the vessel in which they were being brought home, which 
was wrecked during the recent gales in the Channel. Herr 
Flege! has been doing some successful work on the lower and 
middle Niger, 


Pror, GiusEPpPE DALLA VEDovA has published the address 
he gave on the inauguration of the Chair of Geography at 
the University of Rome in November last. The subject is 
the Popular and the Scientific Conception of Geography. He 
shows that while the popular idea has its uses, the scientific 
conception is the only basis on which the subject can be studied 
with profit, He insists on the fact which has been frequently 
expounded in these pages, that geography has really become a 
sort of meeting-place for all the sciences, and that while topo- 
graphy may form the groundwork, it requires a knowledge of 
most of the physical and biological sciences to understand how 
the surface of the earth has reached its present condition. 


NE CUS am 


19 


Dr. Oscar Lenz has arrived in Berlin, where he has been 
lecturing on his journey across the Sahara to Timbuctoo. 


AFTER all there seems to be little doubt that the news of the 
massacre of Col. Flatters and the other members of the Trans- 
Saharan Expedition is too true. Of course the project of a rail- 
, across the Sahara must be abandoned, in the meantime at 
east, 


From Les ALissions Catholigues we learn that news has at 
length been received respecting Pére Law’s expedition from 
Gubuluwayo, in Matabele Land, to Umzila’s country, which was 
known to have met with some misfortune on the road. After 
passing the Insimbi Mountains the party reached the Great Sabi 
River, on the lower course of which we presume that Capt. 
Phipson-Wybrants died. The expedition journeyed, with their 
heavy waggon, along the left bank of the Sabi, meeting with 
country so difficult to traverse that in some parts they had to 
hew out of the rock a road for their waggon. Progress in this 
manner was terribly slow, and when that part of the Mashona 
country which owns some sort of allegiance to Umzila was 
reached, difficulties increased, as the natives did all they could 
to hinder their passage. Eventually on August 7, in a rugged 
pass where, surrounded by Mashonas, the missionaries were all 
doing their utmost to cut a road for the waggon, Pére Wehl, by 
an accident not very clearly explained, got separated from his 
companions and was never seen again, though later news seems 
to have reached Gubuluwayo of his safety among a friendly 
tribe. Pére Law and the rest of the party not unnaturally took 
fright at this, and leaving their waggon, escaped from their savage 
tormentors in the night. After about a fortuight’s march they 
contrived to reach Umzila’s kraal ina state of great exhaustion 
from fever and fatigue. They of course had to abandon almost 
all their property with the waggon, but further supplies have 
since been sent to them from Gubuluwayo. 


Pére DEPELCHIN, the head of the mission station at Gubulu- 
wayo, has been for some time absent on an expedition beyond 
the Zambesi, and from his long silence it was thought that he 
too must have met with some serious accident. He appears, 
however, to have reached in safety an out-station at Tati in 
Matabele Land, but no account of his adventures has yet been 
received, 


Mr. McCALt, of the Livingstone (Congo) Inland Mission, is 
said to have formed a station at Manyanga, some 200 miles up 
the Congo, above the Yellala Falls, and he has no doubt about 
being able to reach Stanley Pool this year. The comparatively 
rapid progress thus made by following the right bank of the 
Congo will probably induce the Baptist Missionary Society’s 
party at San Salvador to alter their tactics and follow the line of 
the river, instead of wasting their energies in fruitless attempts 
to make their way by land through the hostile Makuta towns to 
Makwekwe, on the left bank of the Congo, above Manyanga, 
and so on to Stanley Pool. 


THE French Geographical Society held its annual meeting on 
Friday, April 29, when Admiral La Ronciére fe Noury was 
elected president. On the occasion of a proposal to erect a 
monument to Col. Flatters and his companions it was resolved 
to inscribe on tablets the names of all the martyrs of geography 
who have lost their lives in any exploration in which the French 
Geographical Society has been interested. 


Dr. O. F. von MOLLENDORFF has just published separately 
at Berlin (Reimer) two maps which have heen drawn from his 
surveys by Dr. Kiepert for the Berlin Geographical Society's 
Zeitschrift, One is an original map of the hill-country north 
aud west of Peking, while the other embodies routes in the 
Chinese province of ‘‘ Dshy-li,” and environs of Tientsin, Dr. 
Mollendorff, as we have before mentioned, claims to be an 
authority on the subject of the transliteration of Chinese sounds, 
but we doubt if many people in this country will recognise in 
“Dshy-li” the name of the metropolitan province (Chihli), and 
yet the maps are issued with English titles. 


THE FUTURE DEVELOPMENT OF 
ELECTRICAL APPLIANCES! 
pe lecturer began by referring to our obligations to labora- 
tory workers and the necessity for a larger endowment of 
original research. The applied science of the future lies in- 


1 Abstract of a lecture delivered by Prof. John Perry at a meeting of the 
Society of Arts, March 24. 
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visible and small in the operations of men who work at pure 
chemistry and physics, and it is especially true of laboratory 
work in electricity that every day a man sees new lines of 
research opening up hefore him which his resonrces do not 
allow him to follow up. 

In the ayplied science of electricity certain fixed laws tell us 
much abont the future which is not generally known ; and it is 
first necessary to become acquainted with these laws if we would 
speak of this future. By numerous experiments the lectnrer 
showed that electricians are dealing with measurable things, and 
he gave in wall-sheets such information as seemed sufficient to 
give exact ideas in this matter to a popular audience. These 
wall-sheets had also been put in a printed form and circulated 
among the audience. The following is an example :— 


WALL-SHEET I],.—ELECTRICAL MAGNITUDES 
(SOME RATHER APPROXIMATE) 
Resistance of 
One yard of copper wire, one-eighth of 
an inch diameter Ree Meee 
One mile ordinary iron telegraph wire 
Some of our seleninm cells ... 


0'002 ohm, 
10 to 20 ohms, 
sein eee 40 to 1,000,000 


A good telegraph insulator ... 4,000, 000,000,000 
Electromotive force of 

A pair of copper-iron junctions at a Volts, 
difference of temperature of 1° Fahr,= 0000, 01 

Contact of zirc and copper... = 0°75 

OnenWariell’siceliwuecianen ee I'l 

Mr. Latimer Clark’s standard cell ... = 145 

One of Dr. De La Rue’s batteries... = 11,000 


Lightning flashes probably many millions of volts. 


Current measured by us in some experiments :— 
Using electrometer ... a = 


a5 almost infinitely small 
currents, 
Weber. 
Using delicate galyanometer «4. = 0°000,000,000,040 
Current received from Atlantic cable, 


when twenty-five words per minute 


are being sent nes sop ds non SIC Pole Lola 
Current in ordinary land telegraph 
lines ares 0'003 


Current from dynamo machine... 
In any circuit, cxerent in webers 
in volts -- resistance in ohms. 


5 to 100 Webers 
electromotive force 


WALL-SHEET IJI.—RATE OF PRODUCTION OF HEAT CALCU- 
LATED IN THE SHAPE OF IIORSE-POWER 


In the whole of a circuit = curred in webers X electromotive 
force in volts + 746. 

In any part of circuit = evsvené in webers X difference of poten- 
ia at the two ends of the part of the circuit in question + 
746. 

Or, = square of current in webers X resistance of the part in 
ohms + 746, 

The distinction which must be made between electricity and 
electrical energy was dwelt upon, A mailler does not merely 
speak of the quantity of water in his mill-dam ; he has also to 
consider the height through which it can fall. A weight of one 
thousand ponnds falling throngh a distance of one inch repre- 
sents the same energy, that is, gives ont the same amount of 
work in falling as one pound through one thousand inches. A 
mere statement then of the quantity of electricity given out by a 
machine is insufficient ; it is also necessary to state what is the 
height or difference of potential through which it is falling. The 
quantity of electricity in a thunder-cloud is comparatively small, 
but the difference of potential throngh-which this quantity 
passes when discharge occurs is exceedingly great. So it is with 
the two factors of the electrical energy developed by this glass 
machine. The quantity of electricity obtainable from this 
machine is comparatively small, but it is like a small quantity of 
water at an exceedingly great height, whereas in all these other 
machines we have, in the analogy of the miller, a very great 
quantity of water and a very small difference of level. I put this 
water analogy hefore yon because you have all more or less 
exact notions about water, and because, within certain limits, 
the analogy is a very true one, I have traced it more fully in 
the wall-sheet. Of this and the other wall-sheets each of you 
possesses printed copies, 


WALL-SHEET I, 


He IWant to Use Water. 


I, Steam-pump burns coal 
and lifts water t> a higher level. 


2. Energy available is, 
amount of water lifted x dif- 
ference of level. 

3. If we let all the water 
flow away throngh channel to 
lower level without doing work, 
its energy is all converted into 
heat because of frictional resist- 
ance of pipe or channel. 


4. If we let water work a 
hoist as well as flow through 
channels, less water flows than 
before, less power is wasted in 
friction. 


5. However long and narrow 
may be the channels, water 
may be bronght from any dis- 
tance, however great, to give 
out almost all its original energy 
to a hoist. This requires a 
great head and small quantity 
of water. 


Ve Want to Use Electricity. 


1, Generator burns zinc, or 
uses mechanical power, and 
1ifts electricity to a higher level 
or potential, 

2. Energy available is, 
amount of electricity x differ- 
euce of potential. 

3. If we let all the electricity 
flow through a wire from one 
screw of our generator to the 
other withont doing work, all 
the electrical energy is con- 
verted into heat because of re- 
sistance of wire. 

4. If we let our electricity 
work a machine as well as flow 
through wires, less flows than 
before, less power is wasted 
through the resistance of the 
wire. 

5. However long and thin 
the wires may be, electricity 
may be brought from any dis- 
tance, however great, to give 
out almost all its original energy 
toa machine. This requires a 
great difference of potentials 
and a small current. 


After showing, hy passing currents from two large Gramme 
machines through certain resistances and lamps, that electrical 
energy may be sent to a distant place and there converted into 
heat and Nght, the methods taken at the City and Guilds of 
London Institute for simultaneonsly measnring mechanical work, 
currents of electricity, resistance, the candle-power of electric 
lamps, &c., were described, the dynamometers, photometers, 
&e., being exhibited, as well as diagrams showing their con- 
struction, Actnal measurements were made of the strengths of 
currents and the candle-power of an electric light. Many of the 
contrivances in use were invented by the lecturer and his friend 
Prof, Ayrton. 

The transmission of mechanical power to a distance through 
the agency of electricity was illustrated by a number of experi- 
ments ; the driving of a lathe and other machines, and proof 
that the motor which gives out power at the distant place pro- 
duces a back electromotive force opposed to that of the generator. 

** Now. what do these examples show yon? They show that 
if I have a steam-engine in my back yard I can transmit power 
to various machines in my house, and if you were to measure the 


‘power given to these machines you would find it to be less than half 


of what the engine driving the outside electrical machine gives to 
it. Further, when we wanted to think of the heating of buildings 
and the hoiling of water, it was all very well to s;eak of the 
conversion of electrical energy into heat, but now we find that 
not only do the two electrical machines get heated and give out 
heat, but heat is given ont by our conuecting-wires. We have 
then to consider our most important question. Electrical energy 
can he transmitted to a distance, and even to many thousands of 
miles, but can it be transformed at the distant place into 
mechanical or any other reqnired form of energy, nearly equal 
in amount to what was supplied? Unfortunately I must say that 
hitherto the practical answer made to us by existing machines is 
‘No’; there is always a great waste due to the heat spoken of 
above. But fortunately we have faith in the measurements, of 
which I have already spoken, in the facts given us by Joule’s 
experiments and formulated in ways we can understand. And 
these facts tell us that in electric machines of the future, and in 
their connecting-wires, there will be little heating, and therefore 
little loss. We shall, 1 believe, at no distant date, have great 
central stations, possibly situated at the bottom of coal-pits, 
where enormous steam-engines will drive enormous electric 
machines, We shall have wires laid along every. street, tapped 
into every house, as gas-pipes are at present; we shall have the 
quantity of electricity used in each house registered, as gas 1s at 
present, and it will be passed through little electric machines to 
drive machinery, to produce ventilation, to replace stoves and 
fires, to work apple-parers, and mangles, and barbers’ brushes. 
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among other things, as well as to give everybody an electric 
light. 

EP robaly you think it very strange that I should show you 
the inefficiency of electric transmission of energy, and then make 
this very bold assertion, Well, the fact is that the ordinary 
electrical machines in use have not been constructed with a view 
to economy, They have heen constructed to show that brilliant 
lights and considerable power may be produced from small 
machines, They have, at a comparatively small cost, attracted 
attention to the fact that electricity is an important agency. In 
so far they have done well; but on the other hand they gave 
rise to the well-known assumption that 50 per cent. of the 
mechanical power given to the generator was the maximum 
amount which could be taken from the motor. The true solu- 
tion of the problem of transmission of power was, I believe, 
first given hy Prof. Ayrton in his Sheffield British Association 
lecture. It had been supposed that to transmit the power of 
Niagara Falls to New York a copper cable of enormous thick- 
ness would be needed. Mr. Ayrton showed that the whole 
power might be transmitted by a fine copper wire, if it could 
only be sufficiently well insulated. He also showed that instead 
of a limiting efficiency of 50 per cent., the one thing preveuting 
our receiving the whole of our power, is the mechanical fric- 
tion which oceurs in the machines. He showed, in fact, how 
to get rid of electrical friction. I will briefly give you our 
reasons, A machine at Niagara receives mechanical power, 
and generates electricity. Call this the generator, and remember 
that Wall-sheet 111. teaches us that the mechanical power is 
proportional to the electromotive force produced in the gener- 
ator, multiplied into the current which is actually allowed 
to flow. Let there be wires to another electric machine 
in New York, which will receive electricity, and give out 
mechanical work, as this machine does here. Now I showed 
you a little while ago that this machine, which may be called the 
motor, produces a back electromotive force, and the mechanical 
power given ont is proportional to the back electromotive force 
multiplied into the current, The current, which is of course the 
same at Niagara as at New York, is proportional to the differ- 
ence of the two electromotive forces, and the heat wasted is 
proportional to the square of the current. You see then, from 
Wall-sheet I1I., that we have the simple proportion—power 
utilised is to power wasted, as the back electromotive force of 
the motor is to the difference between electromotive forces of 
generator and motor. This reason is very shortly and yet very 
exactly given in Wall-sheet IV., a printed copy of which you all 
hold in your hands,” 

WALL-SHEET IV, 


Let electromotive force of generator be E; of motor F. Let 
total resistance of circuit be R. Then if we call P the horse- 
power received by the generator at Niagara, the horse-power 
given out by motor at New York, that is, utilised, H_ the 
horse-power wasted as heat in machines and circuit, C the 
current flowing through the circuit. 


‘To put it more shortly still, the power wasted is proportional 
to the square of the current flowing, whereas the power utilised 
is proportional to the current, and also to the electromotive 
force of the motor, The greater, then, we make the electro- 
motive forces, the less is the loss of pewer in the whole opera- 
tion, Perhaps you will see this better from the water analogy. 
A small quantity of water flowing through a water-main may 
convey a large amount of energy, if it only has sufficient head. 
The frictional loss of power is independent of the head, but 
depends very much on the quantity of water. In the model 
before you is the water analogy. Here is a reservoir, which 
I shall call a, kept filled with water by a steam pump, which 
draws the water from the sea-level, which I shall call k. Water 
flows from reservoir A to distant reservoir B, where it drives a 
turbine giving ont work due to its head BK. The current from 
A to B, through the communicating pipe, is the same always, so 
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long as A and 8 are at the same difference of level, and therefore 
the frictional loss of energy is always the same, whereas the work 
utilised from 8, by driving the turbine, increases proportionally 
to the height of B ahove sea-level. The result, then, to which 
the above laws led us was that for the future development of the 
transmission and distribution of electric energy it will be necessary 
to use electric machines of great electromotive force. Indeed 
so important must this principle become that we believe there 
is a future in this direction for the employment of even plate 
electrical machines, such as that of Holtz.” 

Then followed a discussion of methods of obtaining great 
electromotive force. Mr, Perry’s own ways of carrying ont 
these ideas are shown in his own dynamo-machine, which is 
large, has great speed, has no iron in its movable part, and has 
a commutator of small frictional resistance. Electric lighting 
and heating, telephones, and electric railways of the future were 
all spoken of as illustrations of the transmission of energy 
by electrical means, and as such they must be governed hy the 
above principle. : 

It was then shown experimentally that electrical energy may 
be stored up in considerable quantities in an available form for 
future use, and the bearing of this fact on the future utilisation 
of great but variable natural sources of power, such as the wind 
and tide, was dwelt upon. 

The remainder of the lecture was devoted to the importance 
of the principle of recurrent effects; one illustration was given 
as follows :—‘‘If I very much alter the magnetic field in this 
telephone, hy bringing a powerful magnet near it, with great 
care in listening I hear the faintest sigh, due to the diaphragm 
settling itself into a new position, its vibrations dying away 
as it does so; and if I brought a small magnet near, I 
should hear nothing. And yet the change of magnetism which 
produces the loud telephonic effects which we listen to is almost 
infinitely smaller. Why is this? It is due to the rapid recur- 
rence of the effects. Now you are all aware of the importance 
of the telephone as a method of communication ; I helieve that a 
much greater importance is in store for it as a laboratory 
appliance,” 

The photophone and the method by means of which Messrs, 
Ayrton and Perry determined the index of refraction of ebonite, 
finding its square to be roughly the same as the mean value of 
its measured specific inductive capacities: the use of a power- 
ful sub-marine source of musical sonnd as a coast-warning, 
which might be heard in a ship well above all other sounds, and 
the experiments which have been made by the lecturer and his 
colleague in this direction: these and other matters were 
discussed as examples of the use of the principle of recurrent 
effects. The lecture concluded by an account illustrated by 
experiments of Mr. Edward Bright’s method of de-electrifying 
woollen yarn, and of Messrs, Ayrton and Perry’s plan for seeing 
by electricity what Is occurring at a distant place. A selenium 
cell moving over an image at, say, Vork, gave corresponding 
light and shade to corresponding parts of a screen at, say, 
London. Mr. Perry's York image was very simple, being a 
series of black, grey, and white squares, which were faithfully 
reproduced on the distant screen. 


MECHANICAL RESEARCH 


ig will be remembered that some time ago the Institution of 

Mechanical Engineers appointed 2 Committee to examine 
into three selected questions of research in matters pertaining to 
their profession, These researches are still in progress, but pre- 
liminary reports have been issued by the Committee, of which 
we propose to give a brief account. 

The Hardening and Tempering of Steel,—One or two letters on 
this subject have lately appeared in our columns, and allusion 
has been made to the report by Mr. Wm, Anderson, presented 
to the Committee who were appointed specially to investigate 
this dificult question, Mr. Anderson’s report, which contains 
much useful information in a comparatively small compass, is 
itself too long for our pages. We therefore give the following 
réumé of the question, taking Mr. Anderson’s report as our 
basis -— 

Whilst the theory of this subject is in a very vagne and un- 
certain condition, the facts are exceedingly well known, and are 
daily applied in almost every department of arts and manufac- 
tures. Wherever steel tools are used it is necessary that they 
should be hardened and tempered ; since the ordinary tool-steel, 
as supplied chiefly from Sheffield, is too soft for cutting and 
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abrading purposes, It is known however that if a piece of this 
steel be heated, and then snddenly cooled (generally in a bath of 
water or oil) it becomes much harder, not only on the surface, 
but thronghout, provided its thickness be not exe-ssive. The 
greater the range of this cooling (in other words, the difference 
between the temperatures of the steel and the bath at the first 
moment of ‘‘queaching ”) the more intense is the hardening, but 
at the same time the greater the brittleness of the piece. Ilence it 
is always desirable that the range of cooling should be as small as 
is consistent with the steel acquiring that degree of hardness which 
Is essential for the work it has todo, This condition is secured 
by the further operation of tempering. In this process the steel 
is first hardened to excess by rapid cooling, then re-heated with 
great care toa certain temperature corresponding to the purpose 
for which it is intended, and then quenched again from that 
temperature. The particular point at which to stop the re-heating 
is recognised by one particular hue in what are called ‘‘the 
colours of tempering,” z.¢. a fixed range of colours, commencing 
with pale yellow and ending with dark blue, which the steel is 
always seen to assume in succession as its temperature gradually 
rises. Thus, if the article in question be a sword it is heated to 
a bright blue ; if it be a cold chisel it is stopped at a brownish 
orange. 

The various attempts to explain these singular facts (at least on 
the part of French and English metallurgists) are set forth in the 
Committee’s Report, In the first place it seems now to be gene- 
rally held that pure steel is a compound of iron and carbon only, 
and that these two elements exist, not in a state of chemical 
combination (forming some definite carburet of iron), but of 
intimate mechanical mixture, such as chemists call by the 
name of ‘‘solution.” The question next arises, What is the 
exact condition of each of these independent elements. In the 
case of very soft, or ‘‘grey,” cast-iron, it is known that the 
carbon is not wholly in solution, but occurs partly in molecules 
of pure graphite. Following this hint M. Jullien has advanced 
the theory that molten cast-iron, or molten steel, is a solution of 
liquid carbon in liquid iron; that under slow cooling part of the 
carbon separates as graphite, while the remainder continues in 
solution ; but that with rapid cooling this separation does not 
take place, and the whole of the carbon crystallises, forming, 
when cool, a ‘‘s lution” of crystallised carbon in amorphous 
iron. This view of the difference between hard and soft cast- 


jyon, or hard and soft steel, is accepted by Caron, Akerman, 
and others, partly on the ground that hardened steel dissolves 
completely in hydrochloric acid, while thé same steel, after 
annealing, wil! leave a residue of insoluble carbon, Jullien, how- 
ever, goes beyond this, and would explain the whole phenomena of 
hardening on the same principle. He holds that carbon liquefes 
in presence of red-bot iron, and is absorbed by it; that if the 
mixture is cooled slowly the carbon remains amorphous, but if 
cooled quickly tbe carbon crystallises in the diamond form ; and 
thus hard steel is iron set in a matrix of diamond. This theory, 
though ingeniously supported, labours under the difficulty that 
the liquefaction of carbon bas never been otberwise achieved ; 
and also that it gives no explanation whatever of the phenomena 
of tempering, especially the characteristic colours, On the 


other hand, Barba and Akerman hold that the hardening of steel 
is due to the severe compression produced in the outer layers by 
the contraction in rapid cooling ; this compression at once retain- 
ing a greater proportion of carbon in solution, and rendering the 
whole mass more physically dense and compact. But tbe Report 
points out that the outside layers, which are the hardest, are 
brought into a state of teusion, not compression, owing to their 
inability to contract over the hotter mass inside. 

For these reasons the Committee bave rejected both these 
theories, and propuse one of their own, due apparently to Mr. 
William Anderson, but suggested by the experiments of Edison 
on platinum wire, an account of which appeared in NATURE, 
vol. xx. p. 545. They ref-r to the generally-accepted fact that 
ordinary steel contains a certain propor ion of occluded gases 
(consisting, according to Miiller, of hydrogen, nitrogen, and 
carhonie oxide). They suggest that the application of heat 
causes these gases to be expelled through minute fissures which 
open in tbe steel, as they opened, according to Edison, in tbe 
platinum wire observed by him ; and that sudden cooling prevents 
the re-absorption of what has been expelled, perhaps actually 
tends to expel the remainder. By the loss of these gases the 
metal becomes dei ser and harder than before. If the metal be 
now expanded |vy »enile heating, the fissures open, re-absorption 
begins; and the various changes which the surface undergoes 
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during this process are marked hy the succession of colours 
which are characteristic of tempering... The Committee propose 
to make a series of experiments to test the truth of this theory, 
which is certainly ingenious, and if confirmed would go far to 
remove the difficulties whicb beset this important subject. 

Form of Riveted Foints.—The second Report is written by Prof, 
W.. C. Unwin, of Cooper’s Ilill, and is on ‘‘the best form of 
riveted joints to resist strain in iron or steel, or in combination,” 
Tt may be well to explain that by a ‘‘riveted joint” is meant the 
mode of fastening together the strips, or plates, out of which 
boijers, tanks, girders, and other structures in wrought iron or 
steel are built up. This mode in its simplest form is as follows :— 
A row of holes is punched or drilled along the edge of the two 
plates to be united, and these edges are then made to lap over 
each other so that each hole in one plate comes fair with a hole 
in the other. A red-hot rivet (that is a pin with a rounded head) 
is then passed through both holes, and the end is flattened down 
by hammering or pressure, so as to forma second head. The 
two plates are thus pinned together by the rivets, and so long as 
these remain entire they cannot be separated without tearing 
across. Such a joint is called a ‘‘single-riveted Jap-joint.” 
It is obvious that the plate must he greatly weakened by the 
piercing of the holes; and as a matter of fact it appears that 
such joints cannot be arranged to give more than about half the 
strengtb of the solid plate. To increase this ‘‘ proportion of 
strength,” as it is termed, the rivets are sometimes arranged in 
two or three rows, and of course more widely spaced in each 
row; or the edges of the two plates are simply brought up 
against each other and secured by either one or two ‘‘cover- 
strips” fitting over and riveted to hoth. 

Each of these forms demands a separate investigation in 
order to fix its design. ‘Thus a single-riveted lap-joint under a 
tensile stress may fail in any one of the following ways: (1) 
the rivet may cut into the plate, enlarging and injuring the hole; 
(2) the plate may cut into the rivet, and finally shear it off ; (3) 
the part of the plate between the rivet and the edge may break 
through, allowing the rivet to come away from the plate; (4) 
the plate may simply tear across along the line of rivets. It is clear 
that in a perfect joint the dimensions must be such that the 
resistance to each of these modes of fracture should be the same, 
and should bave its greatest possible value. This could be easily 
arranged if tbe absolute resistance of the material to these 
various forms of stress were accurately known. But the values 
of these resistances are of course very different for steel and for 
iron; they also vary considerably, whether in steel or iron, 
according to the quality, and to some extent according to the 
thickness. Hence experiments on these values hecome abso- 
lutely necessary before any correct design can he made out. 

The course which such experiments should take is fairly 
sketched ont by the author of the Keport now before us. A 
good and uniform quality of iron or steel, as the case may 
be, should first be selected, both for plates and rivets. The 
resistance of this material to the various forms of stress should 
then be carefully ascertained by experiments made both with 
simple bars or plates, and also with actual riveted joints, so 
designed that they shall be certain to fail in one particular way. 
These constants once settled, it is easy to calculate for any 
description of joint the dimensions which will give the highest 
proportion of strength. A joint should then, and not till then, 
be prepared, having exactly these dimensions, and a few others 
having dimensions varying slightly from these in each direction. 
If, on testing, the first joint proves to gives the highest breaking 
strain of the set, the.correctness of the whole investigation will 
be established. ; 

Unfortunately the method thus sketched out has not hitherto 
been adopted, The immense practical importance of the sub- 
ject (for the money expended yearly on riveted structures may 
be counted by millions) has indeed brought forward a host of 
experimenters ; and the mere classification and abstracting of 
their results occupies no less than sixty octavo pages of this 
Report. But almost without exception they seem to have begun 
at the wrong end, z.¢. they started with making a riveted joint 
of what they chose to consider to he the best design, and then 
pulled it asunder. In addition, scarcely any of their experiments 
have been made with the care and accuracy, or on tbe scale, 
which the subject demanded. In fact it is not gong too far to 
say that go per cent. of these experiments are only injurious, as 


¥ The Report supposes that the colours of tempering are due to diffraction, 
not to interference: this does not seem to be in accordance with the facts, 
but it also does not seem to be absolutely required by the explanation, 
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cumbering the ground, and that the remaining 10 per cent., if 
useful, are very imperfect. One instance of the evil done by 
such means will suffice, Sir Wm. Fairbairo, to whom is due 
the credit of being the earliest labourer in this field, experi- 
mented on certain single- and double-riveted joints, and found 
that the ‘‘ proportion of strength” in the case of the former 
was 56 per cent., and in the latter 70 per cent. of the solid plate, 
These figures, which of course applied only to the particular 
designs tested, have been repeated in almost all manuals of 
engineering as if they were universally true; disregarding the 
obvious fact that a double-riveted joint could be made just as 
weak as a single-riveted one, by simply spacing the holes in the 
outside row at the same distance. 

The Committee wisely determined to throw aside the volu- 
minons labours of their predecessors, and begin ae ove a con- 
nected series of experiments, based on the true and scientific 
method described above. We cannot find space to consider the 
many collateral points with which these experiments will have to 
deal, much less to give any account of the results which they 
are to supersede. These, as embodied in this Report, will 
remain a singular instance of the lamentable waste of money so 
continually incurred in engineering experiments. There can be 
little doubt that less than a tenth of this money, if applied on 
the scientific and proper method, would have set the whole 
question long ago at rest, and would now be saving the world, 
through increased economy of construction, many hundreds per 
annum for every pound so expended. 

Friction.—The last of the three subjects under consideration is 
that of Friction at High Velocities, the Report on which has 
been prepared by Prof. Kennedy, of University College, London. 
This subject offers a curious instance of the influence exercised 
by a distinguished experimenter, and how his conclusions are 
pushed, by those who blindly follow his guidance, much further 
than he himself would attempt to go, About fifty years ago 
the late General Morin made an important series of experiments, 
from which the well-known ‘‘ Laws of Friction” were deduced. 
One of these laws is that the friction between solid bodies in 
motion, or dynamical friction, is independent of the velocity. 
It was overlooked, by those who announced this law, that the 
experiments were only conducted with certain swfbstances under 
small pressures and at ninderate speeds. General Morin himself, 
in an interesting letter published in the present Report, expressly 
states that he had himself always regarded his results, “ not as 
mathematical laws, but as close approximations to the truth 
within the limits of the data of the experiments themselves.” Un- 
fortunately others did not imitate this caution: they asserted 
everywhere that the law was universal, and by many it is asserted 
to be so still. 

That it is not universal has however been sufficiently proved. 
At the time of the launch of the Great Eastern the late Mr. 
Froude showed, by experiments on a large scale, that the fric- 
tion of a ve:sel on the launching-ways decreased rapidly as the 
velocity increased. In 1851 Poirée and Bochet showed that the 
coefficient of friction of railway wheels sliding on rails dimin- 
ished very rapidly with increase of speed (between limits of goo 
and 3600 feet per minute). Recently Capt. Douglas Galton and 
Mr. Westinghouse made a long series of experiments on the 
friction of railway-brakes (cast-iron blocks on steel tyres), and 
their results showed a marked decrease of friction, with in- 
crease of speed, within the very large range of 400 to 5300 
feet per minute. Prof, Kimball has made experiments at much 
lower speeds (about 1 to 100 feet per minute), both with pieces 
of wood and with wrougbt-iron spindles in cast-iron bearings ; 
and he also finds a rapid decrease of friction with increase of 
speed. At the lowest possible speeds (0°01 2'to 0°6 feet per minute) 
Prof. Fleeming Jenkin finds a similar decrease, pointing to the 
supposition that the change from statical to dynamical friction 
is not sudden, but continuous, Lastly, Prof R. [1, Thurston 
has made an elaborate set of experiments on the frictional resi-t- 
ance of lubricated bearings. He arrives at the conclusion that 
for cool and well-lubricated bearings the coefficient of friction 
decreases up to a speed of about 100 feet per minute, and after- 
wards increases with the speed approximately as its fifth root. 
The details of the.e experiments do not seem to have been 
published, so that it is not certain how far this curious result 
may be taken to hold. 

It will be seen that none of these various experiments confirm 
the universal law deduced from Morin’s results, viz. that dynami- 
cal friction is independent of velccity. On the contrary, it may 
be taken as proved for wzlzbricated surfaces (such as railway 
brakes) that the coefficient of friction diminishes rapidly with 


increase of velocity ; althongh the exact law of variation and its 
relation to the pressure on the surfaces is not fully determined. 
With /uéricated surfaces the same fact may be assumed to be 
true at speeds up to 100 feet per minute; but above this, if we 
accept Prof, Thurston’s results, the result is the op,osite. It 
seems clear that the question is ripe for further investigation, 
which might take the form, first of repeating and extending 
Thurston’s experiments with luhricants, and secondly of ascer- 
taining the law of variation with unlubricated surfaces more 
exactly than could be done by the aid of the experiments hitherto 
carried out. 


UNIVERSITY AND EDUCATIONAL 
FINI EIEIL MEP IINNGTS: 


CAMBRIDGE.—At the Downing College Examination in June, 
1881, one Foundation Scholarship of the annual value of $o/. 
will be thrown open to all members of the University who have 
not kept more than six terms. The subjects of this Examination 
will be Chemistry (Theoretical and Practical), Physics (Heat, 
Electricity, and Magnetism), Comparative Anatomy, Phystology, 
and Botany. The Examinations for Minor Scholarships, which 
are open to all persons who have not entered at any college in 
the University or who bave not resided one entire term in any 
such college, will be held in Downing College on Tuesday, May 
31, and three following days, Further information will be given 
by Mr. J. Perkins or by the Rev. J. C. Saunders, tutors of the 
College. 

AT aspecial meeting of the Fellows of Gonville and Caius 
College, held on the 30th ult., Dr. Paget, F.R.S., Regius Pro- 
fessor of Physic in the ITniversity, and Mr, Pattison Muir, Hon, 
M.A. (Cantah.), were elected Fellows of the Society. Dr. 
Paget was formerly a Fellow of Caius College. 


Oxrorp.—In addition to the courses of lectures in Natural 
Science enumerated last week, the following courses will he held 
during this term in the University Museum :—Prof. Price will 
lecture on physical optics, and Prof. Westwood will lecture on 
the orders of the Arthropoda. In the ahsence of Prof, Rolles- 
ton, who is abroad on account of ill-health, Mr. Jack:on will 
farm classes for general catechetical instruction, while classes 
will be farmed by Mr, Robertson for practical microscopy, and 
by Mr. Thomas for the study of the developing chick. 

At the Botanical Gardens Prof. Lawson will lecture on ele- 
mentary hotany (devel ment), and will continue his course on 
the dissection of plauts. 

In the Geolovical Department under Prof. Prestwich, lectures 
will be given cn s me of the secondary and quaternary strata. 
The Profesor will have excursions to inspect the sections of 
the several formations around Oxford, commencing on d.turday, 
April 30, and to be continued through May. On each )» eceding 
Friday he will lecture on the subject of the following Saturday's 
excursion, or on some other subject of which notice will be 
previou-ly given. Notice will also be given in the Gazette of 
the preceding week, and in the Museum, of the places to he 
visited, hours of meeting, &c. 

In a congregation ho den on Tuesday, May 3, th: proposal to 
allow selected candidates for the Indian Civil Service to obtain 
the B.A. degr © afte wo years’ residence, was thrown out. An 
amendment to excuse selected candidates from responsions only 
was carried by 63 v tes to 49. 


Tue scheme for the establishment of a University College in 
Liverpool is now almost matured, and it is expected that the 
College will open for its first session in October next. The 
donations bave reached the sum of 100,000/., and the task 
of drafting a constitution for the College is now being performed 
by a special committee. The Earl of Derby has accepted the 
office of pre-ident, the vice-presidents being Mr. Christopher 

¢ Bushell and Mr. Wolliam Rathbone, M. P. 


SCIENTIFIC SERIALS 


Fournal de Physique, April.—Theory of machines with alter- 
nating current , by VM. | oubert.—On radiophony (sec md memoir), 
by M. Mercadier,—.\ -plication of Talbot's fringe~ to determin- 
ation of the refract ve indices of liquids, by M. Hurion. —Appara- 
tus for projectin, i+ ye at any distance with a variable enlarge- 
ment, by M. Cr v .—~trong and constant voltaic pile, furnishing 
residues capable .f regeneration by electrolysis, by M. Reynier. 
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Reale [stituto Lombardo di Scienze e Lettere, Rendiconti, vol. 
xiv. fasc. vii—On Cheetognatha, by Dr. Grassi.—On the strati- 
graphical position of the phyllitic zone of Rotzo, and the marine 
limestones which comprehend it, by S. Taranelli.—On a Cremo- 
nian quadratic correspondence between tbe elements of two 
ruled spaces, by S. Archierii—The last introduction of fishes 
into onr lakes, by Prof. Pavesii—On a freshwater sponge new 
to Italy, by the same. 


SOCIETIES AND ACADEMIES 
LONDON 


Photographic Society, April 12.—J. Glaisher, F.R.S., 
president, in the cbair,—The following papers were read :—On 
a Swiss tour with gelatine plates, by W. Dillworth Howard.— 
On art and photograpby, suggestions for bringing them into 
closer connection, by H. B, Berkeley.—On the natural camera, 
and on uncorrected lenses in photography, by Capt, Abney, 
R.E., F.R.S. This paper described the natural camera as being 
tbe means of taking a photograph without an optical glass—a 
pin-hole producing the picture, although at a long focus—also 
that an uncorrected or non-acbromatie lens, say an ordinary 
spectacle lens, if its aperture be reduced to one-fifth of an inch, 
would bring the wave-lengths of all colours into one perfect 
focus, but which, being very long, weuld necessitate prolonged 
exposures ; at the same time this could be met by the use of the 
modern rapid gelatine plate. 


Victoria (Philosophical) Institute, May 2.—A paper upon 
philosopby as advocated by Mr, Herbert Spencer was read by 
the Rey, W. Gronnd. The aim of the paper was to show that 
the philosophy in question is hopelessly i}logical, the “analysis ” 
in direct contradiction to the ‘‘ synthe-is.” 


GOTTINGEN 

Royal Society of Sciences, January 8.—On a proposition 
of the maintenance of the algebraic relation between the integrals 
of various differential equations and their differential quotients, 
by Herr Kénigsberger.—Report on the polyclinic for ear diseases, 
by Dr. Biirkner.—On the motion of an electric particle in a 
homogeneous magnetic field and the negative electric glow, by 
Herr Riecke.—On the quantity of electricity furnished by an 
influence-machine of the second kind and its relation te mois- 
tnre, by the same.—Measurement of tbe force exerted by earth. 
magnetism on a linear current conductor capable of rotation, by 
the same. 

February 5.—Influence of heat on the optical properties of 
boracite, by Herr Klein.—On electrical shadows (third paper), 
by Herr Holtz.—New representation of spherical functions and 
related functions by determinauts, by Herr Henn. —Kemarks on 
a memoir, by Herr Warburg, on some actions of magnetic 
coercive force, by Herr Fromme.—Observations in the magnetic 
observatory, by Herr Schering. 

March §.—On the irreducibility of differential equations, by 
Herr Konigsberger.—Contributions to a knowledge of the 
optical properties of analcim, by Herr Ben Saade. 


Paris 


Academy of Sciences, April 25.—M,. Wurtz in the chair,— 
The following papers were read:—On a question of ancient 
metrology ; origin of the English mile, by M. Faye. He 
inquires into the error (long current) of supposing the mile 
equivalent in length to a terrestrial arc of ove minute. The 
mile has been probably deduced from Ptolemy’s measure, 
and the error of one-sixth seems to arise from the English 
geograpbers baviug supposed that Ptolemy used the Greek foot, 
which Eratosthenes used 400 years before, whereas he used the 
Phileterian foot, which is about 0-36m., the earlier one being 
o°27m, Eratosthenes counted 7oo stadia to a degree; Ptolemy 
only about 500,—Examination of materials from the vitrified 
forts of Craig Phadrick, near Inverness (Scotland), and Hart- 
mannswillerkoff (Upper Alsace), by M. Danbrée, Like the 
forts in France, that at Craig Phadrick must have undergone 
heat intense enough for the mica to entirely disappear and the 
felspar to be in great part fused. The mineral, produced at 
cost of the mica and felspar present evident similarities. The 
Alsace fort seems to have been composed of brown porphyry, but 
the crystalline products of Heat are similar to those in the otber 
case. The ingenious method of heating was probably transported, 
not invented independently in different countries. The pheno- 
mena elucidate metamorpbism.—Meteorite which fell at Louans 
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(Indre-et-Loire) on January 25, 1845, aud the fall of which was 
not published, by M. Daubrée.—Researches on piperidine, by 
M. lMofmann,—Nodule of chromite in the interior of the meteoric 
iron of Cohahuila (Mexico), by Prof. Lawrence Smith, He 
obtained, on analysis, oxide of chromium 62°61, ferrous oxide 
33'82. While chromite has long been known in association 
with meteoric stones, the form of its occnrrence here is new. 
The meteorite contained distinct nodules of two cbromiferous 
minerals.—Observations on phenomena of absorption in lower 
vegetable organisms, by M. Syrodot. Studying Batrachosper- 
mez, he has found the organs of absorpticn to present parallel 
phases to those better known in the higher groups.—M. Sire 
presented an instrument for demonstrating Foucault’s law of the 
apparent deviation of the pendulum’s plane of oscillation. The 
apparatus may be used in any latitude.—General theory of trans- 
missions by metallic cables; practical rules, by M. Leauté. 
The author determines, ézter alia, the coefficient of working 
( fonctionnement) in telodyuamic transmissions, a coefficient which 
fixes the manner in which a cable behaves under a variation in the 
force exerted. The idea of equivalence of two transmissions as 
to working is thus reached. The limits of transmission of force 
by cables are investigated.—On the essence of licari kanali, or 
essence of female rosewood, by M. Morin. The composition of 
this essence from French Guyana appears to be identical with 
that of Borneo camphor.—On the winter-egg of phylloxera, by 
M. Mayet. About Montpellier the batching of the egg has 
occurred during the whole month of April, and even in 
the end of March. — Results obtained in pbylloxerised 
vines by a mixed treatment witb sulphide of carbon and 
sulpbocarhonate of potassinm, by M. Laugier.—M. Faye, 
presenting the first volume of aAxwales de Ll’ Observatoire de 
Toulouse, edited by M,. Baillaud, said it marked a new era 
in the history of the provincial observatories, great activity 
b.ing indicated. The researches of M. Tisserand (predecessor 
of M. Baillaud) on Saturn’s satellites are given. M. Perrotin 
works out the theory of Vesta; while the zodiacal lizht, the 
eclipses of Jupiter’s satellites, Saturn’s rings, &c., are also studied. 
—On a class of linear differential equations with doubly periodic 
coefficients, hy M. Appell.—Normal production of three systems 
of fringes of rectilineal rays, by M. Croullebois.—Causes of 
disturbance of telephonic transmissions, by M. Gaiffe. Two 
rods from the same piece of steel (capable of being strongly 
polarised without being tempered) were placed in a tele- 
pbone circuit, one of them being first magnetised as much as 
possible. Striking them similarly produced strong currents from 
the magnetised rod, but very little current from the other.—On 
the renal origin of nefrogymase, by MM. Bechamp and Baltus. 
—On the absorption of mineral waters by the cutaneous surface, 
by M, Champouillon. The absorption of iron and manganese 
from the waters of Luxeuil was proved in examination of the 
urine, It is only after a period of mineral saturation that the 
minerals appear in the urine.—Remarks on the anatomy of 
pyrosoma, by M. Joliet. 
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THE LEPIDOPTERA OF SIVITZERLAND 


Die Lepidopleren der Schweiz. Non Prof. Dr. Heinrich 
Frey. 8vo. Pp. xxvi. and 454. (Leipzig: Engelmann, 
1880.) 

a Ee the evening of a busy life I hand over for publica- 

tion a book which, for a generation, has been 

suspended before my mind as an object to be attained, 
When in the summer of 1849, in the sunny days of 
youth, ], an indefatigable traveller, and passionate lover 
of Lepidoptera, for the first time traversed our glorious 
country in an extended sense, the idea of a Lepido- 
pterous Fauna of Switzerland was conceived.” In this 
manner the author (who is Professor of Patholagy in 
the Polytechnic of Ziirich) commences his introductory 
remarks. It may be well to state here that Dr. Frey 
is a Swiss only by adoption (we believe a native of 
Frankfort on the Main); and this will explain why it was 
not until 1849 that any extended journey in Switzerland 
had been made by him. His writings on Swiss Lefv- 
dopiera are familiar to all European students of the 
order. Many of these are monographic on special genera 
or groups, chiefly of the A/rcro-Lepidoptera, and in 1856 
a volume of 430 pages—‘“‘ Die Tineen und Pterophoriden 
cer Schweiz” (a descriptive work)—appeared from his 
pen. To English readers his short, but very suggestive, 
paper on the “ Tineze of the Higher Alps,”’ | ublished in 
the Entomologist’ Annual for 1855, can scarcely be 
forgotten. New, “in the evening of life,” as he terms it, 
he comes before the entomological public with his 
magnum opus. ‘Ve heartily congratulate him there- 
upon, 

It will readily be understood, from the fact of the work 
consisting only of one volume, and including therein @7/ 
the Swiss species, that it is not descriptive, outside the 
very few new species or varieties mentioned init. It isa 
carefully compiled catalogue, but very different from a 
bare dry list of names. To each species is appended 
a certain amount (not complete) of synonymy, indications 
ot the food-plants of the larvee, the time of appearance of 
the imago, and, what is most useful, a carefully analysed 
list of localities, with special regard to altitude, the latter 
being of great importance and value in treating of a 
fauna such as that of Switzerland. More than this, there 
are copious notes on the numerous varieties into which 
many species run, not only as concerns influences that 
locality may exercise in the country itself, but also in 
connection with the forms of the same species occurring 
in other parts of Europe. 

Our author is strongly conservative in some of his 
views. He hesitates at species-splitting, unless there 
appear to be the strongest reasons for such a course. 
He almost snubs the innovations in Staudinger and 
Wocke’s last European Catalogue (adopting however 
the sequence) by not accepting their changed nomen- 
clature for the most part, but(for the sake of convenience 
and identification) placing the ‘ restored” names between 
brackets. 

We cannot presume to give an analysis of individual 
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This is everywhere carefully worked out, and more espe- 
cially in the butterilies. 2508 species are recognised as 
Swiss, viz., 171 Rhopatocera (or buttertlies), 61 Sphingide, 
170 Lombycide, 439 Noctuidae, 375 Geomelride, 191 
Pyralide and Crambidae, 334 Tertricide, 727 Tincina, 
35 Plerophoride, and 5 -llucite. If varieties (by some 
considered species) be ad-led, the total is raised to 2829, 
the butterflies alone claiming 65 of these forms. In the 
higher groups the author has derived very great assistance 
from previous writers, or from the somewhat numerous 
collectors. But when we come to the 77netua, near the 
end of the work, all this is changed ; whole pages, includ- 
ing many species on each, giving only one or two localities 
for each species, and “TFrey’’ as the sole observer, a 
striking proof of the neglect undcr which those minute 
but intensely interesting forms suffer, 

Switzerland attracts touri ts froma all parts of the 
world; many of thesc are entomologists who derive 
vastly increascd pleasure and much profit by collecting 
insects; many of them publish accounts of t! e results of 
their excursions. We think the author might have 
added to his local informat'on by consulting more of the 
scattered I'sts published by fire mer, ind hore espe- 
cially mony such that have of l'te a speared in English 
journals. 

Very intere-t'ng are t!e copious troductory ch erva- 
tians on the physical features of the country. .\ table 
gives thermometrical obser \ inns for twenty-six stations, 
showing a mean temperature ringing from + 12°58 Cen- 
tigrade at Bellinzona (729 feet) to —o'19 at the Julier Pass 
(7040 feet); of greatest ~ ld from —6°8 it Bellinzona to 
—24°7 at Davos; of greatest heat froin + 3371 at I-ugano 
to +176 at the St. Bernhard Hospice. A copious 
analysis of the vertical range of vegetation, especially 
of certain Irees, “s given in connection with Lefzdo- 
ptera. Conifers extend to over 7800 feet (it should be 
remembered that Paris feet are always intended; thus in 
English the heights would be seem/ngly greater) in the 
Southern Alps. .\t the Albula Pass (7120 fcet) 152 
species of Lepidopiera were noticed by the author, 44 of 
which were butterflies. About 8500 feet must be con- 


_ sidered the limit for Zefivopleva, excluding occasional 


' occasion to study the insects of high latitudes. 
species and their distribution horizontally or vertically. 


individuals carried higher by the winds. In a lengthened 
analysis the author does not lose sight of the probable 
origin of the Swiss fauna. Whilst showing indications 
of adoption of the glacial theory, he scarcely commits 
hiniself to an opinion, and prefers to give the facts, 
leaving it to others to build theories thereupon. <A 
most instructive chapter is formed by an analysis of the 
following headings :—-(1) species of the high Alps which 
occur unchanged in the high north and in other Euro- 
pean mountain-ranges ; (2) species which, living in the 
high Alps and the north, show but little change; (3) such 
as undergo greater change in the north and in other 
mountain-ranges outside Switzerland ; (4) those that occur 
only in the Alps and in the Arctic Zone; (5) darker 
coloration in Alpine regions ; (6) species introduced from 
the south. The introduction ends with five pages of about 
470 Swiss localities, in double columns, with the altitudes. 

The whole of this introductory portion cannot but prove 
fascinating to all who have visited the Alps, or have had 
The time 
is fast approaching when multitudes of our countrymen 
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will be readme themselves over the ete and breadth, 
or the height and depth, of Switzerland. Many of these 
will be naturalists more or less acquainted with the Alpine 
insect fauna. To those who have already made its inti- 
mate acquaintance and are competent to distinguish the 
majority of the species in the field, this work will prove 
invaluable for consultation on the spot; to those who 
leave the determination of their materials until arriving 
home it will add interest to a not otherwise always enjoy- 
able occupation: 

In these latter remarks we have endeavoured to make 
it attractive to the numerous naturalists who are more or 
less amateurs. But its claims for careful study by those 
who are working at geographical] distribution as a special 
branch of science, and at the philosophical speculations 
that such studies give rise to, are indisputable, and cannot 
be neglected. R. MCLACHLAN 


WORKS OF JAMES MACCULLAGH 
The Collected Works of James MacCullagh. Edited by 
Professors Jellett and Haughton. Dublin University 
Press Series. (Dublin: Hodges, Figgis, and Co.; 

London: Longmans, Green, and Co., 1880.) 

HE admirable practice of building a monument to 
departed men of science from the original works 
they have left behind them is steadily gaining ground, 
and is now indeed almost the rule. 


and Clifford have been comparatively recently published ; 
those of Maxwell are being edited. 

When the papers republished have been written many 
years the judgment of editors must be severely exercised ; 


the temptation to point out the relation of the work of the | 


origina] author to subsequent discovery is great, but the 
difficulty of deciding how much to add is greater. The 
late Prof. Maxwell in his edition of Cavendish added 
much of his own, thereby increasing manyfold the value 
and interest of the book, and at the same time more 
clearly exhibiting the penetration and genius of Caven- 
dish. In the volume before us little of annotation and 
nothing of criticism is added, the work is left to speak for 
itself. 

Nearly two-thirds of the book is occupied by the first 
part, containing the papers on Physical Optics. These 
are twenty-three in number. The first four deal with the 
geometrical treatment of Fresnel’s theory of biaxal 
crystils. Unfortunately MacCullagh failed to perceive, 
or at least to point out clearly, the remarkable experiment 
of conical refraction, so soon after predicted by Hamilton 
and verified experimentally by Lloyd. 

The method of the sixth paper, on the ““Laws of Re- 
flection from Metals,’ is characteristic, as we find a 
somewhat similar treatment of the theory of transmission 
of light in quartz and to some extent in the dynamical 
theory of donb'e refraction. There is no pretence to a 
firm foundition on mechanical principles. A formula is 
assu ned, the physical meaning of which is not apparent, 
and the deductions from that formula are interpreted. 
Fre vel’s formule tor the intensities of the reflected and re- 
fracied rvys in the cuse of an ordinary transparent medium 
are taken as s starting point. It is further assumed with- 
out attempt it p’ ysical interpretation that the velocity of 


The collected works : 
of Green, Rankine, Wheatstone, Cavendish, Graham, | 


propagation of waves in a metal is #z(cos x + V—isin x) 
The real value of the method may perhaps be best shown 
by trying to interpret this apparently unmeaning assump- 
tion. Passing over the difficulties in Fresnel’s method of 
interpreting /=T as extended by MacCullagh, we have 
on the assumption of the paper— 
€= Asinz {r —#n (cosy + /—1 sin x} 

or which is equivalent— 


!— sin x) —mt} 


! 


¢ = Asinx {x (cos x — nN 
/tasinye-+ —1sin + 


x sin 2 {a cos x — me} 


= Alcos 6 Sin sin xz} 


= Ae *SX sin ata cos x — mi}. 


The physical meaning of this equation is obvious, it 
clearly means absorption in the metallic medium, Mac- 
Cullag’’s theory of metallic reflection would bear the same 
relation to a theory resting upon the fact of absorption in 
the metal that Fresnel’s theory of total internal reflection 
does to Green’s. 

In the seventh paper, ‘‘On the Laws of the Double 
Refraction of Quartz,” we find the same method of treat- 
ment. Without any reason of a mechanical nature two 
equations of motion are assumed, viz. :— 


ge A at ea 
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and the integrals of these are shown to express experi- 
mental facts. Subsequently Maxwell has obtained for 
magnetic rotatory polarisation the ear 
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It is interesting to remark that each system is strictly 
appropriate to the case to which it is applied. MacCul- 
lagh’s equations do not apply to magnetic rotation of the 
plane of polarisation, for there the direction of rotation is 
reversed if the ray be reversed. On the other hand 
Maxwell’s equations are not to be applied to a solution of 
sugar or to quartz. The distinction has been overlooked 
by Verdet, who treats both sets of equations as appropriate 
empirical formule for magnetic rotation ; it is perhaps not 
surprising that Maxwell’s fitted those facts the best. 
MacCullagh’s fame as a physical optician rests mainly 
upon the well-known paper entitled “‘ An Essay towards 
a Dynamical Theory of Crystalline Reflexion and Re- 
fraction.” This is the fourteenth paper of the series, Its 
position, in relation to the theories of Green and Cauchy, 
has been very ably examined hy Prof. Stokes (British 
Association Report, 1862). But the appearance of Max- 
well's theory of the transmission of light leaves room for 
a reconsideration of Stokes’s criticism. The real point of 
MacCullagh’s position may be shoftly stated. In order 
to obtain his differential equations he must ascertain the 
form of the function V which expresses the work done in 
causing a given deformation of the medium which 
transmits radiation. His reasoning is obscure, but it 
virtually amounts to this. Let €n¢ be the displacement 
at the point xyz of the medium, and suppose a plane 
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wave propagated through it. If under these particular 
circumstances the quantities— 
Gi ain GE SF 
dy “dz? ade ax? ax 


_dé 


ay 


are given at each point, these three quantities are in general , 
sufficient to define the direction of the normal to the wave , 


front and the direction of disturbance. Hence—and here is 
the fallacy—the genera/ expression for V must be a function 
of these three quantities. MacCullagh was probably 
unaware that these three quantities simply defined the 
angles through which the element about the point ry 
was rotated by the displacement. That his expression 
for the function [7 not only rests on wrong reasoning but 
is actually wrong, for the case in question, where V is 
supposed to depend upon ¢he change of fornt of the 
elementary parallelepiped, is easily seen. Suppose the 
deformation to be irrotational: through a given space on 
MacCullagh’s theory V vanishes: but we know it may be 
anything we please. Again, suppose the medium within 
a given space to be simply turned through a given angle 
without change of shape : MacCullagh gives a finite value 
to V: but we know that in this case V is zero. It is a 
pity that MacCullach did not keep to the method of his 
papers on metallic reflection and on transmission in 
quartz, and simply say, without admitting that ” depends 
on the change of form of the elementary parallelepiped, 
“let us assume that 1 is a quadratic function of 

ae 

a 
certain amount of analytical similarity with Maxwell’s 
theory of electromagnetic propagation of light, though 
giving not the slightest adumbration of the physical basis 
of that theory, the facts which it covers being almost 
unknown when MacCullagh wrote. MacCullagh’s expres- 
sion for 7 as a theory regarding the ether as an elastic 
solid is misleading, but we are certainly not compelled 
to be so materialistic. To the student of physical optics 
we should say, first read Green, then read and criticise 
MacCullagh and Cauchy, and finally read Maxwell, not 
once or twice only, but until you understand him. 


ay &e.” His theory would then have had a 


OUR BOOK SHELF 


On the Structure and Affinities of the Genus Monticuli- 
pora and its Sub-genera. By H. Alleyne Nicholson, 
M.D., D.Sc., &c., Professor of Natural History in the 
University of St. Andrews. Pp. 240, and vi. Plates. 
(Edinburgh and London: Blackwood and Sons, 1881.) 


THIS is a most elaborate work, on one of the most puzzling 
groups of palzcozoic fossils, by the accomplished and indus- 
trious Professor of Natural Historyat St. Andrews. He gives 
the general history and literature of the genus, describes 
the morphology, dealing carefully with the dimorphism of 


to Prof. Nicholson for his work, Like most palzontolo- 
gists, he has sutfercd from the fact that his predecessors 
have described genera and species from very imperfect 
specimens. This is the curse of modern palzontology, 
and a clean sweep shonld be made of every classification 
which is not clear and detinite, and which was founded 
on bad specimens. The difficulty of the subject taken up 
by the author may be appreciated by noticing the 
synonymy of the species ; and it is interesting to notice 
how recent investigations by Busk, Waters, and Moseley 
are influencing the palzontology of very remote ages. 
The author states that in A/onticudifora there are no 
septa, and the walls are imperforate, whilst in He¢eropora 
the walls are traversed by a very remarkable and excep- 
tionally developed canal system ; hence he separates the 
groups, but states—“ In the face of the above distinctions 
1 feel compelled to believe, in the meanwhile, that there 
is no real relationship at all between AHetervefora and 
Monticulipora.’ “On the other hand there are strong 
resemblances between J/onficulipora and its allies and 
various undoubted corals—principaily perhaps the fe/fo- 


poride” “Jam at present disposed to regard the J/onti- 
culihoride as ancient groups of the A /cyonuariu.” 
LEB hale 1D). 


The Evolutionist at Large. ‘Wy Grant .\llen. 
Chatto and Windus, 1881.) 


WIDER and wider grows the field over which news- 
papers and magazines exert their distributive influence. 
Verily, they sow beside all waters, and great is the 
variety of the seed. Their readers find a royal road to 
learning the contents of books which they are too hurried 
to read in full, in short essays which collect the essence, 
omit the difficulties, and state the conclusions of the 
writers in the clearest and most unqualitied terms. It is 
satisfactory to find that an effort is made to supply modera 
science to such readers from competent pens. 

Mr, Grant Allen has collected into this engaging little 
volume a series of well-judged attempts to ;ertorm this 
which have appeared in the S#. James's Gasette, and no 
reader who would consult that class of publication for 
scientific ideas could help being intcrested and, we should 
hope, led on to further inquiries by it. Mr, Allen describes 
himself fairly when he says (p. 109), ‘‘1am not a butterfly- 
hunter myself. I have not the heart to drive pins through 
the pretty creatures’ downy bodies, or to stitle them with 
reeking chemicals; though I recognise the necessity for 
a hardened class who will perform that useful office on 
behalf of science and society, just as I recognise the 
necessity for slaughtermen and knackers. But I prefer. 
personally, to lie on the ground at my ease and learn as 
much about the insect nature as 1 can discover from 
simple inspection of the living subject as it flits airily from 
bunch to bunch of bright-coloured flowers.” And any one 
who sympathises with such feelings will delight in the 
company of “ The Evolutionist at Large.”’ 

Nearly all the fresh lights which bave been thrown upon 


(London : 


"the relations of the natural world by the teachings of 


the corallum, treats of the development of the forms, and | 


compares them with Heteropora amongst the Bryozoa,. 
Then the affinities of Chaetetes and Stenopora are con- 
sidered, and those of the Helioporidz also. A chapter is 
devoted to the sub-divisions of the genus and to the con- 
sideration of the propriety of separating from it Fistuli- 
pora, Coustellaria, and Dekayia. Finally five chapters 
are occupied by the consideration of as many sub-genera. 
Yet the author modestly says that it is not a monograph 
of the Monticuliporide ! The book is particularly valuable 
on account of the mass of careful description it contains, 
and the plates and cuts are excellent, and everybody who 
has tried to make out these tubular fossils will be grateful 


Darwin and Herbert Spencer are here condensed and 
exhibited in the most simple gossipping style ; while it is 
hardly necessary to say that the most puzzling questions 
that remain unanswered will suggest themselves on many 
a page of such an author’s book. His disqnisitions on the 
extent of animal feeling (p. 50), upon the origin of two 
eyes and the cross-connection of them and other organs 
with the brain (p. 102\, are very interesting. But the 
most striking question which time after time turns up, as 
we might expect in such a book by Mr. Grant Allen, is 
the origin of our zesthetic sense : and since the sense of 
beauty is little else than a feeling of harmony with and 
admiration for the forms, colours, and adornments of 
flowers and animals; and as these are all the result of 
their selection by animals in choosing their haunts and 
their mates, we are landed at the rather humiliating con- 
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clusion that a sense of the beautiful and an admiration 
for the forms and colours of nature is only a strongly 
developed instinct inherited from the lower animals! An 
uneasy feeling is raised not only that the rebuke adminis- 
tered to “man, the most conceited creature,” by the flea in 
Gay’s fable is well deserved, but that the description there 
given of the views taken by other members of creation 
are far more probable and even reasonable than ever their 
author thought. 

It would very much help the less scientific public to 
accept the doctrine of development if by it any imaginable 
explanation of the part an insect takes in its own meta- 
morphosis, or its feelings of personal identity through the 
states of grub, chrysalis, and butterfly, could be suggested ; 
bnt an attempt explaining so little as chapter xv. must 
only make the incredulous close the book more sceptical 
still. W. O. 


an Elementary Course of Practical Physics. By A.M. 
Worthington, M.A., F.R.A\S, Assistant Master at 
Clifton College. 51 pp. (London: Rivingtons, 1881.) 


‘THIS extremely useful and carefully prepared little book 
is intended to form the basis of the practical teaching of 
physics for schoolboys. It describes the way of per- 
forming fifty-eight experiments in elementary physical 
measurements. It appears therefore to have exactly 
struck the right line between the Scylla and the Charybdis 
of practical physics, in which a middle course between 
“merely qualitative work only leading to play” and 
“measurements by costly instruments requiring on an 
average two hours for each experiment,” appears to be 
difficult to steer. Mr. Worthington, whose experience in 
teaching of this kind is considerable, has embodied the 
results of his labours in the present compendions little 
volume, and were the course he has sketched out adopted 
in all our public schools the gain to physical science 
would be great. There can be no doubt that one great 
drawback to the progress of students in physical labora- 
tories even at the Universities is the want of acquaintance 
with the common instruments and with the principles of 
exact measurement. Mr. Worthington’s course cannot 
fail to give this, and to teach moreover something of 
manipulation, exact observation, and of use of algebra 
and geometry as applied to real quantities. The acquiring 
of intelligent and orderly methods of recording observa- 
tions is facilitated wherever possible by providing a blank 
schedule or form wherein to enter the various observations 
and their several corrections, and for comparison between 
the observed and computed results. The course com- 
prises experiments in elementary mechanical measure- 
ments, centre of gravity, specific gravity, elasticity of 
cords, law of pendulum, &c., and also includes experi- 
ments upon the law of Boyle and upon the laws of 
expansion by heat and of specific heat. We trnst it will 
not be long before Mr. Worthington adds a course of 
practical experiments in other branches of physics to the 
present series. He deserves the thanks of all who have 
to teach physics in the laboratory to beginners in mani- 
pulation. 
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as short as possible, The pressure on his space is so great 
that it is timpossible otherwise to ensure the appearance even 
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Hot Ice 


As my name has been mentioned in NaTuReE in connection 
with Dr. Carnelley’s experiments on hot ice it may possibly be 
convenient if I describe the experiments in which I have failed 


to raise the temperature of ice and camphor above their fusing- 
points when they are heated 77 vacuo, ; 
On December 16, I was present at the meeting of the Chemical 
Society, when Dr, Carnelley showed his experiments with ice, 
camphor, and mercuric chloride. At the time they did not 
appear conclu-ive to me, for it seemed (although in this I am 
possibly mistaken) that the thermometer bulbs were too close to 
the sides of the containing tues, and that they consequently did 
not indicate the temperatures of the solids. : 
A few days afterwards I tried an experiment with camphor iu 
an apparatus so arranged that the thermometer was held rigidly 
in the axis of a glass tube with the hulb in the middle of a block 
of camphor which had been previously melted in the tube. The 
apparatus was exhausted by a water air-pump, and the tube con- 
taining the camphor heated, No fusion took place, and the 
camphor volatilised rapidly ; but the thermometer did not indi- 
cate a temperature as high as 157°C. The exact temperature 
could not be ascertained, for a part of the thermometer ctem was 
hidden by the caoutchone which connected it to the tube. The 


fusing point of the camphor being 176°, it is certain that the 
temperature was far below this, although the glass tube was 
softened and there were indications of decomposition of the 
camphor vapour by contact with the hot glass. 

Air was afterwards admitted, the camphor fused down, and 
the air exhausted until the liquid just solidified. Heat was then 
rapidly applied, but the temperature remained between 17072 
and 172° until a portion of the thermometer bulb was exposed, 
when the temperature began to rise. Dr. Carnelley has since 
informed me that he has obtained precisely similar results with 
camphor, ; oe. 

On December 30 an experiment was tried with ice in an 
apparatus bearing a remarkable resemblance to one recently 
described by Prof. Lothar Meyer (Ber, Deut. Chent. Ges, xiv. 
718, April ir), The tube A is surmounted by a narrower tube, 
in which the thermometer stem was fixed by a piece of caout- 
chouc tube, the joint being surrounded by a tube containing 
mercury. To the side of Aa tubeabout half an inch in diameter, 
connected with a copper flask of half a litre capacity, is joined, 
a branch from this wide tube leading toa Sprengel pump. The 
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tube A is narrowed in the middle, and its lower extremity ter- 
minates in a narrow tube about 33 inches long, and dipping into 
a cylinder of mercury, Some boiled water was introduced into 
A before the thermometer was attached, and a small quantity cf 
water was placed in the copper flask, The air was then removed 
by the Sprengel, the exhaustion being facilitated by heating the 
copper flask, The water in the glass tube was also heated, in 
order to expel the dissolved air. When the exhaustion had been 
completed, the cylinder of mercnry was raised until the mercury 
in the tube stood at the narrow part of a, and the cylinder sur- 
rounding the tube was filled with a freezing mixture of ice and 
salt, the copper flask being also placed in a similar mixture. 
When the water in the glass tube was sulidified, the freezing 
mixture was removed from the cylinder, the lalter lowered, and 
the column of mercury was depressed by lowering the cylinder 
of mercury until the column stood at the bottom of A, 

A small gas flame was employed to warm the part of the tube 
containing the ice; some of the ice at the lower part of the 
solid plug melted and ran down to the surface of the mercury ; 
the upper portion of the ice could not be fu ed in consequence of 
the diminished pres:ure on its:urface. When the ice was com- 
pletely detached from the glass tube a fresh quantity of freezing 
mixture was placed in the cylinder surrounding the lower part of A. 

The air of the room was at 15° C,, and the thermometer in the 
ice indicated — $°, The tuhe A was now heated by a Bunsen 
burner, and the temperature shown by the therinometer was 
— 6°5. <A jet of :team froma test-tube with cork and narrow 
tube was directed against the side of a until the ice became very 
thin on one side of the thermometer bulb; the temperature was 
now - 1. The freezing mixture surrounding the copper flask 
was nearly exhausted ; it was therefore replaced by fresh ice and 
salt, and the steam once more directed against the tube. The 
thermometer now read — 5°°2. Whena small part of the ther- 
mometer bulb was free from ice the jet of steam was stopped, and 
a new freezing mixture placed round the flask, the thermometer 
indicating - 6°°7, When about one-third «f the bulb was 
exposed the tube was heated bya Bunsen flame and the tem- 
perature rose to + 4°, and on allowing the tube to cool it fell to 
-— 5. Finally, when only a very narrow strip of ice remained 
attached to one side of the bulb, the tube w.s strongly heated, 
and the temperature rose to + 12°, but on cocling it sank to 
= 2s 

The experiment was repeated «n January 6, a jacket being 
placed round the tube so that the heating by steam was more 
regular than before. Qn first separating the ice from the ern- 
taining tube the thermometer indicated — $°. On heating with 
a Bunsen it rose to — 6°, When the tube was cold the tem- 
perature was — 14°. After passing a current of steam round 
the tube for half an hour the temperature was — 11°, A fresh 
freezing mixture was now used, and the steam again turned on; 
after twenty minutes a small portion of the thermometer bulb 
became exposed, and two minutes later the temyerature was 
— 9. A fresh freezing mixture was put rourd the flask, and 
when the ontside of the tube was cold, the thermometer showed 
a ten.perature of — 16°, Steam was again turned on for fifteen 
minutes, when the temperature was - 12°. When the bulb 
was half exposed the steam jacket was removed, and the tube 
heated by a Dunsen ; the temperature then ro:e to - 15. On 
allowing it to cool it fell again to ~ 12°, When about three- 
quarters of the bulb was free from ice the tube was again heated 
hy the gas flame, and the temperature rose to + 29°. The ice 
then fell off, and although the heating was discontirued the 
therniometer rose rapidly to 70°, 

These experiments, as far as they go, are therefore in accord- 
ance with thore of Mr, Hannay and Prof. Lothar Meyer, there 
being no considerable rise of temperature until either the con- 
den ation of the aqueous vapcur was too slow and the vacuum 
thus deteriorated, or the thermometer bulb was partly uncovered, 
ec so exposed to direct radiation from the walls of the outside 
tube. 

Two experiments were tried with mercuric chloride, but the 
results were not satisfactory, in consequence of the high melting 
point of the solid. The temperature seemed to be above the 
fusing point, but it was found that the mercury in the thermo- 
meter stem had separated. HERBERT McLroD 

Cooper’s Hill, May 3 


Sound of the Aurora 


UNDER the above heading Mr. Ogle, in last week’s NATURE 
(vol, xxiv. p. 5), gives an extract frcm the Visitors’ Book at the 
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«Eggischorn Iotel describing certain electrical effects which were 
experienced by Mr. and Mrs, Spence Watson, Mr. Sowerby, and 
myself on July ro, 1863. 1 would add one or two facts with 
regard to our position and experiences. We reached the top of 
the Jungfrau Joch at 10.5 a.m., and were met by a violent hail- 
storm, which came rclling up from the northern -ide of the Col, 
We at once started to return, ‘and had been walking for two 
hours down the centre of the Alet-ch glacier when the electrical 
effects began to be felt ; we reached the Merjekn See at 3.15, 
so that at the time of the occurrence we had reached the lower 
part of the #2 which is farthest from surrounding mountain 
toys, where the glacier is widest. We were enveloped in cloud, 
above which there were no doubt other cl uds charged with 
electricity, and as they approached we were gradually heing 
charged more and mere strongly by induction from the lower 
clond, and when the di-charges or thunder ccurred we were 
suddenly relieved by an electric sheck. Alind af drash dts 
charge of gradually increa ing inten-ity went on fir some minu‘es, 
followed by a sudden shock, and this process of tringing us up 
to the right state of excitement, to he relieved ly asudden shock, 
Was repeated over and cyer again several times. 

The hi.sing sounds were first heird in the alpenstocks, and 
gradually increased in loudne:s up to the sudden discharge. 
Vhere were clear indications that as c ndensers of electricity we 
were not all of the same capacity. We were roped together in 
threes: in one sct of three IT was in the middle, wich a ynide in 
front and Mr, Sowerby behind. Whil.t the charging was going 
on I felt the pricking ensation at the waist on the side 
where the cord was Inctted, shi wing that those who were more 
influenced by electrical inductiin were charging the others 
through the r pe which acted as a ccnductor. Jucging by his 
actions, cur guide (a yi ung and ac ive nan) wa~ str ngly influ- 
enced by the charge, whit Mr. Sowerby, the nyst staid and 
venerable cf the yarty, was certainly infuenced the lea-t. In 
the othcr :et of three the elderly J. M. Caret of Chamouni was 
least affected, whereas Mr, Wats n, who was n t the younve-t of 
the party, was the most 1o erfully ¢flected. These fact point 
toa dircet reli tion between the tumpe'ame t of the individual 
and his cajacity for Leing exciled che rically r his inductive 
capacity, 

T shonld add that Mr. Vecle has hed sin ilar cxperiences, but 
apparently to a less extent, in h’s walks in the Pyrenees. 

W. Gryiis ADAMS 

Wheatstone Lat oratcry, Kings College, May 9 


Paleolithic Man 

In ny cemmunication to NatTuRF, v |. xxiii, p. 604, I chietly 
restrcted my notes to the higher gravels cnthe n rth side £ the 
Thames in and near London, With your | ern ission I will now 
briefly refer to some of the imjlcu.entiferous gravels south of 
London, e pecially in Kent. 

The best known of these ve tu be en between the Keculvers 
and Herne Vay, where a thin stratuar es iv plementifer us gravel 
caps the cliffs. Sin.ilar but deeper gravels, also bearing imple- 
ments, occurs elsewhere inland, as at and near Chislet, At 
Canterbury a great number of iniplement. bave been fiund, and 
to thcse gravels and im, lements I would now direct attention, 
As a rwe the Reculver instruments are sharp, unstained, ond 
unabraded (such as have been rolled in the ea of course ex- 
cepted); the Canterbury examples were the gravel is deep are 
found at varions depths, from 9 feet to 20 feet. 

Now there are two distinct classes of implements fourd in the 
Canterbury pits, the levels being, according to Pr. Evans, akout 
8o feet or 1co feet ahove the river: inonecla s the specimens are 
well made and almost as sharp and unstained as when first 
turned from the maker’s hands, in the other the implen ents are 
much more rudely made, deeply stained all over of a dark ochreous 
brown colour, and abraded in a high degree. Thee latter 
implements come from distinct strata or deposits of ochreous 
brown rolled stones that appear to have been brought from a 
long distance. In my own collection of twenty-nine examples 
from Canterl ury one half are sharp and bright, the other half 
greatly rolled and deep brown in colour, To my mind these 
two classes of instruments represent two totally distirct periods 
in the Paleolithic age immensely removed in time frcm each 
other, the abraded examples being the aldest, A point of 
importance to be ob:erved in the deeply ochreous implements is 
that many of them were slightly splintered or hroken when they 
were deposited in the Canterbury drift; now these broken and 
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splintered parts are brizht, lustrous, and non-ochreous, exactly 
resembling in the fractured parts the bright and unabraded 
inplements. This fact appears to me to demoastrate that the 
abraded ochreous implements acquired their ochteous crust else- 
where, and were objects of great antiquity when the Canterbury 
gravels were laiddown. I have one of these deep-brown greatly- 
rolled flint implement; that was found amongot chert in the famous 
pit at Broom, near Exeter: the deep ochreous colour was not 
derived from chert gravel. From whence have these generally 
missive, abraded, ochreous implements been derived, and how 
laid down in distinct depo its ? 

As an instance of very high implementiferous gravels, the same 
distance south of London as the Ware gravels are north, the 
ancient gravels on the escarpment of the hills north of Sevenoaks 
ani Ightham may be cited. Some of these heights exceed by 
“209 feet the heights of the Ilertford and Ware positions, 

Dr. John Evans, in his admirable book on the ‘‘ Ancient 
Stone Implements of Great Britain,” pp. 531-532, records the 
important discovery (on the surface) of ochreous and abraded 
inplemen's at great heights near Currie Wood, a few miles 
ssuth of St, Mary’s Cray, Kent, at 300 feet above the valley of 
the Darent, and 500 feet above the sea. Dr, Evans also says 

(i. 531), ‘{It is, however, necessary that further discoveries 
should be made in this district before it will be safe to speculate 
o. the origin of these gravels and their relation to the superficial 
configuration of the neiyhbourhood.” My friend, Mr, Benjamin 
Harrison of Ightham, has during the last year instituted a 
rizorous search over the high level gravels south of this district. 
A tributary of the Medway rises at Ightham, near Seven aks ; 
the level of the present stream near the village is 254 feet, and 
au outlying bed of old river-gravel is found at 330 feet, and 
another bed up the stream at an altitude of from 380 feet to 
400 feet, In these high-level Wealden gravels Mr, Harrison 
has recently found paleohthic implemeats 7 eveat numbers, 
generally massive, ochreous, and abraded. At 312 feet he has 
found them zz sz, and on the surface as high as 335 feet. 
More recently Mr, Benjamin Harrison has examined the old 
river gravel at Dunk’s Green (two miles and a half south of 
Ightham), and here at a level of 200 feet has proved the beds to 
he implementiferous. For these facts and heizhts I am in- 
debted to Mr. Ilarrison, who has given me his permission for 
their publication, 

In these two letters I have chiefly confined myself to state- 
ments of dry facts, purposely abstaining from any comments on 
the meaning of the heights, &c., referred to. 

WortHINGTON G, SMITH 

125, Grosvenor Road, Ilizhbury, N. 


Naval Cadet Examinations 


1 wIsH to bring to your notice the injudicions severity to 
which our competitive examinations have of late attained, re- 
gardless, a3 it appears to me, of the possible injury they may 
inflict on the health of those who are force] to strain every 
pewer, both physical and mental, in the strazgle, 

The most recent example of the kind is, I believe, the New 
Standard for Naval Cadetships, which requires boys from 
between the ages of twelve and thirteen and a half to pass a 
coinpetitive examination in Latin, French (both translating and 
speaking), arithmetic up to decimal fractions, algebra, including 
fractions and simple equations with one unknown quantity, 
geometry up ta first twenty-six propositions of Euclid, English— 
with Scripture history. They are further tempted, if ambitious, 
to take algebra up to quadratic equatioas, and geometry up to 
the end of the first book of Enclid. 

Now when the ohject to b: obtained is no less than a career 
for life, one cau imagine what a force of pressure—from the 
parent anxious to provide for his son, from the schoolmaster’s 
p-ide in his pupil, and from the boy’s own ambition—is brought 
to bear to urge nature to the utmost ia the trial. 

The casualties—for we are entitled to use the expression —that 
liave already occurred under the system have been sufficiently 
numerous to make any one who will pause to think seriously 
anxious, 

Education is most valuable, but when its attainment is at any 
time carried ont at the expense of health to the pupil it is a 
failure, ‘‘Mens sana in corpore sano” is above everythinz to 
be prized, and he who enters upon life's work possessed of that 
advantage is fittest for its trials. 

1 will quote an extract from the Zexcet, which treats the 


subject fro. a professional point of view and with an admirable 
clearness. It says :— 

‘‘There can be no room to question the extreme peril of 
‘over-work’ to growing children and youths with zsdeveloped 
brains. The excessive use of an imnature organ arrests its 
development by diverting the energy which should be appro- 
priated to its growth, and c msuming it in work, What happens 
to horses which are allowed to run races too early happens to 
boys and girls who are over-worked at school. The competitive 
system as applied to youths has produced a most ruinous eflect 
on the mental constitution which this generation has to hand 
down to the next, and particularly the next-but-one en.uing. 
School-work should b2 purely and exclusively directed to deve- 
lopmeat. ‘*Cramming” the young for examination purposes is 
like compelling an infant in arms t» sit up before the muscles of 
its back are strong exough to support it 11 the upright position, 
or to sustain the weight of its hody on its legs by standing while 
as yet the limbs are unable to bear the burden imposed on them. 
A crooked spine or weak or contorted legs is the inevitable 
penalty of such folly, Another blunder is committed when one 
of the organs of the body—tw wit, the brain—is worked at the 
expense of other parts of the organism, in face of th2 fact that 
the measure of general health is proportioned to the integrity of 
development and the functional activity of the body us a whole 
in the harmony of itscomp nent systems, No one organ can be 
developed at the expense of the rest without a corresp nding 
weakening of the whole. These faults of ‘training’ attain their 
supreme height of folly and short-sightedness when they are 
committed in re‘erence to the youth. destined for the public 
services, ‘They are especially illustrated by the ‘ Regulations 
respecting Naval Cadets’ just issuei, and which will take effect 
in June of the present year. The work of the Civil Service 
Commissioners in respect to these classes of the pussible servants 
of the State is personally and racially @strauctive. Sooner or 
later public opinion must recognise this fact, and then perhaps 
the Government or the Legislature may be moved to interpose— 
nat before, but when it is too late” 

We live in an aze of reactions, when ideas are hastily 
adopted, hurriedly brought into practice, and fanatically adhered 
to. I can only hope that public opinion will recognise the danger 
that the Zavcet so clearly points out, and that the Government 
may interpo.e before it be ‘too late.” 


Flame-Length of Coal-Gas 


I WAVE recently measured the flame-length of a sample of 
coal-gas burninz in air and burning in nitrous oxide (NO). The 
flame-leagth in air was 43ths of an inch and ,',ths in nitrous 
oxide, The relation of 5 to 13 is very close to what my theory 
would suggest, and is a confirmation of my law published in your 
issue of April 7. 

I might add that I have recently noticed the flame of a mixture 
of hydrogen and nitrous oxide burning in air to develop a bright 
white spot about one-third from the top of the flame, and when 
the proportion of nitrous oxide is larger, to extend into a cone 
reaching to the jet. 1 have not examined this flame with a 
spectroscope, but am certain, from the whiteness of the flame, 
that the spectrum would be continuous. Lewis T. WRIGaT 


Water in Australia 


A GENTLEMAN recently returned from Australia believes that 
the arid plain which occupies the centre of that islaud-continent 
might be amply supplied with water and converted into rich 
farm land by a very simple process. He founds his belief upon 
observed facts in the three sciences of botany, physiography, and 
geolozy, thus :— 

t. Gun-trees and the mallee scrub flourish there. The gu n- 
trees grow to a great size and withstand the drought of many 
summers. They must have water; whence do they obtain it? 

2, Rivers which flow towards the centre from the mouatain 
ranges along the cvasts have no apparent outlet into the sea, but 
are lost in the desert. What becomes of them? 

3. The uaderlying rock of the central plain is an almost hori- 
zontal bed of Tertiary Sandstone, 

The conclusion is that the Sandstone is saturated with water 
and forms an immense reservoir from which existing trees draw 
their supplies by deep tap-roots, and that by sinking wells ia the 
desert this water could easily be reached. 

The author of this theory, wishing only to confer a public 
benefit, desires to bring it under the notice of scientific men, 
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that it may be either turned to account or shown to be erroneous. 

If there is even a remote possibility of its truth it would seem 

worth while for one or more of the Colonial Goveraments to 

have borings made in order to test it. Pl vonG 
Birstal Hill, Leicester, May 5 


The Glacial Blocks of Zinal 


May I through your columns express a hope that other qualified 
observers will volunteer to take charge of work such as I propose 
to do this summer as my share? 

This is to mark the position of large blocks of stone on the 
glacier of Zinal, You will, I hope, receive the report of my friend, 
Prof. F, A, Forel, upon periodical variations of glaciers. Therein 
are sketched some of the existing data. I have for years much 
wished to organise a simultaneous action. With a Galton’s 
pocket altazimuth, a pot of paint, and the superb map on the 
scale of sy3u5 of the Swirs Alpiue Club (Sheet If. of the 
Valais du Sud), it will be a pleasant and not a difficult task to 
lay down a few good trianvles, and to paint a letter and indi- 
cation of bearings of stones along and athwart the great glacier, 
with which I am well acquainted. The Swiss Alpine Club has 
erected a hut at Les Mountets, which, at about 9500 feet above 
sea-level, will form a capital base of operations. The pre- 
eminently grand scenery would itself reward the short sojourn 
necessary for our purpose. To secure uniformity of action and 
registration I propose that we should place ourselves in commu- 
nication with M, F. A. Forel. I shall be very glad to hear 
from gentlemen—at this address up to the end of June, and then 
at the f1otel d’Anniviers, Vissoie sur Sierre, Canton Valais, the 
most comfortable quarters in the Val d’Anniviers, about 4000 
feet above sea-leve), three hours’ and a half drive from Sierre 
rallway station. 

I would suggest, as good head-quarters and interes!ing fields 
of observation: (1) the hotel at the Riffelbtrg, with the Gcrner 
and Findelen glaciers ; (2) the hotel at Saas in Grund, with the 
Fée and other large glaciers in the Saas-Thal ; (3) the hotel at 
the Maltmark See, with the Allalin aud Schwartzberg glaciers ; 
and (4) Macagnaga as a southern station. I myself, also, ask 
for personal assistance. MARSHALL HALL 

Villa Chessex, Veytaux-Chillon, Canton Vaud, 

Switzerland, May 3 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AT ALGIERS? 


Il. 


Pe main result of the Algiers Congress has un- 

doubtedly been the acquisition of a considerable 
amount of matter tending to the development of the great 
French colony, while at the same time it has been the 
means of making hundreds of Frenchmen well acquainted 
with the principal features—physical, geographical, and 
political—of a country which they knew previously only 
by name. The general results, as far as universal science 
is concerned, have been slight, but we cannot regard the 
Congress as less than a success. It is as if the French 
bad said to the world of science, ‘‘ Come and see this 
undeveloped country, and help us to apply each and all 
of the sciences to its special requirements, to aid us 
in a more perfect colonisation.’’ The work has been 
nobly initiated by the French. It is probable that not 
less than a hundred millions sterling have been expended 
in the country. The roads and bridges, and telegraph 
and postal systems are perfect. Everywhere you find 
evidences of complete organisation. Every small village 
has its mayor and council; its post-office and diligence 
service ; its water supply and sanitary arrangements; its 
groves of eucalyptus-trees and trimly-planted streets. 
Let us take one example—that of Bordj-Menaiel, a village 
to the east of Algiers, which we visited in the course of 
an excursion. Twenty-three years ago Bordj-Menaiel was 
made a centre of colonisation, and 1718 hectares of land 
were distributed among the first colonists. The total 
superficies of the commune is 4200 hectares, and it con- 
tains a population of 837, of whom 659 are Europeans 
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and 178 indigenous races. Situated at a distance of 70 
kilometres from Algiers and 38 from Dellys, it is traversed 
hy the main departmental road passing to Eastern Algeria. 
It stands in the midst of a highly fertile alluvial plain, 28 
metres above the sea, and is watered by the Isser. This 
commune possesses the following municipal officers : 
mayor, deputy-mayor, justice of the peace, sherift’s officer, 
receiver of “contributions diverses,’’ a recorder of the 
census, a manager of ponts et chaussées, a departmental 
business agent, a bureau of posts and telegraphs, a 
“médécin de colonisation,’ a midwife, and a pharmacien. 
Its spiritual and intellectual wants are provided for by a 
curé and two schools. Since 1873 a brigade of gendar- 
mierie has been stationed in the village. The organisation 
appears excessively elaborated for so small a population ; 
but we must remember how doubly necessary such 
arrangements become in a rew colony, which without 
sufficient proofs of the strong arm of the law would 
speedily become lawless, and without the benefit of well- 
directed and properly enforced municipal arrangements 
would form an ill-regulated and degenerating community. 
The bureaucracy evidently enters largely into the French 
system of colonisation. 

At the present moment a project is before the Cham- 
ber for the completion of the colonisation of Algeria 
by the creation of 300 new villages, which, like Bordj- 
Menaiel and the existing villages. are to be built an] 
thoroughly organised before colonists are invited to 
accept the grant of land in the commune and take up 
their abode in the village. Such of the existing villages 
as we saw were of one and the same type: the church 
and water-supply in a central square, from which two or 
more streets proceeded; the maizie, a few shops, one or 
more inns, and a post-office. 1n some villages—Palestro, 
for example, many of the inhabitants of which were 
massacred by the Kabyles so recently as 1871—there was 
a large space, surrounded by a high wall furnished with 
loopholes, in which the inhabitants could take refuge n 
the event of a sudden descent of the natives. Many of 
the colonists are Alsatians or Lorrainers who emigrated 
at the close of the Franco-Prussian war. They all 
appeared happy and contented, and their farms ard 
gardens were flourisbing. Their worst enemies are 
drought and fever; the former is being provided against 
by new systems of irrigation, and the latter by the plant- 
ing of thousands of eucalyptus-trees. At Blidah we found 
a perfect example of the most developed system of irri- 
gation. A ready supply of water is obtained during many 
months of the year from the mountains, and this is led by 
small brick-lined watercourses through the gardens. «A 
main watercourse passes a line of houses, the garden walls 
of which are furnished with small trap-doors by which at 
any time a portion of the stream can be diverted into te 
garden. Ofcourse rain is always looked for with great 
anxiety, specially between the months of May and Sep- 
tember, when the grain crops are wholly dependent upon 
it. In tbe south of Algeria there exist at this moment 
places where no rain has fallen for six years, and of course 
any attempt at cultivation is here impossible. ; 

Towards the end of the Congress several of the sections 
showed greater vitality than at the commencement. In 
the section of Mathematics there was for the first time a 
fair show of papers, for the most part devoted to pure 
geometry. The foreign mathematicians— Leguine of 
Odessa, Oltramare of Geneva, and Fiedler of Ziirich— 
contributed their quota. M. Trépied brought forward a 
project for the construction of an observatory at Algiers. 
M. Picquet has been elected president of this section for 
next year. In the section devoted to Civil Engineering 
the most important papers were by Col. Fourchault on 
defensive villages, and by M. Trémaux on irrigation. M. 
Gobin is president for next year. In the Physical secticn 
papers were read by M. Gaussen on pbotometric photo- 
grapby, and by Prof. Tacchini on the solar protuberances. 
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There was no paper of special interest in the Chemical 
section, of which M. Grimaux is president for 1882. The 
section of Meteorology was very active at the last, and 
supplied sone interesting papers on the meteorology of 
Asia, of the Sahara, and of the district between the Atlas 
and the Cevennes ; also on meteorological instruments— 
thermographs and anemographs, and registering baro- 
meters. MM, Denza and Tacchini among the foreigners 
contributed largely to this section. M. Fines is the pre- 
sident for 1882. ‘The Geological section had no communi- 
cations of general or special interest. Professors von 
Szabo of Buda-Pesth and Villanova of Madrid both con- 
tributed papers, and an interesting communication was 
m:de by M. Fusch (who is president of the section next 
yer), on the lead and iron mines of Tunis, and the copper 
mines of the Petite Kabylie, a district to the east of 
Algiers, The Botanical section announced only two 
papers of very limited interest for the last day but one of 
the Congress, and it did not meet at all on the last day. 
M. Ed. Bureau is president for 1882. The sections of 
Zoology ani Zootechny also showed signs of languishing. 
On the other hand the section of Anthropology exhibited 
the greatest vigour from first to last, and on the last day 
of the Congress no less than sixteen papers, many of 
them of great local interest, were announced. Amonz 
these we may specially mention observations on the 
Kabyles of the Djurdjura, and on the Tziganes; on the 
Romans in Africa, and the Berber migration; on the 
civil, political, and religious institutions of the Jews ; and 
0 craniometrical studies in the oasis of Biskra. A pre- 
historic map of the north of Africa was discussed by M. 
Cartailhic. Anthropology is one of the sciences which 
hus benefited most by the Algerian Congress. M. Henri 
Martin is president for 1882. 

The interest in the Medical section continued to the 
last. We have before had occasion to remark that the 
Congress to a greit extent was a medical rézz/ou, and 
more than one-fourth of the members were medical men. 
Seventeen papers were announced for the last day of the 
sessioa, and fourteen had been read the day before. The 
most interesting to the general non-medi:al members were 
on the epidemics of Algiers, on acclimatisation, and on 
the climate of Algiers as regards its influence on con- 
sumotive patients. Dr. Azam of Bordeaux is the presi- 
dent for 1882. The success of this section has been 
complete ; a large number of very valuable papers have 
been communicated, and the attendance has always been 
large. The final papers communicated to the section of 
Agronomy related mainly to the development of the agri- 
culture of Algiers: on the cultivatioa of cereals and of 
surghum ; on the rearing of cattle; on agricultural rail- 
ways ; and on watercourses. M. Dubort is president for 
1882. The section of Geography was also mainly devoted 
to Algerian questions: the Trans-Saharian Railway; the 
geodesy and topography of North Africa ; maps and geo- 
graphical vocabulary. The section of Political Economy 
devoted its list hours to the dominant subject throughout 
—the colonisation of Algeria, the treatment of the in- 
digenous races, and the peopling of the Sahara. Finally 
the section of Pedagogy visited the principal schools of 
the city, and collected as much information as possible 
concerning the methods of instruction. 4 

At the commencement of the Congress the members 
were presented with a volume entitled “ Notices Scien- 
titiques, Historiques, et Economiques sur Alger et PAI- 
genie’? The second volume is to be ready before the 
end of this month. The work is compiled by twenty-one 
residents in Algeria, exch one very competent to discuss 
the subject of his contribution. Thus the geography is 
described by the president of the Algerian Geographical 
Society, the general administration by the secretary of 
the Council of Government, and the history by the 
Director of the Ecole supéricure des Lettres. The whole 
constitutes the most complete and exhaustive history of 
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Algeria which exists. Starting with the geography, 
hydrography, and climatology of the country, an able 
discussion of its complex meteorology follows. Statistics 
are given of the barometric pressure, mean temperature, 
hygrometry, winds and atmospheric currents, electricity, 
rain, evaporation, &c. There are forty meteorological 
stations in the country, extending from Mogador in 
Marocco, to Sfax in Tunis. A daily bulletin has been 
issued since 1875, and it is distrihuted over thirteen 
points on the coast. The very interesting geology and 
mineralogy of the country forms an article by M. Pomel, 
from which we learn that copper, argentiferous lead, zinc, 
iron, building-stones, and s.lt are profitably mined. 
About 3509 miners are employed, more than half of them 
finding occupation in the province of Constantine. The 
succeeding articles treat of botany, zoology, and anthro- 
pology, The major part of the indigenous population 
consists of two ethnic groups: on the one hand the Arabs, 
nomad tribes, shepherds, with a patriarchal organisation, 
and with warlike and religious feudality (/‘odalité 
guerritre et féodalité religicuse); on the other the 
Kabyles, cultivators of the soil, non-nomadic, and with 
a social organisation which is democratic and com- 
munalistic. 

An article of much interest, by Dr. Liautaud, treats of 
the colonisation and peopling of Algeria. We have no 
space to give even an outline of its contents, but we 
commend it to every one interested in the present and 
future of the colony. It is followed by articles on the 
actual state of agriculture; industry and commerce, 
public works, the financial system, and the Algerian 
budgets. Then a general survey of the history of Northern 
Africa is given by M. Masqueray; archaology by M. 
MacCarthy; the general administration by M. Dimier ; 
judicial organisation by M. Fau, Advozate-General of 
Algiers, and taxes and imposts by M. D’Aufre.ne. 

We will glance for a moment at sone of the statistics 
connected with public works and education. When the 
French too possession of Algiers in 1838 they found a 
tabula rasa as regards public works, In 1843 they set on 
foot the drainaze of the Mitidja; between 1840 and 1846 
ports were constructed, and lighthouses placed along the 
coast, and great systems of excellent roads were inaugu- 
rated; in 1857 railways were commenced. Forty-five 
lighthouses are now in operation, and there are seven 
ports. In 1830 the imports amounted to a value of 
5,000,000 francs, and the exports to 1,500,000 frances; 
while in 1879 the values were respectively 272,126,102 
francs and 151,918,421 francs. There are 10,505 kilo- 
metres of roads and 1282 kilometres of railways. There 
are now about 600 agricultural villages dispersed through 
the three provinces of Algiers, Oran, and Constantine. — 

As regards public instruction, higher instruction is 
given in four schools, which no doubt will soon be united 
into a university: law, medicine, letters, and science. 
Secondary education is provided by a Lycée in Algiers, 
ten communal schools, and three free schools. The former 
contain 3405 pupils, among whom there are 365 Jews, and 
272 Mussulmins. The number of primary schools, in- 
cluding Arabic, Kabylic, and Areb-French schools is 
703, in which are educated no less than 53,803 pupils— 
28,803 boys, and 24,501 girls. The boys consist of 
11,639 French, 7336 foreigners, 7408 Jews, and 2420 
Mussulmans. 

On April 20 the various excursions commenced: east- 
ward to the confines of Tunis, southward to the Sahara, 
and westward to the boundaries of Mirocco. We have 
not space to tell how we went into the country of the 
tudizenes—the Kabyles who were driven into the moun- 
tains when the Arabs first took possession of the land— 
how they met us headed by their chiefs, and conducted 
us, with accompaniments of barbaric music, and discharges 
of guns to awaken the echoes, through the magnificent 
gorges of Palestro; and how on the following morning 
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we breakfasted with them in one of the most picturesque 
spots imaginable, and finally how we realised with diffi- 
culty that we were only four days’ journey from London, 
while breakfasting, under a bower of carouba branches, 
off sheep roasted whole over hot ashes placed in holes in 
the earth, manipulated with hunting-knives and without 
forks, flat circular cakes of Kabyle bread serving us for 
plates, and gigantic wooden bowls of fous-kous as a 
second course. 

The amicable attitude of these once savage aborigines 
seemed to us to re-echo the key-note of the Algiers meet- 
ing of the French Association; to proclaim loudly and 
with no uncertain sound that the “‘conqu¢éte pacitique de 
VAfrique septentrionale par les Francais’? has indeed 
become an accomplished fact. G. F. RODWELL 


BEE CRAIG IGH LING* 
TI. 


ae second district of the City which has bzen 

illuminated by electricity is that embracing Black- 
friars Bridge, upon which there are seven lamps; Bridge 
Street, in which there are four lamps, Ludgate Circus 
taking three lamps; Ludgate Hill four lamps; north side 
of St. Paul’s six lamps; and Cheapside, as far as King 
Street, eight lamps; thirty-two lamps in all, replacing 
150 gas lamps; and moreover, all these lamps are fixed 
upon one circuit, which is operated practically by only one 
machine, and that fixed more than a mile away, at the 
manufactory of the Brush Company in York Road, Lam- 
beth. The total length of this circuit is over 20,000 feet. 
It consists of a copper cable made up of seven best 
copper wires surrounded with a thick layer of gutta- 
percha protected externally with tape that has been well 
tarred. This wire gives a total resistance of 7‘5 ohms., 
and is protected by iron pipes like the Siemens method, 
and laid on the principle so well known in telegraphy. 
The dynamo-machine is of the familiar Brush form, and 
at present there are two machines of the size known as 
No. 7 cabled up in serics, but forming practically only one 
machine. These two machines are intended to be replaced 
by one dynamo-machine, which, at a velocity of 800 
revolutions, and worked by 32 indicated horse-power, 
will maintain forty lamps burning. The main feature of 
the Brush system is its simplicity, one machine working 
a number of lights, and those who visit the engine-room 
of Messrs. Siemens, and then that of the Brush Company, 
cannot help being struck by the immense difference 
in the contrast between the two. In Siemens’ engine- 
room one feels in the midst of a whirling cotton manu- 
factory; at the Brush works one sees nothing but a 
single engine working a single machine quietly and with- 
out fuss or flurry. 

At present a Galloway engine is used by the Brush 
Company, but when the large 4o-light dynamo-machine 
is set to work a Brotherhood 3-cylinder engine of 32-horse 
power will be used. These engines are admirably adapted 
for electric light purposes; they are bolted on tothe same 
frame as the dynamo-machine, and give a compactness 
and solidity to the whole that is very striking. 

The Brush lamps differ but very little from the gene- 
tality of arclamps. The carbons are maintained apart 
by what is known as a “sucking’’ coil; and the lamp 
possesses one or two very ingenious designs to shunt it out 
of circuit when anything fails and to shunt it in when all 
isin order. lt isa kind of duplex lamp, supplied with a 
double set of carbons, each of which burns for eight 
hours, the total illuminating durability of the lamp being 
therefore sixteen hours. ‘These lamps are fixed upon the 
ordinary lainp-posts, which have been raised 25 feet 
higher than usual, so as to maintain the lamp 16 feet 
from the ground. They are surmounted by very ugly 
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roofs that are neither covers nor reflectors, and the mode 
in which these lamp-posts have been utilised is the least 
commendable feature of this system. Indeed the Com- 
pany might have made much more of their facilities. Com- 
pared with the tall posts in the remainder of Cheapside 
they make an unfavourable impression. The globes that 
embrace the light are too small, and the Company itself 
seems not to have arrived at the proper decision as to the 
best quality of globe to usc, for in some places the lamps 
have clear globes, in others ground-glass, and in others 
opal globes, made, we believe, by Mr. Frederick Siemens 
of Dresden. 

lt cannot be said that the mode of illumination adopted 
by the Brush Company is perfect at present. The theory 
of the proper distribution of the light has been neglected. 
The lamps are scattered about in an irregular manner 
that is quite offensive to the cye, and though the effect of 
each lamp is certainly brilliant, the effect of the whole is 
rather displeasing. It is very wonderful that so much 
light should be produced from a point so far, and there is 
no doubt that the public mind has been captivated by the 
brilliancy of the lamps. ‘The scientific eye however sees 
room for improvement, and it is hoped for the sake of the 
success of the experiment that the Brush Company will be 
guided by the experience of disinterested persons. The great 
merit of their system is the simplicity of the machinery 
employed, as well as the brilliancy of the light, but occa- 
sionally the lights are subject to great want of steadiness, 
and it is much feared, with the quality of the cable they 
have used and the enormous clectroimotive forec, that the 
usual faults accompanying underground wires will develop 
themselves rather largely. In fact, two very serious breaks- 
down have already occurred, and they are about to replace 
their conductor by a better one. They will have to pay 
dearly for their neglect of common experience. 

So far the experiment has shown that the practical 
lighting of streets by electricity is not only feasible but 
practicable. Moonlight has certainly been thrown into the 
shade, for the streets of the City are bettcr illuminated 
by electricity than by fair Luna. It is quite possible to 
read a letter or to see one’s watch at any point in King 
William Street. Indeed the smallest object can be seen 
anywhere, even in the middle of the road. Running-over 
has been rendered impossible. 

The outside districts not specially favoured are clam- 
mering for electric lighting, but much has yct to be learnt 
before the cxperiment can be determined as final. For 
instanec, we have the Lontin system to be tried, and we 
should certainly like to see that most energetic and suc- 
cessful engineer, Mr. Crompton, test his system in the 
London streets. Incandescent lamps are looking up and 
deserve a trial. 

The best mode of distributing light has not yet been 
scttled. 

lt would seem that a compromise between the central- 
ised system of Siemens and the distributed system of the 
Brush Company is that needed to solve the problem of 
proper street illumination. But instead of carrying 
lamps irregularly down streets on hideous lamp-posts it 
would almost seem that the ancient defunct mode of 
swinging lamps across streets from housetops would be a 
better mode of illuminating streets. Take, for instance, 
Regent Street. 1f that street had suspended above it, at 
the height of 4o feet or 50 feet and at about every 100 
yards, a Brush lamp fitted on the top of a graceful iron 
arch, or suspended on wire ropes between the tops of the 
houses, nothing could possibly be greater than the effect. 
Light arches thrown across the street might even be a 
convenient mode of suspending the wires forming the 
circuits, for overhead wires have a considerable advan- 
tage over underground wires in this, that they cool more 
rapidly and allow more electricity in consequence to pass 
through. More than that, they require no insulation, and 
the money thrown into their insulation could be thrown 
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into their greater mass and greater strength. We illus- 
trate this idea in Fig. 1. The City of London authorities 
who have shown so much energy and commendable zeal in 
carrying out this experiment would still further confer a 
favour on the public if they were to remove their hideous 
heraldric excrescence on the top of the so-called Temple 
Bar Memorial, and replace it by a handsome bronze 
pillar 30 feet or 40 feet high carrying a bright and 
brilliant electric light. 

The Siemens system compares favourably with the 
Brush system in one respect, and that is they do not 
throw all their eggs into one basket. In their distributed 
systeni they have arranged the lamps on two circuits, so 
that each alternate lamp is on a different wire, and if 
anything goes wrong with the one circuit only alternative 
lamps go out, and not all. With the Brush system, on 


the contrary, if any fault occur in the wire in any of its | 


length of nearly two miles, then every lamp on that circuit 
must go out. 

The effect of fogs upon this system will be narrowly 
watched, It may happen, and probably will, that the — 
fogs will be absolutely utilised by the electric light, for 
the reflection in the neighbourhood of the light by the 
small particles that constitute the fog throwing back the 
rays of light will help to illuminate the street, and so toa 
considerable extent relieve the impression now produced 
by dark fogs. 

Of the efficiency of the system, as we have said, there 
can be no doubt. As to its economy, experience alone 
can determine. That the firms themselves require ex- 
perience on this point is evident from the disparity in the 
charges made by the two firms competing. The Brush 
Company only estimate the cost of working their system 
at 660/,, which is the cost of gas: Siemens Brothers 


Fig: 7. 


estimate the cost of working at 2270/, nearly four times 
the cost of the Brush. We are inclined to think that a 
mean must be taken between these two. It is hopeless 
to expect that electric lighting in every case can be done 
at the cost of gas. Electric lighting is a luxury, and asa 
luxury we must expect to pay for it. Nevertheless it must 
not be forgotten that gas utilised as a motor can produce 
eleven times the quantity of light by the aid of clectricity 
than it produces by direct combustion, This calculation 
is interesting. One hundred cubic feet of gas per hour can 
be made by combustion to produce 300 candle- power. The 
same quantity of gas used in a gas-engine to rotate a 
dynamo-machine will preduce a light equal to 3750 
candles, an illuminating power twelve times greater. Hence 
there must also be some cases in which the electric light 
can economically supplant gas; whether it can do so in 
the case of street-lighting remains to be seen by the great 
experiment now being tried. 


| line of illumination where comparisons can be made 


between the different systems. For instance, from the 
middle of Blackfriars Bridge there is a good comparative 
test between the Brush and Jablochkoff systems ; while 
at the corner of King Street there is an equally excellent 
opportunity to examine the merits of the Siemens distri- 
buted and the Brush systems. Photometric measure- 
ments at each place prove that the Brush Company’s 
estimate of the light power of their lamps is absurdly 
exaggerated; 750 candles would be a very fair figure 
to give the lamp. The unhesitating opinion is that 
comparing each individual lamp, the Brush surpasses the 
others. In fact there is little difference between the smaller 
light of Siemens and the Jablochkoff, excepting this, that 
the Jablochkoff, by its variation and pinkish effects, irri- 
tates the eye considerably, although in bright weather the 
effect on the water is sparkling and brilliant. The Jabloch- 
koff system has been entirely put in the shade by this 


There are two or three very interesting points on the | interesting experiment. Though however we are obliged 
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to express our opinion that the Brush lamp, Zev se, is the 
best, their system of illumination and distribution of posts 
cannot be comparel with the care and skill evinced by 
the Messrs. Siemens. If either company were to try our 
suggestion, and illuminate down the centre of the strect, 
maintaining the line of the street in their line of lights, 
we should have another interesting experiment that would 
go far to solve this question. 

One last point deserves attention. It is the effect which 
these strong and powerful electric light currents have on 
the working of the telegraph. It was feared that their 
presence would deteriorate the working capacity of tele- 
graph wires, and undoubtedly it would be so were it not 
that, taking advantage of the warnings given them the 
electric light people have in all cases adopted a retieri 
wire, so as to make their circuit completely metallic 
throughout. Weare glad to learn that this has proved 
quite effective except in one instance, where along London 
Bridge the return wire has been taken round the other 
side of the bridge, and here considerable disturbances 
have been experienced in certain telephone circuits from 
the contiguity of the electric light currents. No other 
disturbance has as yet been experienced. 

We have also as yet to experience the effect of weather. 
Up to the present moment it has been all in favour of the 
electric hght—bright, clear, cheerful skies have given to 
the light a clearness and brilliancy that have created for it 
a strong feeling. When thick weather and rain and fog 
occur there may be a change in this opinion, not only 
from a disturbance of the penetrating power of the light, 
but on the effect of rain and moisture on the wires 
conveying the currents. 

(To be continued.) 


DEMTOLUBIS ARRICAN TRAVELS! 
1 


iRisoe his boyhood days Emil Holub deterinined he 

would explore some of the out-of-the-way portions 
of the African continent, and in 1872 the opportunity 
was presented to him of travelling in the southern parts 
of that great and still unexplored country. The result of 
seven years labour, during which period of time he made 
three several journeys of investigation, are now in these 
volumes laid before the public. In Dr. Holuh’s first 
journey he started from Port Elizaheth, crossing the Cape 
Colony district and the extreme south-west corner of the 
Orange Free State, to Kimberley. As far as Grahams- 
town he could have had the modern convenience of a 
train, but preferred a two-wheeled cart drawn by four 
smiul horses, making about eight miles an hour. The 
country is very charming for the greater part of this 
route, the road being beneath the hrow of the Zuur 
Mountains, which with their wooded clefts and valleys, 
and their little lakes inclosed by sloping pastures, 
afforded many interesting views. The fauna was as varied 


as the flora, and numerous captures were made hy the | 
Even large game like elephants were to be met | 


way. 
with, and the author recorls a sad accident which 


happened in the underwood by the Zondago River, | 


between Port Elizabeth and Grahamstown. A black 
servant sent to look for some strayed cattle had been 
met by a herd of passing elephants, some of whom 
knocked him down and then trampled him to death. In 


this district these hig animals are under the protection of | 


the Governm»nt, and not being often interfered with, they 
would seem to have no great fear of man. The spring- 
bok (A xtelope euchore) is noticed as still in some districts 
swarming, tuough its numbers must be rapidly diminish- 

* Seven Years in South Africa. Travels, Researches. and Hunting 
Adventures between the Diamond Fields and the Zambesi.” By Dr. Emil 
Holub (translated by Ellen E. Frewer). With about 200 original illustra- 


tions and a map. In two volumes. (London: Sampson Low, Marston, 
Searle, and Rivington, 1881 } 


ing, as Dr. Holub saw whole waggon-loads brought to 
Kimberley, where the carcases were sold at prices varying 
from three to seven shillings a head. Among other won- 
derful instances given of the great skill of the Dutch 
Boers in bringing down these swift creatures, he tells of 
one expert marksman killing by a single shot from his 
breech-loading rifle two of these antelopes. 

Towards Colesberg the country forms a high tahle- 
land ; it is on an affluent of the Orange River. On this 
table-land there was a herd of upwards of fifty quaggas, 
the only herd the author could hear of in South Africa. 
The farmers have lately spared them, so that during 
the last ten years they had increased to their present 
number from a small herd of fifteen. Philippolis, the 
first town entered of the Orange Free State, is described 
as dreary-looking, the houses mostly unoccupied, and 
the general aspect most melancholy, On the way 
to the Diamond Fields nothing but bad roads and worse 
weather were encountered; the wind was piercing, and 
snow actually fell, Fauresmith, one of the most consider- 
able towns in the republic, although consisting of not 
more than eighty houses, covered a considerable area. It 
was clean and pleasant-looking, and here the author 
thought of settling for a time, and by the practice of his 
profession saving enough of money to enahlc him to start 
afresh for other fields’; but the fates were against him, 
and he was, after a few days, obliged to push on to the 
Diamond Fields, and the following extract will best tell of 
these :— 

“The first day upon which ] sct my eyes upon the 
Diamond Fields will ever be engraved on my memory. 
As our vehicle made its rapid descent from the heights 
near Scholze’s Farm, and when my companion, pointing 
out to me the bare plains just ahead, told me that there 
lay my future home, my heart sank within me. A dull 
dense fog was all 1 could distinguish. A bitter wind 
rushing from the hills, and howling around us in the 
exposure of our open waggon, scemcd to mock at the 
protection of our outside coats, and seemed resolved to 
make us know how ungenial the temperature of winter in 
South Africa could be ; and the grey clouds that obscured 
the sky shadowed the entire landscape with an aspect of 
the deepest melancholy. Yes; here I was approaching 


| the Eldorado of the thousands of all nations, attracted 


hither by the hope of rich reward ; but the nearer I came 


| the more my spirit failed me, and J was conscious of a 


sickening depression. Immediate contact with the fog 
that had been observed from the distant heights at once 
revealed its true origin and character. It proved to be 
dense clouds of dust first raised by the west wind from 
the orange-coloured sand on the plains, and then mingled 
with the loose particles of calciferous earth piled up in 
heaps amidst the huts on the diggings. So completely 
did it fill the atmosphere that it would require little stretch 
of imagination to fancy that it was a sand-storm of the 
Sahara. As we entered the encampment the blinding 
dust was so thick that we could only see a few yards 
before us; we were obliged to proceed very cautiously, 
and before we reached the office of the friend I had to 
call on, another mile or so farther on, our faces and our 
clothes were literally incrusted. We only shared the fate 
of all new-comers in feeling not only distressed but really 
ill; the very horses sneezed and snorted, and showed 
that the condition of things was no less painful to them 
than to their masters. Here and there on both sides, 
right and left, wherever the gloom would permit me to 
see, I noticed round and oblong tents and huts intended 
for shops, but now closed, built of corrugated iron. 
Under the fury of the wind the tent-poles bent, and the 
ropes were subjected to so great a strain that the erec- 
tions threatened every moment to collapse. Many and 
many a sheet of the galvanised iron got loose from the 
raofs or sides of the huts, and creaking in melancholy 
discord, contributed as it were to the gloominess of 
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the surrourdings. In inwny places too the pegs that 
had fastened the tents to the ground had yielded 
to the rressure, and sheets of canvas were flapping in 
the air like flags of distress. Truly it was a dreary 
scene, and I sighed at my dreary prospect.” 

Ilere Dr. Holub spent some months, making but one 
excursicn at Christmas time (1872) just within the border 
cf the Free State, to enjoy a little fresh air and have a 
stot at the baboons. In this portion of his work he 
gives a very interesting account of the diamond workings 
at Kimberley, and of the motley crew of workers that he 
met. Some views of the Kimberley Napje as it appeared 
in 1871 are given, one of which (Pig. 1) will sive our readers 
some idea of the dreary aspect of a ‘“‘diamond quarry.” 
{lis medical practice increased so rapidly that by the end 
of January, 1873, he was enabled to purchase a waggon 
and a good many of the requisites for travel, and early in 
rebruary he actually started out on his arst long journey 
of exploration, which, however, he from the frst only 
regarded as one of reconnaissance, with the object of 
getting in pait acclimatised to live in the open air, and to 
acquire by actual experience a knowledge of what weuld 
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be necessary for a prolonged journey into the intcrior. 
The first vulsje passed through was Pniel, a German 
missionary station among the Koranna. With the ex- 
ception perhaps of the Matabele, no native tribe appeared 
to have been so little influenced by missionary labour. 
Their culture is of the very lowest grade. Of all the 
South African races tte Kcranna bestow the least 
labour upon tle :tructvre and the least cere vpon the in- 
ternal arrangements of treirdvecliings, Their huts (Fig. 2 
consist of 1 bundle of branches abcut six feet in length, 
the upper ends tied tage her, the lower arranged in a 
circle, some rush-mats thrown over this hasty frame- 
work, in which an aperture is left large enough to admit 
a human teing on all fours. A hollow dug out in the 
centre is the only fireplace. Scarcely anything worthy of 
the name of agriculture is carried on, and their chief care 
is devoted to their ccrn and gocts. Lazy, dirty, un- 
truthful, L-ving without a thought beyond the present, 
capable of any crime for the sake of drink, it seems no 
great pity that the tribe is dying cut. Crossing the Vaal 
River, Kili, drift was reached; in the district between the 
Vaal ard Haits Rivers hords of the striped grey gnu 
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(Catoblepas gorgon) were to be seen, The ~~ ‘'s 
here no better than the channels of boul !cr ~‘reams, 
Fermerly both shores of the lower part cf ~2 Harts 
River were in the possession of Vanitje, io Matlapin 
chief, who is a dependant of the British with an i come of 
200/,a year, This chief now resiles at Likatlonz. The 
Batlapins are mostly of middle heig»t. not +> tall as tle 
Zulus nor so powerfully built as the Fingos. The’r 
complexions are bright and clear; thay hav> v>ry wice 
noses. 

The sugar-cane was cultivated ‘ere and ther, but tke 
only u:¢ mole of it was the chewing the n= e juicy 
porticns of ihe stem. After Klipdvift, Bloemhof was 
visited ; then the Maquassie River vas crossed, and a few 
days were spent at Klipspruit, which would seem to Le 
quite a parad’se for the sportsman; the early morning 
hours never failed to exhibit many herds of gnus anil 
antelopcs. The bushes were the haunt of the guinea fowl. 
This breed of wild fowl is one of great interest ; though 
hunted perpetually, it would appear to be still on the 
increase; most frequently it is found in flocks of from ten 
to forty in number. 

Arriving at Wonderfontein, the under- 
ground fissures, sometimes scveral miles 
long, were examined. One fine cave, 
known as the “ Grotto of Wonderfontein,” 
was partially explored; a little brook 
rippled through it, and it was thickly in- 
habited by bats. After much enjoyment 
of the natural objects associated with this 
place, Dr. Holub determined to end here 
his first excursion, and frem thence to 
make his way back to Dutoitspan; slightly 
altering his track back, he broke somc- 
what new ground. Here is a shot account 
of an encounter with a mass of feathered 
life :— 

“ The bank on which we crouched was 
the boundary of a depression overgrown 
with grass and reeds, but sow full of 
rain-water. In this pool were birds con- 
gregated in numbers almost oeyond what 
could be conceived —birds swimming, 
birds diving, birds wading. Perhaps the 
most conspicuous were the sacred ibices, 
of which there would not have been less 
than fifty, some of them standing asleep 
with their heads under their wings, some 
of them striding about solemnly, pausing 
every now and then to mal.ea snap ata 
smaller victim, and some of them hurrying 
to and fro, dipping their bills below the 
water in search of fish. On the far side, asif utterly oblivious 
of the world, a pair of grey herons stood pensive and 
motionless. From amongst the weeds, rose the unab.ted 
caekle of wild ducks, grey and speckled. Mingling with 
this were the deep notes of the countless mioorkens, 
while an aspect of perpetual activity was given to the 
pord by the nimble movements of swarms of little divers. 
At a spot where the bank descended somewhat sharply to 
the edge of the pool several ruffs were wandering back- 
wards and forwards, uttering their peculiar shrill whistle, 
and large flocks of sandpipers were to be roticed, eithcr 
skimming from margin to margin of the water or restin:; 
passively just where they had alighted. Tle explanation 
of this enormous concourse of the feathercd tribe wa; 
very simple. A storm of unwonted viclence had washed 
cown from the plain above into the hollow bencath 
myriads of worms, insects, lizards, and even mic, and: so 
bountiful a banquet had attracted the proiziscous and 
immense gathering which had excited my woad.:.”’ 

The second excursion was begun unc: somewhct 
beiter auspices, but it was only contemplated to journey 
over half the distance between the Diamond "’e'ds and 
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the Zambcsi. The expedition started in November, | aries were found here. Moshaneng is a Eechuana town, 
1873, with four Europeans, a waggon and cight oxen, | with a population of some 7oo0, many cf whoin have 
with a Griqua driver, a saddlc-horse, and nine dogs. given up their heathen rite... Moloapolole was the 1.cxt 
From Dutoitspan it first went to Musemanyana, which is | place visited. It was the residence cf King Scckele, cf whuin 
the most northerly possession of the Koranna king of | we have lately heard a good deal. The number of his 
Mamusa, On the north and east it is bounded by plains | subjects was then estimated at about 35,000, while rcsi- 
abounding in game, to which the author gave the name dent but non-tributary tribes amounted to from 18,000 to 
of the “ Quagga flats.” They belong to Montsua,and 20,000 more. 

are the common hunting grounds of Batlapins, Barolongs, Dr. Holub describes the king, somewhat harshly we 
KSorannas, and the Dutch farmers from the Western | think, as looking every inch a hypocrite. The king's 
Transvaal. From Musemanyana they journeyed to Mo- | house, furnished in European fashion, had cost him some 
shaneng. At Konana they found an immense abundance 3000/7. He was the first of the six Bechuana kings to 
of game: gnus, blessbocks, hartebeests, springbocks, and profess Christianity, but for all that he evidently is a 
zebras grazed in herds, A very interesting account is believer in the doctrine that “the end justifies the means.” 
given of Molema’s town : the sale of brandy is prohibited; Tea was served in cups; it was good, and the cakes 
European cereals have been introduced; two mission- unexceptionable; the sugar-basin, &c., were all of silver. 


The king evidently enjoyed his tea, of which he swallowed | and are very adroit in capturing animals by means of 


nearly a quart. Addressing the king, Dr. Holub said: | poisoned assegais. Their huts look something like lar.c 
“When I was only thirteen years of age I read your haycocks, consisting of a framework of stakes driven into 
name in Nyaka Livingstone’s book, 1 little thought then the earth, fastened together firmly at the top, about five 
that I should ever see you to speak to you; far more feet from the ground, and covered with a layer of twigs 
surprising is it to me to find myself drinking tea in your and dry grass. The Masarwas are of medium height, 
palace.” The king, although still said to practise rain reddish-brown complexion, and a repulsive cast of coun- 
magic, replied sanctimoniously, “‘ is ways are past find- tenance. They have a great aversion to agriculture and 
ing out.” to cattle-breeding. They do not practise stone carving 
The Barwas and the Masarwas, although perhaps not or use any stone utensils, They are very superstitious ; 
really identical, are known by either name promiscuously | treat their wives well, and show a great regard for their 
amongst the Northern Bechuanas. They may be described dogs. They pierce the nasal cartilage on reaching maturity ; 
as a cross between some branches of the Makalahari and , wear a body-cloth of hide. They suffer much from cold ; 
the Bushmen. Their form, complexion, language, and | but instead of lighting fires in their huts like the Korannas, 
customs afford various indications of their double origin. | regularly light these in the open air. The accompanying 
They are adepts at hunting, and are employed as hunters , illustration shows these Masarwas at home. 
by their Bechuana masters. They use bows and arrows, From Molopole the route lay to Shoshong. This was 
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the northern limit of this journey. It is the capital of the 
Eastern Bamangwatos, and the most important town in 
any of the independent native kingdoms in the interior of 
South Africa. It lies on the River Shoshon. The king’s 
residence was built around the Kotla; the place has a 
circular space inclosed by a fence of strong stakes, the 
entrance being on the south side, opposite to which was 
an opening leading to another smaller inclosure, which 
was the king’s cattle kraal, where his farm stock was 
kept at night, the horses being accommodated in the 


Kotla itself. Every night the entrances are made secure 
with stakes, Fig. 3 shows the king’s kotla at Shoshong. 

According to the missionary’s (Mr. Mackenzie’s) esti- 
mate, King Sekhomo’s actual revenue was equivalent to 
about 3000/, a year, and consisted of cattle, ivory, ostrich- 
feathers, and skins; he had—happy man !—no state 
expenditure whatever. 
ended on April 7, when he arrived in safety with his large 
collections at Dutoitspan. 

(To be continued.) 


THE NEW INSECTARIUM IN 
THE ZOOLOGICAL SOCIETY'S GARDENS 


Ese Ste of late years many entomologists have 

been in the habit of rearing insects in captivity for 
the purpose of watching their transformations and obtain- 
ing good specimens in each stage of existence, nothing 
like a systematic attempt, so far as we know, has been 
made to form a general collection of living insects for 
exhibition. As in former days as regards reptiles and 
the lower mirine animals, so in the present instance as 
regards its insectarium, our Zoological Society seems to 
be first in the field; and so far as we can judge from the 
progress already made, to be likely, if not altogether 
successful, to attain many interesting and instructive 
results. 


The building in the Regent’s Park Gardens now used | 


a3 an insectarium is constructed of iron and glass 
on three sides, with a brick back to it, and formerly 
formed part of the refreshment buildings. It was moved 
to its present site, on the north bank of the canal near 
the north entrance, last autumn, and has been used 
during the winter as a nursery for delicate monkeys and 
tropical birds. The cases containing the insects, to which 
it is now devoted, are arranged on stands all round the 
building, and also occupy two tables in the centre. The 
cases used for the principal specimens are formed of zinc 
plates. The upper part of them is glazed on all four 


sides, the top being formed of perforated zinc so as to | 
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admit the air. The food-plant or object required for the 
suspension of the chrysalises, when that stage of the 
insect is exhibited, is inserted into the case through a 
circular hole in the bottom, but the glass front also 
opens, so that ready access may be obtained to the 
interior. ‘The larger cases in the front row measure 
about 24 inches in breadth by 18 in depth, and are 32 
inches in height. The cases in the opposite row are of 
similar construction, but rather smaller in dimensions. 

The cases on the south side (on each side of the 
entrance door) are mostly appropriated to the exhibition 
of the larger and finer species of silk-producing moths of 
the family Bombycide. Amongst them may be specially 
noticed Glover’s Silk-moth (Seta Glover’) and the Cer- 
copian Silk-moth (.S. cecvofia) of North America, Perny’s 
Silk-moth (A¢acus Perny/) of Northern China, the 
Tusseh Silk-moth (4. wyZ/itta) of India, and the great 
Emperor Moth (Sadernia pyrt) of Europe. These have 
been imported from their native countries in the stage of 
chrysalis. Of the first three above named, many examples 
are already hatched, and the splendid ¢#zagines, or per- 
fect insects, are appearing one by one. Soon after 
appearing the sexes unite and eggs are produced, after 
which the parents quickly perish. The fertilised eggs 
remain to produce caterpillars, which will eventually 
form a second set of pupz or chrysalises and thus 
continue the species. 

On the north side of the Insectarium the smaller cases 
are devoted principally to the rarer and more noticeable 
moths and butterflies of Europe, such as the Swallow- 
tailed Butterfly (Papzlio machaon), the Black-veined 
Butterfly (Aporia crateg?), the Purple Emperor (Afatura 
gris), and the Orange-tip (Axthocharts cardamines) 
among the former, and the Scarlet Tiger Moth (Cadé- 
morpha dominula)aud Emperor Moth (Satierita carpin?) 
among the latter group. The series is continued, mixed 
with other forms, at the east end of the building. On 
the large tables in the middle of the Insectarium are 
examples of other butterflies, moths, beetles, mayflies, 
stonetlies, and aquatic insects of different kinds, all well 
worthy of attention and study. The whole series ex- 
hibited now contains examples of about fifty species, but 
daily additions are made to it. 

Finally we should mention that every specimen in the 
Insectarium is distinctly labelled, and that over each of 
the principal cases is fixed a glazed box, in which are 
placed preserved specimens of the various stages of 
metamorphosis of the insect exhibited in the case beneath. 

Nor must we forget to add that the Insectarium is 
under the sole charge of Mr. E, Watkins, an experienced 
entomologist and breeder of insects, whose name is well 
known to many naturalists. Mr. Watkins, whose ser- 
vices have been secured for the Zoological Society for the 
purpose of inaugurating this interesting exhibition, is in 
daily attendance at the Insectarium, and is most ready 
and willing to afford information and instruction to all 
who apply to him. 


NOTES 


THE numerous friends and still more numerous admirers of 
Prof, Gegenbaur will be glad to hear that he is now believed to 
be out of danger. It appears that the illness of the distinguished 
anatomist commenced with an attack of e1ysipelas, the origin of 
which is not known; it does not seem that the case was com- 
plicated by any blood poisoning, but there was an attack of 
peritonitis, which caused the very greatest anxiety for some 
days. Lately however his condition has considerably improved, 
but it will, of course, be a long time before he can be completely 
restored to health. 


AT the couversazione given to Prof. Helmholtz at Univer- 
sity College, Mr. Latimer Clark exhibited the accompanying 
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interesting unpublished letter from Sir Isaac Newton to 


Dr. Law :— 
“* London, Dec. 15, 1716 

“Dear Doctor: He that in ye mine of knowledge deepest 
diggeth, hath, like every other miner ye least breathing time, and 
must sometimes at least come to terr; alt for air. 

“In one of these respiratory intervals 1 now sit doune to write 
to you, my friend. 

**Vou ask me how, with so much study, I manage to retene 
my health. Ah, my dear doctor, you have a better opinion of 
your lazy friend than he hath of himself, Morpbeous is my best 
companion; without 8 or 9 hours of him yr correspondent is not 
Worth one scavenger’s peruke. My practizes did at ye frst hurt 
my stcmach, but now I eat heartily enow as y’ will see when 1 
come down beside you. 

“‘T have been much amused by ye singular gevopeva resulting 
from bringing of a needle into contact with a piece of amber or 
resin fricated on silke clothe. Ye flame putteth me in mind of 
sheet lightning on a small—how very small—scale. But I shall 
in my epistles abjure Philosophy whereof when I come down to 
Sakly I'll give you enow. I began to scrawl at 5 mins frm 9 of 
ye clk, aud have in writing consmd 10 mins. My Ld. Somerset 
is announced. 

“Farewell, Gd bless you and help yr sincere friend 

** (Signed) IsAac NEWTON 

“To Dr. Law, Suffolk” 


VERY great progress is being made in Paris to render the 
forthcoming Electric Exhibition a success. There are sixty-four 
English exhibitors. The Post Office is going to make a very 
good display, and as the old apparatus of Ampére and CErsted 
will be shown, it is hoped that those of Faraday and Wheatstone 
will be added, 


L’ Electricien is the title of a new fortnightly journal published 
in Paris and devoted to the interests of the science of electricity. 
It might have been thought that with L’£vectricit/, edited by M, 
Wilfrid de Fonvielle, and La Lumitre Electrigue, edited by M. 
le Comte du Moncel, appearing every week, the field would have 
been fully occupied, The latter journal is however somew hat more 
special in its aims, and the former appears to be at present given 
over to discursive maunderings on natural photophony and to 
rabid attacks upon Clerk-Maxwell’s theory of electricity, At 
any rate there appears to be scope for a journal of a somewhat 
different order ; and the pages of No, 1, now before us, contain 
valuable contributions from well-known pens. M. Mercadier 
contributes an article on the use of selenium in the photophone ; 
M, Niaudet-Breguet writes upon the different systems adopted 
for central stations in telephone exchanges ; Dr. de Cyon has an 
interesting article on electrobiology ; M. Gaston Tissandier dis- 
courzes on one of the domestic applications of electricity ; while 
Prof. C. M. Gariel contributes a valuable discussion of the 
graphic method of representing Ohm’s law and other laws of 
current electricity. The acting editor is M. E. Ilospitalier, the 
well-known electrical engineer. The publication, which is 
illustrated, is got up in admiralle style by the house of Gustave 
Masson, We wish all success to the undertaking so excellently 
begun. 


THE Paris Municipal Laboratory for testing all matters having 
any bearing on health, and the organisation of which is now 
quite complete, was opened to the public on March 1. The 
establishment, which is situated at the Prefecture of Police, 
Quai du Marché Neuf, will be formally inaugurated to-morrow. 
The laboratory is already regarded as a success, the number 
of objects presented for analysis amounting in April to 
not less than 700, mostly wine purchased in shops, and 
suspected of being adulterated. ‘The number of falsifications 
amounts to 80 out of 100, In every case where adulteration has 
been detected the results have been communicated to the com- 
petent authorities, who have prosecuted. Milk has been also 
sent in great quantity, and in many cases proved adulterated or 
mixed with water, The results of these inquiries have created 


such an agitation among Parisian milkmen that when they were 
surrounded at Batignoles Terminus and their boxes about to be 
opened for inspection, they resisted. A scuffle ensued between 
them and the police, and the result was that a number es- 
caped, French chocolate has also been found very defective in 
quality, an immense number of substances having been added to 
it. The head of this new service is M. Ch. Gerard, achemist of 
reputation, All the assistants are selected by competitive 
examination, and are only to remain in the service for a few 
years. They belong mostly to the School of Medicine and 
Pharmacy, so that the institution may be considered as a public 
school of practical chemistry, The general organisation is said 
to be modelled after the Chemical Laboratory at South Kensinz- 
ton. Notable features are the use of spectroscopic analysis 
combined with the electric spark, a workshop for photography, 
and the special service for trichine, The ordinary market- 
inspectors are trained to use special microscopes for that pur- 
pore. A special instrument has been constructed for boring in 
ham small holes which are not visible when ccoked, and the 
particles of flesh so extirpated are analysed microscopically. A 
special apparatus has been designed and is in constant use for 
trying swine, and even the muscles of patients. 


Mr, Morris, the Director of Public Gardens and Plantationg 
in Jamaica, has recently issued a pamphlet entitled ‘‘ Notes on 
Liberian Coffee, its History and Cultivation.” In this pamphlet 
Mr. Morris has brought together a great deal of valuable matter 
connected with this remarkable species of Cofza, which will 
prove not only interesting to those who wish to see the resources 
of our Colonies developed, but particularly to those ahout to 
embark in the cultivation of coffee as an article of commerce. 
The pamphlet commences with some historical remarks on the 
species, and then touches on its introduction into Jamaica, fol- 
lowed by a consideration of the plant as found in Liberia, in the 
West and East Indies, of its propagation and the establishing of 
plantations with regard to climate, soil, and various other details ; 
some interesting notes fullow on the yield of Liberian coffee trees, 
and of the commercial value of the coffee itself. In view of this 
pamphlet being of considerable use to persons abroad who may 
be about to embark in the cultivation of this particular species, 
we may say that it is issued from the Government Printing 
Establishment at Jamaica, and that its price is sixpence. 


A NEW medicinal oil has just been introduced into this country 
by Messrs. Burgoyne and BurLidges, the well-known chemists of 
Coleman Street. It is known as Oolachan oil, and is said to be 
scarcely distinguishable from cod liver oil. It is obtained from 
a fish called by the North American Indians Oulachan, or candle 
fish, from the fact that wben dried the fish itself can be used as 
a torch or candle on account of the large quantity of oleaginous 
matter it contains. The fish is met with on the coasts of 


Vancouver’s Island and British Columbia, and in the bays 


between the Frazer and Skuna Rivers, Similar in its habits to 
the salmon, it ascends the rivers to spawn once a year, Lut 
remains only for a very short period, sometimes not more than a 
day, and as this is the only time they can be caught by the 
Indians, the manufacture of the oil is somewhat precarious. The 
fish itself, which is about the size of a herring, is much esteemed 
by the Indians on account of its delicacy of flavour and valuable 
medicinal properties. In America the oil has already a great 
reputation as a valuable and efficient substitute for cod liver oil, 
and there is every probability as it becomes known in this country 
of its taking a prominent place as an important medicine, 


M. HEeRvE-MANGOoN, the director of the Conservatoire des 
Arts et Métiers, has established a manufacture of pottery in the 
large hall, in order to make the Parisian public acquainted with 
several of the manipulations used in the large manufactories. 
This demonstration, which will be continued during several 
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Sundays, bears principally on the use of the lathe for model- 
ling. M. Hervé Mangon, having established a Siemens electro- 
magnetic machine for lighting purposes at the Conservatoire, 
sends by request supplies to the several laboratories of the estab- 
lishment. Up to the present moment it has been used only 
by photographers, 


AT the adjourned ordinary meeting of the Sanitary Institute, 
to be held at 9, Conduit Street, on Wednesday, May 18, at 
5 p.m., the discussion will te continued upon the address 
delivered by Dr. Richardson, F.R.S., Chairman of Council— 
“ Suggestions for the Management of Cases of Small Pox, and 
of other Infectious Diseases in the Metropolis and Large Towns,”’ 


AT the meeting of the Iron and Steel Institute last week the 
payers were almost entirely of a purely technical or commercial 
character. 

Mr. CHARLES E, TurNER, Lector at the University of St. 
Petersburg, will begin a course of five lectures at the Royal 
Institution, on the Great Modern Writers of Russia —Pouschkin, 
Lermontoff, Gogol, Tourgenieff and Nekrasofi—on Saturday, 
the 21st. 

AN International Medical Congress meets at Madrid ou the 
2oth inst. 

THE extinction of the Brush electric light in the City last 
week is stated to have been caused by the defective insulation 
of the wires, 

ALL the large railway companies in the country have inti- 
mated their intention of sending engines to the typical engine 
exhibition to be held at Newcastle on the occasion of the 
Stephenson centenary, 

THE annual meeting of the U.S. Society for the Promotion 
of Agricultural Science will be held at Cincinnati on Tues- 
day, August 16, the day preceding the session of the American 
Association for the Advancement of Science. 


THE fifth and concluding course of Cantor Lec:ures for the 
present session at the Society of Arts will be by Mr. R. 
Bradenell Carter, on the subject of ‘‘ Colour Blindness, and its 
Tnfluence on Various Industries.” The course consists of three 
lectures, the first of which will be delivered upon Monday next, 
the 16th inst. This lecture will deal generally with the subject. 
The second lecture will treat of methods of testing for colour 
blindne-s, the prevalence of the affection, mistakes of the colour 
blind, and methods of endeavouring to ‘counteract the defect. 


The subject of the third lecture is specially the industries chiefly | 


affected by colour blindness. In it an account will be given of 
recent lezislation on the subject in America, and the necessity for 
it in this country. 

Masson of Paris bas issued a third series of Prof. Paul 
Vert’s ‘‘ Revues scientifiques,” yublished in the AépuMigue 
francaise, 

Tue Annual Report of the Belfast Naturalists’ Field Club for 


1879-80 tells of its continued prosperity, and contains anaccount — 


«f the various excursions made during last summer. Appended 
are ‘*A List of the Post-Tertiary Foraminifera of the North- 
Last of Ireland,” by Joseph Wright, F.G.S., and ‘‘A List of 
the Mollusca of the Boulder Clay of the North-East of Ireland,” 
Ives. otewart. 

Tue Birmingham Natural History Society has issued a Report 
and Transactions for 1880, which in quantity and quality does its 
member. great credit, There is an interesting address by the 
president, Mr. W. Southall, and a number of natural history 
pipers, some by outsiders, and one or two on subjects connected 
with local natural history. The Society is now housed in the 
Mason College. 

In compliance with the provisions of a recent decree, the 


system of Algerian telegraphy has been vattaché to the French | 


administration, and is governed from Paris, ‘The head of the 
Algerian service has been appointed director at Lyons. 


THE annual conversazione given by the President and Council 
of the Royal Society was held on Wednesday last week. It was 
well attended, and there were numerous scientific and artistic 
novelties on view. 


Mr, E, im THurM is writing on Aspects of Plant Life in 
British Guiana, in the Gardeners’ Chronicle. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Black-faced Spider Monkey (i/e/es ater) 
from Eastern Peru, a Collared Peccary (Dicotyles tajacu) from 
South America, presented by Mr. E. II. Dance; a Roseate 
Cockatoo (Cacatua rosetcapilla) from Australia, presented by Sir 
Charles C. Smith, Bart.; a Swift (Cypse/us apes), European, 
presented by Mr. H. H. Johnston ; a Common Viper (Vipera 
derus), British, presented by Mr, Johu Poyer Poyer. 


OUR ASTRONOMICAL COLUMN 


THE CoMET oF 1812.—Under certain suppositions as regards 
the epoch of perihelion passage of this comet, the return of which 
may now be expected, it will be nece-sary to search for it on a 
particular date, upon the assumption that it has yet a considerable 
orbital angle to describe before arriving in perihelion, because 
the geocentric position corresponding to a small orbital angle will 
place the comet too near to the sun’s pasition to allow of obser- 
vations. If we employ the elliptical elements dediiced by Mr. 
W. E. Plummer from a new reduction and disenssion of several 
of the most reliable series of observations in 1812, -we find the 
following values of the comet’s heliocentric equatorial co- 
ordinates and of the radius vector for intervals of 100 days to 60 
days before perihelion passage ; the co-ordinates are referred to 
the equinox of 18St"e. 


Time from Log. radius- 
perihelion. te Bi Ey vector. 
—100 days ... +0°5619 ... —0°5939 ... +1°6649 ... 0°2683 
= 90 43 =. $Or5a75 ... —O'4432) |. 415725) or2305 
— So ,, ... +0°5305 ... —o°2ga4 ... +1°4712 ... 0°2016 
= 40! 5, +O%5003 ... ~O°1357) 1 350sn a Onloay 
- 60 ,, ... +0°4832 ... +0°0209 ... +1°2337 ... 0°1222 


Combining these co-ordinates with the X, Y, Z of the Mavtica: 
Almanac for May 27°5 and June 26°5, days of new moon in the 
present year, we get the following results :— 


for May 27°5 


2 R.A Decl. Distance from Intensity 
‘ ts earth. of light. 
~ 100 days 15°2 +63°9 2267 0°07 
- 90 ,;, 23°5 62'0 2°201 "070 
- 8 ,, 31°2 59°4 2°140 07086 
- 7O 4, 38°3 BOP nan AISES 0°108 
- 60 ,, 44°5 +52°2 ... 2°039 0°139 

For Fune 26°5 

2 R.A. Decl. Distance from Intensity 

5 e earth. of light. 
— 100 days 357 +74°5 2146 0003 
- go ,, 447i 7h 2084 0078 
SOU 558 67°0 2°027 0'096 
— Ol 62°5 631 1976 e120 
- 60 ,, 67°58 +57°9 1°931 0°153 


These places will define the region of the sky where the comet 
should be sought, and telescopes of good optical capacity will be 
needed. When Pons discovered the comet on July 20, 1812, 
the theoretical intensity of light was o'1S. 

The mean motion in 1812 not being ascertainable within very 
narrow limits, no attempt, so far as we know, has been made to 
determine the effect of perturbation in the present revolution, 
and we have therefore to be content with the method of careful 
sweeping over the region of the sky, on which the orbit may be 
projected at any time. Sir George Airy’s orbit-sweeper, it is 
true, would limit the extent of sky-ground to be examined, but 
we suspect the only instrument of sufficient power yet mounted 
upon his principle is that at the Imperial Observatory at Strass- 
burg, where it is not to be doubted that it will be put in active 
operation by Prof. Winnecke. We may remind the reader that 


May 12, 1881 | 


NALORE 


41 


sweeping ephemerides for the whole year were published from 
Strassburg some time siuce, and will be found in the Viertel- 
jahrsschrift der Astvonomischen Gescllschaft, Jalrgang 12. 
Those given above apply to greater distance from perihelion. 


Tue TRANSIT OF VENUs, 1882.—At the sitting of the Paris 
Academy of Sciences, on the 2nd inst., the Mini.ter of Foreign 
Affairs transmitted a letter from the Briti-h Ambassador, on the 
part of his Government, desiling to be informed with which 
French authorities the Royal Society of London should com- 
municate, with the view to an interchange of opinions relative to 
the observation of the approaching transit of Venus. The letter 
was referred to a commission already nominated. 


Comer 1880, V. (PECHULE, DECEMBER 16).—This comet 
was followed by M. Bizgourdan until March 31, efforts having 
been made at the Observatory of Paris to observe it as long as 
possible on account of the resemblance of the orbit to that of the 
great comet of 1807. M. Bigourdan’s last elements gave the 
place with errors of only 2;.‘o in right ascension, and 20” in 
declination: they will be found in Comptes vendus, vol. xcii. 
ehy2) 

Comer 1881, a (Swirr, May 1).—We have received from 
the Imperial Ob.ervatory of Strassburg the following observa- 


tion of the new comet, made by Dr. Hartwig with the ‘‘orbit- | 


sweeper ” :— 
May 5, at 14b. 56m. 9:.°S mean time at Strassharg. 
Right Ascension oh. 19m. 17s.‘76; Decliaation + 32° 19° 32'°3. 


(CUE WERE TOMES 


In the American Chemical Fournal Prof. Mallet describes a 
sluuple form of calorimeter whereby the specific heats of mode- 
rately small quantities of solids or liquids may be measured with 
a fair degree of accuracy. Mercury is employed, instead of 
water, as the material whose temperature is raised, and com- 
parison is made, not of the total amon its of heat given out by 
different bodies on cooling, but of fractions of this heat rendered 
as nearly as possible equal. 


In Compt. vend, Berthelot gives several thermal measurements 
showing that in the substitution of halozens for byd ogen in 
hydrocarbons, the quantity of heat evolved varies according to 
the series aad chemical function of the hydrocarbsns employed, 
and is generally smaller the greater the number of halogen 
atoms substituted. The heat of formation of chloral alcoholate 
in various physical states is also considered by Berthelot : among 
other results it is shown that chloral hydrate is decompo-ed by an 
excess of absolute alcohol, but that the alcoholate is decomposed 
by much water; in the former of these actions there is exhibited 
the decomposition of a more volatile compound—chloral hydrate 
—aud formation of a less volatile—chloral aleoholate; and at 
the same time the expulsion of a less volatile sub:tance—water— 
by a more volatile—alcohol. 


THE proto-salts of chromium (or chromous salt») are unstabls 
and but little known: in Compr, rend. M, Moissau deseribes 
two salts belonginz to this series, viz., chromous chloride, CrCl, 
and chromous sniphate, CrSO,7H,O. 


Tw the Berichte of the Gernan Chemical Society Herr C. 
Zimmermann states that potas-iam permanganate may be used 
for determining iron in presence of considerable quantities of 
hydrochloric acid, if a solutioi of manganous chloride, or 
preferably manganous sulphate, be added previous to titration, 


AccoRDING to the hypothesis of Vant’ Hoff, propyl glycol 
ouzht to be an optically active liquid, inasmuch as the mole- 
cule of this compound contains one asymmetric carbon ato, 7.¢. 
an atom directly united with four different radicles ;— propyl 

CH,—C—CH,OH 
glycol being formulated as IX : 

lI OIT 

has recently shoun (Compt, vend.) that if ordinary propyl 
glycol—from glyceric acid—be sn jected to partial fermenta- 
tion, the unfermented residue exhibits slight dextrorotatory 
powers, 
an optically active and aa optically inactive modification, and 
that the latter being decomposed by the ferment, the presence of 
the former is rendered evideut. From optically active propyl 
glycol Le Bel has prepared an active propylene oxide boiling at 
-35°, which he states is the most volatile optically active compound 
at present known. 


Le” Bet 


Le Bel thinks tbat ordinary propyl glycol contains both | 


A SERIES of optically active amylamines is described in Come. 
rend, by M. Plimpton. The e compounds are obtained fron 
amyl bromide—from active amylic aleohol—by the action of 
alcoholic ammonia, 

In Chem. Centralblatt &, Ludwig descrihes experiments ox 
the localisation of arsenic, absorhed as arsenious oxide, in the 
animal organism : contrary to the results of many former experi- 
menters, Ludwig asserts that an accumulation of arsenic occurs 
in the liver: neither the bones nor the brain retain arsenic for 
any length of time. Arsenie was detected in the liver of a dog 
forty days after the last dose had been administere J, but no trace 
could be found ia the brain, bones, or muscles. Ludwig’s 
results are generally confirmed by Johnsoa and Chittenden 
(Amer. Chem. Fourn.). 


MM. pes CLoizeaAux AND Damour describe (Compr. rend.) 
a new selenite of copper, to which they give the name Chalco- 
mentte. The mineral occurs ia the Argentine Republic, in s uall 
green clinorhombic crystals, associated with selenite of lead, and 
selenite of lead and copper, 


M. SULLIoT proposes (Compt, rend.) to employ ‘chamber 
crystals ” as a disinfectant, He places a solution of these crystals 
in sulphuric acid in the room or other place to be disinfected ; 
the atmospheric moisture slowly decomposes the liquid with 
| liberation of oxides of nitrogen, which de-troy noxious organic 
matter present in the air. 


Mr. M. W. WILuiaMs describes, in Chem, Soc. Fournal, a 
metho! for freeing water, to be analysed by the process uf 
Frankland and Armstroag, from nitrates and ammonia. Ile 
digests the water with carefully-prepared ‘‘ copper-zine couple," 
whereby all nitrates are reduced to ammonia; he then distils off 
auimonia, evaporates to dryness, and proceeds in the usual 
manner. The use of snlphurous acid, which has always been 
much objected to, is thus obviated. 


In the same journal there is a suzsgestive paper by Prof, 
Hartley on the ‘Relation between the molecular stracture of 
carbon compounds and their ab-orption-sp ctra.” Evidence ts 
accumulated ia favour of the view that the selective absorption 
exhibited hy ‘‘aromatic ” compounds depends on the vibrations 
of the carbon atoms within the molecule, but that these atomic 
vibrations are dependent upoa the nature cf the molecular vibra- 
tions themselves, and are probably to be rezarded as harm nics 
of these fundamental vibrations. 


Tue second and third parts of the Gazeta Chimica Italana 
for the present year exhibit very uumi-takably the activity of 
Italian chemists, chiefly in the domain of organic chemistry. 
Schiff continues his researches on Glucosides ; the derivatives of 
thym 1 are studied by Paternd aud Canzoneri; Macazno de 
scribes experiments on the spectroscopic detection of artificial 
colouring matters in wines, Koenig, Schiaparelli, Barbaylia, 
and other known chemists contriute papers. 


GEOGRAPHICAL NOTES 

Mr, EpwarD WHYMPER on Monday last addres-ed a large 
meeting of the Geographical Soviety on some featuces ia his 
recent journey amonz the Great Andes of the Equator, Tis 
paper was not, however, of so popular a nature as those which 
he read before the Alpine Club and the Society of Arts. The 
| chief facts left ou the minds of his very attentive audience may 

be briefly stated Mr, Whymper found by careful experiments 

that aneroid barometers are not to be depended upon for tbe 
determination of heights, and that there is a rem:rkable differ- 
ence in altitudes as fixed by the boiling point of water aad the 
mercur al barometer. le asserted, as the resul’ of his o'-erva- 
tions, that it is a mistake to suppose that there are two parallel 
chains in the Ecnadorian Andes, as u willy shown on our map>. 

This is a poiut, bowever, on which more light is evidently 

required. Mr, Whymper’s account of his ascent of the hitherto 

nuknawn peak called Sara-Ureu, was very interesting, and this 
| achievement alone would stamp him a mou itaineer of the highest 
| skill and courage. 

Tue following award has just been made of the medals givea 
annually by the Council of the Geographical Society for com- 
petition amonz a limite] number of public schools :—Physical 
Geozraphy (Mr. H. N. Moseley, ONS examiner): Gold 
medal, E. G. Reid, Dulwich College ;_ silver medal, Sydney 
Edkins, City of Londuu School ; Political Geogra phy (Right 
| Rev. Bishop Abrabam, exam‘ner): Gold medal, Theodore 
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Brooks, London International College ; silver medal, Chas. Th. 
Knaus, Dulwich College. 


Tue Willem Barents, the little Polar ship which has already 
made three voyages to the Northern Polar Sea, has left 
Amsterdam for the fourth time. The crew consists of a 
lieutenant of the Royal Navy, H. van Broekhuyzen, as captain, 
two other officers, a physician, a zoologist, a photographer (the 
Englishman, Mr, Grant), and six sailors. 

Doctors ARTHUR AND AUREL KRAUSE have left Bremen 
to spend some time in the neighbourhood of Behring Straits for 
the purpose of exploring and collecting, at the expense of the 
Bremen Geographical Society, They will visit the Chukchi 
peninsula, Behring Islands, and Alaska, where they will make 
zoological collections and carry on various scientific observations. 


Mk. I]ENRY SOLTAU and Mr, J. W. Stevenson, of the China 
Inland Mission, have successfully made the journey from Bhamo 
into China, reaching I-chan-fu, on the Yang-tsze-kiang, on 
March 14, This is the first time that it has been accomplished 
by Europeans, and the time occupied was abont four months, 


Tue first paper in the May number of Petermann’s Mittheil- 
unger is a study of the Padolian Dniester region by Ritter v. 
Habdank Dumkowski. This is followed hy the continuation of 
Dy. Radde’s account of his journey to Talysh, Aderbeijan and 
the Sawalan; M. Charnay’s expedition to Central America 
from the North American Review ; M. Potanin’s researches in 
Western Mongolia in 1876-77, with a map; Recent Surveys in 
the Western United States, with a map; and the usual Monthly 
Notes. Among the latter is a long account of Dr. Lenz’s journey 
to Timbuctoo, with a sketch-map. 


WE have received Nos. 1 and 3 of the Budletin of the 
American Geographical Society, the two most important papers 
in which are on the recent investigations of the Gulf Stream, by 
the U.S. Coast Survey steamer Blake, by Commander fe IRe 
Bartlett, and Changes in the Physical Geography of the Ancient 
Tiome of Man in Central and Western Asia, by the Rev. Owen 
Street. 

Dr, Morrat, the venerable missionary and pioneer explorer 
in Africa, was entertained at a banquet in the Mansion House 
on Saturday, 


THE Zulletin of the Society of Commercial Geography of 
Bordeaux contains a brief statement of M, Paul Soleiilet’s 
views on the African question. After addressing the Society 
M. Soleillet proceeded to Paris, but he entertains hopes_ of 
being able to return to West Africa in November. 


THE PRODUCTION OF SOUND BY RADIANT 
LEAN IEIE 


[NX my Doston paper cu the photophone (NATURE, vol. xxii. 

p- 500) the discovery was announced that thin disks of very 
many different substances ezt/ed sounds when exposed to the 
action of a rapidly-interrupted beam of sunlight. The great 
variety of material used in these experiments led me to believe 
that conorousness under such circumstances would be found to 
Lea general property of all matter. 

At that time we had failed to obtain andible effects from 
masses of the various substances which became sonorous in the 
condition of thin diaphragms, but this failure was explained 
upon the supposition that the molecular disturbance produced 
by the light was chiefly a surface action, and that under the 
circumstances of the experiments the vibration had to be trans- 
mitted through the mass of the substance in order to affect the 
ear. It was therefore supposed that if we could lead to the ear 
air that was directly in contact with the illuminated surface, 
Icuder sounds might be obtained, and solid masses be found to 
he as sonorous as thin diaphragms. The first exjeriments made 
to verify this hypothesis pointed towards success. A beam of 
sunlight was focussed into one end of an open tube, the ear 
being placed at the other end. Upon in‘errupting the beam, a 
clear musical tone was heard, the pitch of which depended upon 
the frequency of the interruption of the light and the loudness 
ujon the material composing the tube. 

While in Paris a new form of the experiment occurred to my 
mind, which would not only enable us to investigate the sounds 
produced by mas:es, but would also permit us to test the more 


* Abstract of a paper by Prof. Alexander Graham Bell, read betore the 
National Academy of Arts and Sciences, April 2t, 1881. 
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general proposition that sonorousness, under the influence of 
intermittent light, is a yroperty common to all matter. The 
substance to he tested was to be placed in the interior of a 
transparent vessel made of some material which (like glass) is 
transparent to light but practically opaque to sound. 

Under such circumstances the light could get in, but the 
sound produced hy the vibration of the substance could not get 
out. The audible effects conld he studied by placing the ear in 
communication with the interior of the vessel by means of a 
hearing tube, 

Some preliminary experiments were made in Paris to test this 
idea, and the results were so promisiug that they were communi- 
cated to the French Academy on Oétober 11, 1880, in a note 
read for me by Mr. Antoine Breguet. 

I wrote to Mr, Tainter suggesting certain experiments, and upon 
my return to Washington in the early part of January, Mr. 
Tainter communicated to me the results of the experiments he 
had made in my laboratory during my absence in Europe. He 
had commenced by examining the sonorous properties of a vast 
number of su! stances inclosed in test-tubes in a simple empirical 
search for loud effects. He was thus led gradually to the 
discovery that cctton-wool, worsted, sill, and fibrous materials 
generally, produced much londer sounds than hard rigid bodies 
like crystals, or diaphragms such as we had hitherto used. 

In order to study the effects under better circnmstances he 
inclosed his materials in a conical cavity in a piece of brass 
closed by a flat plate of glass, A brass tube leading into the 
cavity served for connection with the hearing-tube. When this 
conical cavity was stuffed with worsted or other fibrous materials 
the sounds produced were much louder than when a test-tube 
was employed. Mr, Tainter next collected silks and worsteds of 
different colours, and speedily found that the darkest shades 
prodnced the be-t effects. Black worsted especially gave an 
extremely lond sound. 

About a teaspoonful of lamp-black was placed in a test-tube 
and exposed to dn intermittent beam of sun-light. The sound 
produced was much londer than any heard before. Upon 
smoking a piece of plate-glass, and holding it in the intermittent 
beam with the lamp-black surface towards the sun, the sound 
produced was Iond enough to be heard, with attention, in any 
part of the room, With the lamp-black surface turned from 
the sun the scund was much feebler. 

Upon smoking the interior of the conical cavity and then 
exposing it to the intermittent beam with the glass lid in position 
as shown, the effect was perfectly startling, The sound was so 


, loud as to be actually painful to an ear placed clorely against the 


end of the heaiing-tube. The sounds, however, were sensibly 
louder when we placed some smoked wire gauze in the receiver. 

When the beam was thrown into a resonator, the interior of 
which had been smoked over a lamp, most curious alternations 
of sound and silence were observed. The interrupting disk was 
set rotating at a high rate of speed, and was then allowed to 
come gradually to rest. An extremely feeble musical tone was 
at first heard, which gradually fell in pitch as the rate of inter- 
ruption grew less. The loudness of the sound produced varied 
in the most interesting manner, Minor reinforcements were 
constantly cccurring, which became more and more marked as 
the true pitch of the resonator was neared. When at last the 
frequency of interruption corresponded to the frequency of the 
fundamental of the resonator, the sound produced was so loud 
that it might have been heard by an audience of hundreds of 

eople. 

The extremely loud sounds produced from lamp-black have 
enabled us to demonstrate the feasibility of using this substance 
in an articulating photophone in place of the electrical receiver 
formerly employed. Words and sentences spoken into the 
transmitter in a low tone of voice were audibly reproduced by 
the laip-black receiver at forty metres distance, 

In regard to the sensitive materials that can be employed, our 
experiments indicate that in the case of solids the physical con 
dition and the colour are two conditions that markedly influence 
the intensity of the sonorous cffects, The loudest sounds are 
preduced from substances in a loose, porous, spongy condition, 
and from those that have the darkest or most absorbent colours. 
The materials from which the best effects have been produced 
are cottou-wool, worsted, fibrous materials generally, cork, 
sponge, platinum and other metals in a spongy condition, and 
lamp- black. 

The loud sounds preduced from such substances may perhaps 
be explained in the following manner: - Let us consider, for 
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example, the case of lamp-black—a substance which becomes 
heated by exposure t) rays of all refrangibility. I look upon a 
mass of this substance as a sort of sponge, with its pores filled 
with air instead of water. When a beam of sunlight falls upon 
this mass the particles of lamp-black are heated, and consequently 
expand, causing a contraction of the air-spaces or pores among 
them. Under these circumstances a pulse of air should be 
expelled, just as we would squeeze out water from a sponge. 
The force with which the air is expelled must be greatly increased 
by the expansion of the air itself, dne to contact with the heated 
particles of lamp-black. When the light is cut off the converse 
ptocess takes place, The lamp-black particles col and contract, 
thus enlarging the air-spaces among them, and the inclosed air 
also becomes cool. Under these circumstances a partial vacuum 
should he formed among the particles, and the outside air would 
then be absorbed as water is by a sponge when the pressure of 
the hand is removed. 

I imagine that in some such manner as this a wave of con- 
densation is started in the atmosphere each time a beam of sun- 
light falls upoa Jamp-black, and a wave of rarefaction is 
originated when the light is cut off. We can thus understand 
how it is that a sub.tance like lamp-black produces intense 
sonorous vibrations in the surrounding air, while at the same 
cime it communicates a very feeble vibration to the diaphragm 
or solid bed upon which it rests. 

In his paper read before the Royal Society on March 10 Mr, 
Preece describes experiments from which he claims to have 
proved that the effects are wholly due to the vibrations of the 
confined air, and thit the disks do not vibrate at all. 

But for reasons stated Mr. Bell concludes that in the case of 
thin disks a real vibration of the diaphragm is caused by the 
action of the intermittent beam, independently of any expansion 
and contractioi of the air confined in the cavity behind the 
diaphragm, Lord Rayleigh has shown mathematically that a 
to-and-fro vibration, of sufficient am plitude to produce an audible 
sound, would result from a periodical com nunication and 
abstraction of heat, and he says: ‘‘ We may conclude, I think, 
that there is at present no reason for discarding the obvious 
explanation that the sounds in question are due to the bending of 
th2 plates under unequal heating” (NATURE, vol. xxiii, p. 274). 

[Mr, Bell then descrihes experiments (devised by Mr. Tainter) 
which have given re-ults decidedly more favourable, in his 
opinion, to the theory of Lord Rayleizh than to that of Mr. 
Preece. | 

The list of solid sub.tances that have been submitted to 
experiment in my lahoratory is too long t» be quoted here, and 
I shall merely say thut we have not yet found one solid body 
that has failed to become sonorous under proper conditions of 
experiment.? 

The sounds produced by liquids are much more difficult to 
observe than those produced by solids. The high absorptive 
power possessed by most liquids would lead one to expect 
latense vibrations from the action of intermittent light, but the 
number of sonorous liquids that have so far been found is ex- 
tremely limited, and the sounds produced are so feeble as to be 
heard only by the greatest attention and under the best circum- 
stances of experiment. In the experiments made in my laboratory 
a very lonz test-tube was filled with the liquid under examination, 
and a flexible rubber-tube was slipped over the mouth far enough 
down to prevent the possihility of any light reaching the vapour 
ahove the surface, Precantions were also taken to prevent 
reflection from the bottom of the test-tube. An intermittent 
beam of sunlight was then focussed upon the liquid in the 
middle portion of the test-tube by means of a lens of large 
diameter. : 

Results 


Clear water EOL ees 
Water discoloured by ink 
MIETTUEY 05 nee ea 08 
Sulphuric ether * .., 
Ammonia a 
Ammonio-sulphate of copper 
Wises VS hee ane. a0 nae 
Indigo in sulphuric acid... 
Chloride of copper * ian oe BA es 
The liquids distinguished by an asterisk gave the best sounds. 
* Carbon and thin microscope glass are mentioned in my Bostoa paper as 
non-responsive, and powdered chlorate of potash in the communication to 
the Freuch Academy (Comptes renduts, vol. xcl., p. 595) All these sub- 


stances have since yielded sounds under more careful conditions of 
experiment. 


No sound audible. 

Feeble sound. 

co. aa Be No sound heard. 

«. Feeble, bat distinct sound, 
oon ” ” 
Lea ” 
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Acoustic vibrations are always much enfeebled in passing 
from liquids to gases, and itis probable that a form of experi- 
ment may be devised which will yield better results by com- 
municating the vibrations of the liquid to tbe air through the 
medium of a solid rod. 

The vapours of the following substances were found to be 
highly sonorous in the intermittent beam :—Water vapour, coal 
gas, sulphuric ether, alcohol, ammonia, amylene, ethyl bronide, 
diethylamene, mercury, iodine, and peroxi ie of nitrogen. The 
loudest sounds were obtained from iodine and peroxide of nitro- 
gen. I have now shown that sounds are produced hy the direct 
action of intermittent sunligbt from substances in every physical 
condition (solid, liquid, and gaseous), and the probability is 
therefore very greatly increased that sonorousness under such 
circumstances will be found to be a universal property of matter. 

At the time of my communication to the American Associa- 
tion the loudest effects obtained were produced by the use of 
selenium, arranged in a cell of suitable construction and placed 
ina galvanic circuit with a telephone. But the selesium was 
very inconstant in its action, and from experiments by Dr, 
Chichester Bell of University College of London, it was found 
that all the seleniun used was tainted with impurities, 

Prof. W.G. Adams (Proceedings Royal Society, vol. xxiv. p. 
163) has shown ‘that tellurium, like selenium, has its electrical 
resistauce affected by light, and we have found that when this 
tellucium spiral is counected in circuit with a galvanic hattery 
and telephone and expused to the action of an intermittent beam 
of sunlight, a distinct musical tone is produced by the telephone. 

Jt occurred to Mr. Tainter before my return to Washington 
last January that the very great molecular disturbance produced 
in Iamp-black by the action of intermittent sunlight shauld pro- 
duce a corresponding disturbance in an electric current passed 
through it, in which case lamp-black could be employed in 
place of selenium in an electrical receiver, This has turned out 
to be the case, and the importance of the discovery is very great, 
especially when we consider the expense of such rare substances 
as seleninim and tellurium. 

We have ob.erved that different substances produce sonnds of 
very different intensities under similar circumstances of experi- 
ment, and it has appeared to us that very valuable information 
might be obtained if we could measure the audible effects pro- 
duced. For this purpose we have constructed several different 
forms of apparatus for studyiag the effects, but our researches 
are not yet complete. When a beam of light is brought to a 
focus by means of a lens the beam diverging from the focal 
point becomes weaker as the distance increases in a calculable 
degree. Hence if we can determine the distances from the focal 
point at which two different substances emit sounds of equal 
intensity we can calculate their relative sonorous powers. Pre- 
liminary experiments were made by Mr. Tainter during my 
absence in Europe to ascertain the distance from the focal point 
of a lens at which the sound produced by a substance became 
inaudible. A few of the results obtained will show the enormous 
differences existing between different substances in this respect. 


Distance from Focal Point of Lens at which Sounds become 
Juaudible with Different Substances 


m 

Zinc diaphragm (polished) ... 1°51 
lard rubber diaphragm) (22.0) o-uieescunnt sine Stns es OO) 
Tin foil $s cise de eee eee 2°00 
Telephone ne (japanned iron)... ... 2. ... 285 
Zine On (iin poltstved)) eee came nes ee cS cI 
White silk (inirecetver)i ema eee Ge es eel 
White worsted 3 Soo. Hn: Hon, aemingscno, 201 
Yellow worsted 1 PORE fs tas igs > cea TACO. 
Yellow silk nf ris. cacti Gee aeatce en aoe 4°13 
White cotton-wool 5 Skt «SRC Ae corm 4°35 
Green silk ne a, “apelleoe eobermnc. ama URS 
Blue worsted * 4°69 
Purple silk vs 4°82 
Brown silk of Chics 8K. ca SC 
Black silk Oi bar Se ee 
Red silk 5p ECE: cso | S21 
Black worsted oP Pee at ke oe OY 
Lamp-black. In receiver the limit of audibility could not 

be determined on account of want of space. Sound 

perfectly audible at a distance of ... «1. ss 4 oe. 10°00 


Mr, Tainter was convinced from these experiments that this 
field of research promised valuable results, and he at once de- 
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vised an apparatus for sindying the effects, which he described 
to me upon ny return from Europe. [The apparatus has since 
been constructed, and Mr, Bell gave a detailed description 
of it. 

Ge meauing we have uniformly attached to the words ‘ pho- 
tophone” and ‘ light ” will be obvious from the following passage 
quoted from my Boston paper :— 

“€ Although effects are produced as above shown by forms of 
radiant energy, which are invisible, we have named the appara- 
tus for the production and reproduction of sound in ibis way the 
‘photophone,’ becau e an ordinary beam of light contains the 
rays which are operative,” 

To avoid in future any misunderstandings upon this point we 
have decided to adopt the term ‘‘vadiephone” proposed by M. 
Mercadier as a general term signifying an apparatus for the pro- 
duction of sound by any form of radiant energy, limiting the 
words thermophone, photophone, and actinophone to apparatus for 
the production of sound by thermal, luminous, or actinic rays 
respectively. M. Mercadier, in the course of his researches in 
radiophony, passed an intermittent beam from an electric lamp 
through a prism, and then examined the audible effects produced 
in different parts of the spectrum (Comptes resdus, December 6, 
1880), We have repeated this ex, eriment, u-ing the sun as our 
source of radiation, and have obtained results somewhat different 
from those noted by M. Mereadier. A beam of sunlight was 
reflected from a heliostat through an achroinatic lens, so as to 
form an image of the sun upon the slit. Tbe heam then passed 
through another achromatic Jens and through a bisnlphide of 
carbon prism, forming a spectrum of great intensity, which, 
when focussed upon a sereen, was found to be sufficiently pure 
to show the principal absorption lines of the solar spectrum. 
The disk-interrupter was then turned with sufficient rapidity to 
produce from five to six hundred interruptions of the light per 
second, and the spectrum was explored with the receiver, which 
was so arranged that the lamp-black surface exposed was limited 
by a slit, as shown. 

Under these circumstances sounds were obtained in every 
part of the visible spectrum, excepting the extreme half of the 
violet, as well as in tbe ultra-red. A continuous increase in the 
loudness of the sound was observed upon moving the receiver 
gradually from the violet into the ultra-red. The point of maxi- 
mum sound lay very far out in the ultra-red. Beyond this 
point the sound began to decrease, and then stopped so sud- 
denly that a very slight motion of the receiver made all the 
difference between almost maximum sound and complete silence. 

2. The lamp-blacked wire gauze was then removed and the 
interior of the receiver was filled with red worsted, Upon 
exploring the s;ectrum as before, entirely different results were 
obtained. The maxinum effect was produced in the green at 
that part where the red worsted appeared to be black, On 
either side of this point the sound gradually died away, be- 
coming inaudible on the one side in the middle of the indigo, 
and on the other at a short distance outside the edge of the red. 

3. Upon substituting green silk for red worsted the limits of 
audition appeared to be the middle of the blue and a point a 
short distance out in the ultra-red. Maximum in the red. 

4. Some hard-rubber shavings were now placed in the re- 
ceiver. The limits of audibility appeared to be on the one hand 
the junction of the green and blue, and on the other the outside 
edge of thered, Maximum in the yellow. Mr, Tainter thought 
he could hear a little way into the ultra-red, and to his ear the 
maximum was about the junction of the red and orange, 

5. A test-tube containing the vapour of sulphuric ether was 
then substituted for the receiver. Commencing at the violet 
end, the test-tube was gradually moved down the spectrum and 
out into the ultra-red without audible effect, Lut when a certain 
point far out in the ultra-red was reached a distinct musical tone 
suddenly made its appearance, which di-appeared as suddenly 
ou moving the test-tube a very little further on. 

6. Upon exploring the spectrum with a test-tube containing 
the vapour of iodine the limits of andibility appeared to be the 
middie of the red and the junction of the blne and indigo, 
Maximum in the green. 

7. A te:t-tube containing peroxide of nitrogen was substituted 
for that containing icdine, Distinct sounds were obtained in all 
parts of the visible spectrum, but no sounds were ohserved in 
the ultra-red, 

The maximum effect seemed to me to be in the blue, The 
sounds were well-marked in all parts of the viclet, and I even 
fancied that the auditle effect extended a httle way into the 


ny Al 1 Oe 


| Way 12, 1881 


ultra-violet, but of this I cannot be certain. Upon examining 
the absorption-spectruin of peroxide of nitrogen it was at once 
observed that the maximum sound was produced in that part of 
the spectrum where the greatest number of ab orption lines 
made their appearance. 

8. The spectrum was now explored by a selenium cell, and 
the audible effects were observed by means of a telephone in 
tbe same galvanic circuit with the cell. The maximum effect 
was produced in the red. The audible effect extended a little 
way into the ultra-red on the cne hand and up as high as the 
middle of the violet on the other. 

Although the experiments so far made can only be considered 
as preliminary to others of a more refined nature, I think we 
are warranted in concluding that the nature of the rays that 
produce sonorous effects in different substances depends upon 
the nature of the substances that are exposed to the heam, and 
that the sounds are in every case due to those rays of the spectrum 
that are absorbed by the body. 

Our experiments upon the range of andibility of different snb- 
stances in the spectrum have Jed us to the construction of a new 
instrument for use in spectrum analysis, The eye-piece of a 
spectroscope is removed, and sensitive substances are placed in 
the focal point of the instrument behind an opaque diaphragm 
containing a slit. These substances are put in communication 
with the ear by means of a hearing-tube, and thus the instrument 
is c nverted into a veritable “‘spectrophone.” 

Suppose we smoke the interior of our spectrophonic receiver, 
and fill the cavity with peroxide of nitrogen gas. We have then 
a combination that gives us good sounds in all parts of the 
spectrum (visible and invisible) except the ultra violet. Now 
pass a rapidly interrupted beam of light through some substance 
whose absorption spectrum is to be investigated, and bands of 
sound and silence are ob:erved upon exploring the spectrum, the 
silent positions corresponding to the absorption bands. Of 
course the ear cannot for one moment compete with the eye in 
the examination «f the visible part of the spectrum ; but in the 
invisible part beyond the red, where the eye is useless, the ear is 
invalueble. In working in this region of the spectrum lamp- 
black alone may be used in the spectrophonic receiver. Indeed 
the sounds produced by this substance in the ultra-red are so, 
well marked as to constitute our instrument a most reliable and 
convenient substitute for the thermo-pile. A few experiments 
that have been made may be interesting. 

1, The interrupted beam was filtered through a saturated 
solution of alum, 

Result: The range of audibility in the ultra-red was slightly 
reduced by the absorption of a narrow band of the rays of lowest 
refrangibility. The scunds in the visible part of the spectrum 
seemed to be unaffected. 

2. A thin sheet of hard rubber was interposed in the path of 
the beam. 

Result : Well-marked sounds in every part of the ultra-red. 
No sounds in the visible part of the spectrum, excepting the 
extreme half of the red. 

The:e experiments reveal the cause of the curious fact alh ded 
to in my paper read before the American Association last 
August—that sounds were heard from selenium when the beam 
was filtered through both hard rubber and alum at the same 
time, 

3. A solution of ammonia-sulphate of copper was tried. 

Result; When placed in the path of the beam the spectrum 
disappeared, with the exception of the blue and vi let end. To 
the eye the spectrnm was thus reduced to a single brcad band of 
blue-violet light. To the ear however the spectrum revealed 
itself as two bands of sound with a broad space of silence 
between, The invisible rays transmitted constituted a narrow 
band just outside the red. 

I think I have said enough to convince you of the value of 
this new method of examination, but I do not wish you to under- 
stand that we look upon our results as by any means complete. 
It is often more interesting to ob erve the first totterings of a 
child than to watch the firm tread of a full-grown man, and 1 
feel that our first footsteps in this new field of science may have 
more of interest to you than the fuller results of mature research, 
This mut be my excuse for having dwelt so long upon the 
details of incom, Icte experiments, , 

I recognise the fact that the spectrophone must ever remaim a 
mere adjunct to the spectroscope, but 1 anticipate that it hasa 
wide and independent field of usefulness in the investigation of 
absorption spectra in the ultra-red, 
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ON AN ACQUSTIC PHENOMENON NOTICED 
IN TFATGROOMES TUBE 

A SHORT time since, while experimenting with a Crookes 
tube, I noticed a phenomenon which was quite striking, 

and so evident that it hardly seems pos ible that it has not fre- 

quently been observed before ; but as no allusion to the eftect 

in question has come to my notice, I venture to call attention 

to it. 

Tn working with the tnbe in which a piece of sheet platinum 
is rendered incandescent by the concentration upon it of electri- 
fied particles, repelled from a concave mirror, I noticed that 
when the mirror was made the negative electrode, so that this 
concentration took place, a clear and quite musical note issued 
from the tube. I thonght at first that the pitch of the note 
would coincide with that produced by the circuit-breaker used 
with the enil (which made about 100 breaks per second), but this 
‘did not prove to be the case. In fact very great changes in the 
rate of the circuit-breaker did not affect the note given by the 
tube. The effect seemed to be produced by the vibration of 
the sheet-platinum in its own period, under the influence of the 
molecular impact, which vibration was communicated to the 
glass walls of the tube by the enamel rod to which the platinum 
was attached, giving rise to a sound somewhat resembling the 
pattering of rain against a window-pane, but higher in pitch and 
more musical. This sound changed its character very greatly 
when the direction of the current was reversed, a feeble murmur 
only being heard. I obtained a similar musical note, though far 
less loud, with the ‘* mean free-path tube,” best when the middle 
plate was positive. With a tube containing phosphorescent 
sulphide of calcium, the note was very dull in its quality and 
low in pitch, but still quite perceptible. With this tube a 
change in the direction of the current, as might be expected, did 
not atfect the sound prodnced. I did not obtain this musical 
note from any tube that I have in which the current enters and 
leaves by a straight wire, except in the case of a single Geissler’s 
tube exhausted s> as to give stratifications, in which it was very 
feebly heard. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


A LARGE number of ladies and geatlemen assembled on 
Tuesday in Cowper Street t> witness the laying of the fonnda- 
tion-stone of the Finsbury Technical College which it has lately 
been resolved to establish by the City and Guilds of London 
Institute, by His Royal Highness Prince Leopold. According 
to the report of the Council of-the Institute to the Governors, 
the projected building is estimated to cost 20,382/., exclusive of 
the professional charges, fittings, and other incidental expenses, 
which will amount to some 5000/7. Inthe plans ample accom- 
modation is provided for instruction in the application of physics, 
chemistry, and mechanics to the various industries. The build- 


ing will contain thirty-two rooms, including a large laboratory, 
two lecture theatres, class, drawing, j rivate, and engine rooms, 
workshops, and clerks’ offices. Lord Selborne, in welcoming 
the Prince, after noting the progress of science as applied to arts 
and manufactures in this and other conntries, said tbat in the 
race of competition the prize mn-t in the end belong to those 
who best knew how to build the superstructure of arts and manu- 
facture on their handicrafts with a sound foundation of scientific 
knowledge, The ceremony of laying the stone was gone through 
by Prince Leopold, who inthe course of his remarks said that 
the institution has proclaimed its determination to enter into 
generous rivalry with other countries in those branches of trade 
and commerce in which, one must needs confess, our native in- 
dustries have of late years not taken that position which we as 
Englishmen would wish them to occupy. We are heginning to 
realise that a thorough and liberal system of edneation must be 
placed within the reach of the Britisb artisan in order to enable 
him to hald his own against foreign competition. Mr. Mundella 
said that by instituting this college they were taking the same 
step in applying science to industries which had been taken in 
applying arts to manufactures at South Kensington. Among the 
articles deposited in the cavity of the foundation-stone was a 
copy of NATURE. 


* Read by C. R. Cross at a meeting of the American Academy of Arts 
and Sciences, November to, 1880. 


THE Berlin correspondent of the Zémes states that 2 movement 
is afoot among the Germans in the United States for the creation 
of a native University on the model of those in the old country, 
to be called the Kaiser Wilhelm Universitit, in commemora- 
tion of the ‘‘ glorious resnscitation of the Fatherland.” Mil- 
waukee is mentioned as the likeliest candidate among all the 
cities of the West that aspire to the honour of harbouring this 
plant of pure Teutonic culture, which would cost, to begin with, 
abont two million dollars, It is not at all probable, however, 
that the scheme will come to anything. 


SCIENTIFIC SERIALS 


THE Journal of Anatomy and Physiology for April, 1881 
(vol. xv. part 3), contains :—On the bones, articulations, and 
muscles of the rndimentary hind-limb of the Greenland right 
whale (Lakena mysticetzs), by Dr. J. Struthers.—On the stridu- 
lating apparatus of Callomystax gagata, by Prof, A. C. Haddon 
(Plate 20).—On the sternum as an index of age and sex, by Dr. 
Thomas Dwight (concludes that the breast-bone is no trust- 
worthy guide either to the sex or the age).—On the mechanism 
of costal respiration, by Dr, J. M. Hobson (with figures),—On 
the membrana propria of the mammary gland, by Dr, C. W. M. 
Moullin (with figures).—On double and treble staining of micro- 
scopical specimens, by Dr. W. Stirling —On the comparative 
anatomy of the lymphatics of the mammalian urinary bladder, 
by Drs. George and F. Elizabeth Hoggan (plate 21).—Notes on 
a dissection of a case of epispadias, and on the morphology of 
the muscles of the tongue and pharynx, by Dr. R. J. Anderson. 
—On the so-called movements of pronation and supination in 
the hind-limb of certain marsupials, by Dr. A. H. Young.—A 
contribution to the pathological anatomy of pneumonokoniosis 
(Chalicosi: pulmonum), by Thos, Harris (plate 22).—On the 
histology of some of the rarer forms of malignant bone tumours, 
by Robt. Maguire.—On the morbid histology of the liver in 
acute yellow atrophy, by Prof. Dreschfeld.—On the relationship 
between the muscle and its contraction, by lr. J. Theodore Cash. 
— Anatomical notes. 


The Quarterly Fournal of Microscopical Science, April, 1881, 
contains—On the minute anatomy of the branchiate echino- 
derms, by P. Herbert Carpenter (plates tr and 12),—On young 
stages of Limnocodium and Geryonia (plate 13), and observa- 
tions and reflections on the appendages and on the nervous 
system of 4pus cancriformis, by E. Ray Lankester (plate 20).— 
On the origin and significance of the metamorphosis of Actino- 
trocha, by Edmund B, Wilson (plates 14 and 15).—A further con- 
tribution to the minute anatomy of the organ of Jacobson in the 
guinea-pig (plates 16 and 17), and histological notes, by Dr. E. 
Klein.—On the development of microscopic organisms occurring 
in the intestinal canal, by Dr. D. Cunningham (plate 18).—Re- 
searches upon the development of starch-grains, by A. F. W. 
Schimper (plate 19), translated from the Botanische Zeitung.— 
On the cause of the striation of voluntary muscular tissue, by 
Dr. J. B. Haycraft.—On the relation of micro-organisms to 
disease, by Prof. Lister; with notes and memoranda, 


The American Naturalist, April, 1881.—Wm. Trelease, on 
the fertilisation of Salva splendens hy birds. (The fertilisation 
is apparently effected by a humming-bird.)—Prof. E, D. Cope, 
on the origin of the foot-structures of the Ungulates.—C. A. 
White, progress of invertebrate palzeontology in the United 
States for 1880,—Carl F, Gissler, evidences of the effect of 
chemico-physical influences on the evolution of branchiopod 
Crustaceans. —Dr. R, W. Schnfeldt, notes on a few of the dis- 
eases and injuries of birds.—A. S. Packard, jun., the brain of 
the locust (with three plates). 


Bulletin of the United States Geological and Geographical 
Survey of the Territories, vol. vi. No. t.—On the vegetation 
of the Rocky Mountain region and a comparison with tbat of 
other parts of the world, by Asa Gray and Josepb D. Hooker 
(pp. 1, 77).—On some new Batrachia and Reptilia from the 
Permian beds of Texas; on a wading bird from the Amyzon 
shales ; on the Nimravide and Canide of the Miocene period ; 
and on the Vertebrata of the Wind River Eocene beds of 
Wyoming, by E. D, Cope.—The osteology of Speotyto cuntcu- 
laria, var. hypogea, and on the osteology of Lremophila alpestris, 
by Dr. R. W. Schnfeldt.—A preliminary list of the North 
American species of Agrotis, by A. R. Grote. 
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Revue internationale des Sciences biologigues, March, 1881,— 


Prof, Stra:burger, the history of the actnal state of the cell | 


theory,—M. Debierre, phy-ical and biolegical dynamism,— 
Prof. Ray Lankester, embryology and classification of animals. 


Brain: a Yournal of Neurology.—Part 13 for April, 1881, con- 
tains, of original articles:—Dr, J. C, Bucknill, on the late f ord 
Chief Justice (Sir A, Cockhnrn) of England.—Dr, B, Bramwell, 
on the differential diagnosis of paralysis—Dr. A, Flint, jun., 
on the cause of the moverents of ordinary respiration.—Dr. 
Julius Althaus, on some points in the diagnosis and treatment of 
brain diseace.——Dr. C, S. W. Cobhoid, observations on certain 
optical illusions of motion.—Bevan T.ewis, methods of preparing, 
demonstrating, and examining cerebral structure in health and 
disease. 


Revue des Sciences Naturelles, 2™° série, tome 2, No. 4, 
March, 1881, contains:—M. A. Salvatier, on the mechanisin 
of respiration in the Chelonians (plates 5 and 6).—Dr. E, 
Jourdan, notes on the anatomy of Déstomum clavatum, 
Rud (plates 7 and S$) —M. A. Villot, another word on 
the fresh-water Pliocene of the Bas Danphiné.—M, Collot, 
provisional study of the Anthracotherinm remains from the 
liguites of Volx.—M. Viguier, note on the lithographic chalks 
of Nebias.—M. Kieffer, on the herborisations of Strobelberger 
at Montpellier in 1620 ( /7s).— Scientific review of works pnb 
lished in France on zoology, botany, and geology. 


Fournal of the Asiatic Society of Bengal, 1880, No. 4 (vol. 
xlix. Part 2).—W. T. Blanford, contributions to Indian Mala- 
cology, No. 12—new Jand and fresh-water shells from Southern 
and Western India, Burmah, the Andamans, &c. (plates 2 and 
3).—J. Wood Mason and L. de Nicéville, diurnal Lepidoptera 
from Port Blair, with descriptions of some new or little-known 
species, and of a new species of Hestia from Burmah (plate 13). 
—W. T. Blanford, description of an Arvicola (4. Flja2ve7) from 
the Punjab llimalaya —Capt. G, F, I... Marshall and L, de 
Nicéville, new species of Rhopalocerons Lepidoptera from the 
Indian region,—Jf. Wood Mason, Parantirrhcea Marshalli, the 
type of a new geius and species of Khopafocerons Lepidoptera 
from South India. 


Verhandlungen der k. &. soologisch-botanischen Gesellschaft 
tz T¥%0en, Bd. xxx., Heft 2, 1881, ccntains the minutes of pro- 
ceedings, June to December, 1880, and the following memoirs :-— 
F. Krasan, report in connection with new inve:tigations on the 
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development and origin of the lower organisms (plate 7).—Dr. | 


A. v. Krempefhuber, a new contrihution to the licken flora of 
Australia.—Th, Beling, the metamorphosis of Cenomyia ferru- 
ginea, Scop.—Prof, Josef Mik, on the mounting and collecting 
of Diptera, descriptions of new Diptera, and dipterological 
notes (plate 17),—H. B. Moschler, contribution to the Lepido- 
terons fauna of Surinam, No, iii. (plates 8 and 9).—S. Schnizer, 
mycological contributions.—]J. Stussiner, Leftomastax Simonis, a 
new species of snbterranean beetle.—Hans Leder, on the 
Coleopterous fauna of the Cancasns, No. iii., in co-operation 
with Dr. Eppelsheim and E, Reitter.—D. Hire, the Molluscan 
fauna of the Liburnian Karst.—Fritz Wachtl, contrihution to 
our know ledge of the Enropean gall-produncing insects (plate 18), 
—Count E. Keyserling, new American spiders (plate 16),—Dr, 
Ludwig Lorenz, on Distomune robustum, sp. n., from the Afri- 
can elephant (plate 19).—A. von Pelzeln, on a hornle:s deer,— 
Dr. F, Low, on a more exact knowledge of the procreativeness 
of the sexual individuals in Pemphigus.x—Dr, R. Drasche, on a 
new species of Echinrns from Japan (£, zzcizctus), and remarks 
on Thalessema erythrogrammon, Leuckart (plate 20).—Dr, R. 
Bergh, monograph of Polyceridz (plates 10 to 15). 


Gegenbaur’s morphologisches Fahrbuch, vol. 17, part 1, com- 
tains—Prof. Oscar Herburg, on the exoskeleton of fishes: No. 3, 
the Pediculati, the Discoboli, the genus Diana, the Centriscidz, 
some genera of Triglidz, and the Plectognathi (plates 1 ta 4).— 
On the duptex nature of the ciliary ganglion, by Prof. W. Kranse 
(plate 5).—On the abdominal muscles of the crocodiles, lizards, 
and tortoises, by Dr. Hans Gadow (plate 6).—Contribntions 
to the developmental history of Petromyzon, by W. B. Scott 
(Princeton), (with plates 7 to 11).—On the ‘‘ pars facialis” of 
the Jachrymal bone, by Prof, Gegenbaur. 


Rivista Scientifico-Industriale, No. 6, March 31.—On earth- 


quakes, by Dr, Bassani,—New plant, by S. Fenzi.—Determin- 
ation of the velocity of sound in chlorine, by Prof, Martini. 


Sitsungsberichte der naturforschenden Gesellschaft su Leipzig, 
1879-80,—On double monstrosities in fishes, by Prof. Rauber, 
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~—On the finer structure of mifk-glands, by the same.—On 
Aphthe, by Prof Tlennig.—On re:nits of glacier thrust, hy Prof. 
Credner,—On the geological results of a deep boring at the 
Berlin Railway at I eipzig, by the same,—On the reduction ct 
anatomical forms to equal size, by Prof. Iennig.—On the 
system of spinal gangha, by Prof, Kauber.—On chlorophyll, by 
Dr. Sachsse.—On an optical combination which may he applied 
as oljective of a tele-cope, by Dr. von Zahn.—On Lichen 
bombicinus, by Prof. Hennig.—On the development of cells to 
organs of locomotion, by Dr, Simmroth,—On Negrito skeletons 
from the Philippines in Enropean museums, by Herr Meyer.— 
ona cycle of forms of :ome nniceliufar alge, by Herz 
ichter, 


Adti della R. Accademia dei Lincei, vol, v. fasc. ix.—On the 
discharge of conden-ers, the theory of the electrophorus, and its 
analogy with condensers, by Prof. VillariimNew observations cf 
Pechile’s comet at the Royal Ob:ervatory of the Roman Col- 
lege, by P. Tacchini.—Two solar regions in continuons activily 
during 1880, by the same —On the motion of a heterogeneous 
fluid ellipsoid, hy S, Betti—New method for the volumetric 
evaluation of molybdenum, by Signors Mauro and Dune:i.—On 
some compounds of the furfuric series, by Signors Ciamician 
and Pennstedt.—Separation and determination of nitric and 
nitrous acid, by S. Piccinii— Observations on the method com- 
monly adopted in treatment of like fundamental questions of 
infinitesimal analysis, by S. Casorati—On the drainage works 
of the Roman subsoil, by S. Tommasi Crndeli. 


SOCIETIES AND ACADEMIES 
Lonpon 


Zoological Society, May 3.—Prof. W. H. Flower, LL.D., 
F.R.S., president, in the chair.— Prof, F. Jeffrey Bell, F.Z.S., read 
the first of a series of papers on the systematic arrangement of the 
Asteroidca. In the present communication the anthor directed 
atteution to the farve nnmber—more than eighty—of de-cribed 
sjecies of the genus stcr?as, the subdivision of which had 
never yet been attempted. After a list of the species with 
reference to one description of each, and a list of the synonyms, 
he proceeded to describe and make nse of certain characters as 
an aid in the classification of the species; the number of rays, 
of madreporiform plates, and of ambulacral spines forming the 
more important, and the form and character of the spines the 
less important pomts. The author then proposed a mode of 
formulating results by the use of certain symbols, and concluded 
by describing five new species.—A communication was read 
from Dr. M. Wat-on, F.Z.S., containing some observati-ns on 
the anatomy of the generative organs of the spotted hyzena, in 
continuation of a previous paper on the same subject.—Mr. 
Oldfield Thomas, F.Z.S., read a memoir on the Indian species 
of the genus A/vs, The present paper was an attempt to clear 
up the existing conInsion in the synonymy cf the Indian +pecies 
of this genus, of which the anthor recognised about nineteen as 
valid.—A communication was read from Mr. Edgar A, Smith, 
containing remarks on some specimens of Cypr@a decipiens, 
lately received by the British Museum.—A second paper by Mr. 
Smith contained the de-cription of two new species of shells 
from Lake Tanganyika,—Capt. G. E. Shelley read a paper 
containing an account >f seven collections of birds recently made 
by Dr. Kirk in the little explored regions of Eastern Africa. 
Two new species were proposed to be called Cocystes albo- 
notatus and Urobrachya Zausibarica.—Mr. Arthur G. butler, 
F.Z.S., read a paper on a collection of Lepidvptera made in 
Western India, Beloochistan, and Afghanistan by Major Charles 
Swinhoe. The collection contained examples belonging to three 
new genera and fifteen new species, 


Chemical Society, May 5.—Dr. Roscoe, president, in the 
chair.—The following pa, ers were read :—QOn the action of 
humic acid on atmospheric nitrogen, by E. W. Prevost. The 
anthor has repeated some of the experiments of E, Simon 
(Laud, Vers. Stats,xviii.) on the above action ; he is quite unable 
to confirm the resnlts of that investigator, and concludes that 
under ordinary circumstances no formation of ammonia takes 
place when humic acid and nitrogen are allowed to remain in 
contact.—On the active and inactive amylamines corresponding 
to the active and inactive alvobols of fermentation, hy R. T. 
Plimpton, The author has prepared and examined the mono-, 
di-, and triamylamines and some of their compou ds, The 
active amylamines polarise strongly ; their salts do not crystallise 
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so well as those of the inactive amylamines ; there is also some 

difference in the boiling-points and specific gravities of these 

two classes of bodies. —On the action of sodium alcoholates on | 
fumaric ethers, by T. Purdie. An acid is formed which is 

an ethylethermalic acid isomeric with the monethylmalate of | 
Desmondisir, The action of sodium isobutylate on iso- 

butyl fumarate was also studied; an isobutylaalic acid was 

formed.—On the products of the action of alkalies on ethylic 

A ethylacetosuccinate, by L. T, Thorne. An ethylsuccinic acid 

was chtained by the action of strong potash identical with that 

obtained from the @ succinate; with weak potash 5 per cent. 

a-ethyl-8-aceto-propionic acid was obtained, which on boiling 

gave off water and formed a body C,11,,0,.—On some carbazol 

compounds, by C, H. Rennie and W. R, Hodgkinson. The 

authors have studied the action of potassium carbazol on ethyl 

chlorocarbonate ; a new urethane was obtained, 


Geological Society, April 27.—R. Etheridge, F.R.S., 
president, in the chair.—Samuel Gerrard Kirchhoffer, Arthur 
Henry shakspere Lucas, and Lieut. Frederick Thomas Nelson 
Spratt were elected Fellows of the Society, The following 
communications were read :—On the precise moae of accumula- 
tion and derivation of the Moel Tryfan shelly deposits; on the 
discovery of similar high-level deposits along the eastern slopes 
of the Welsh mountains; and on the existence of drift-zones 
showing probable variations in the rate of submergence, by D. 
Mackintosh, F.G.S.—On the correlation of the Upper Jurassic 
rocks of England with those of the Continent, by the Rev. J. F. 
Blake, M.A., F.G.S. Part I, the Paris basin. This was an 
attempt to settle the many questions of correlation arising out of 
the detailed descriptions given of the various localities in the 
Paris basin where Upper Jurassic rocks are developed, by a 
consecutive survey of them all; undertaken by the aid of a 
grant from the ‘‘Govern ent Fund for Scientific Research.” 
In previous papers the names nsed for the great sub-divisions 
and their boundaries were adopted without material modification ; 
in the pre ent such modifications were proposed as may bring 
the English and Contine ital arrangements into harmony. Five 
distinct areas were considered in tbis paper :—(1)The southern 
range; (2) the Charentes ; (3) Normandy ; (4) the Pays de Bray ; 
(5) the Boulounais. From this study it was proposed—that the 
Lower Caleareons grit” ard almost all the Coralline oolite 
should be pliced in the Oxfordi.n series as the upper division, 
under the name “ Oxford Grit *’ and ‘“‘ Oxford Oolite” ; that the 
Corallian consi-ts of two parts, the Coral Rag and the Supra- 
coralline beds; that the Kimmeridgian should include the 
Astartian and Virgulian, the Ptervcerian being a subzone ; that 
the ‘Upper Kimmeridge” and the Hartwell clay, with the 
“Portland -and,” should make a new sub-division to be called 
Bolonian, the northern and southern types being both repre- 
sented at Boulogne, which may he divided mto upper and lower ; 
and that the trne Portland limestone and the Purbeck be united 
into one group, as Lower and Upper Portlindian; the fact of 
the latter being freshwater being paralleled by parts of the 
true Portland having that character.—On fossil chilostomatous 
Bryozoa from the Yarra-Yarra, Victoria, Australia, by Arthur 
William Waters, F.G.S. 


Anthropological Institute, April 26.—Prof. W. H. Flower, 
F.R.S., vice-president, in the chair.—Mr. J. E. Price exhibited 
a collection of b nes of man and other animals discovered by him- 
self and Mr. Hilton Price at the Koman villa at Brading, Isle 
of Wight. The bones had been examined by Prof Flower, who 
reported that they were all in much the same state of preserva- 
tion, and probably all contemporaneous. They consisted of (1) 
Man: fragments probably of one and the same skeleton. From 
the condition of the bones it is certain that the individual was 
adult and probably of middle age and ahont the average stature. 
(2) Dog ; Numerous remains of at least three individuals, all of 
nearly the same ase and size, not more than half-grown, having 
only the uuilk teeth in place. (3) Ox: Young. (4) Horse: One 
incisor tooth,’-Mr. A. L. Lewis read a paper on some archaic 
structures in Somersetshire and Dorsetshire. The author, in 
speaking of the preat stone circles at Stanton Drew, near Bristol, 
mentioned the elaborate as ronomical theories which had been 
propounded concerning them by antiqnaries of the last century, 
and said thar, while he had no belief in them, he thonght 
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that the larger store circles, of which this group was a speci- 
men, had heen u ed as places for solar worship; there wis in 
nearly all «t them some special reference to the north east, the 
quarter in which the sun rose on the longest day; in some, 
however, there were outlying stones towards the south, and this 
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was the case at a circle at Gorwell in Dorsetshire ; these stones 
whether to the sonth or the north-east, were evidently so placed 
for some special object, as the number of instances in which 
they occurred was too great for their position to be merely 
accidental. The paper was illustrated hy the exhihition of plan, 
model, and some worked flints, &c., found by the author at 
some of the monuments mentioned by him.—Mr. G. M. Atkin- 
son read a paper on a new instrument for determining the facial 
angle. A needle is inserted into each optic foramen, and fixed 
at a point in the centre of each orbit; the needles are connected 
hy an axle with flat ends which slide on the needles; an index- 
pointer is attached to the axle in the middle, and is in the same 
visual horizontal plane as the needles. A bar, carrying a semi- 
circular protractor, is constructed to he affixed at the ceutre-point 
of the protractor, and to have free movement in a vertical plane 
alongside the index-pointer. If this har-protractor be placed in 
position on the skull so as to touch the ophryon and alveolar 
points, the number of degrees in the facial angle, hy this 
method, will be indicated by the index-pointer on the pro- 
tractor.—The Kev. W.S. Caiger read a paper on Thomas of 
Aquinum and anthropology. 


Royal Microscopical Society, April t3.—Prof. P. Martin 
Duncan, F.K.S., president, in the chair.—A paper by Mr. W. 
H. Shruhsole and Mr. F, Kitton, on the diatoms discovered by 
the former in the London clay, was read. Also one by Dr. 
Anthony, on sliding stage diaphragms.—The other subjects 
discussed were E. Tallier’s view of the canse of the movements 
of diatoms, the ‘‘ Society” standard screw, Amphipleura pellu- 
cida illuminated by the vertical illuminator, and the structure of 
wood-sections exhibited by Mr. Stewart.—Mr. Powell exhibited 
an oil-immersion 3-inch objective of the exceptionally large 
aperture of 1°47 N.A. (10 = 180° in air). 
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Royal Society, April t7.—Sic William Thomson, honorary 
vice-president, in the chair.—Prof. llelmholtz, in an interesting 
communication on electrolytic conduction, stated that the experi- 
ments he was about to descrihe were a continuation of experi- 
ments he had formerly made in connection with certain objections 
that had been urged again-t Faraday’s law of electrolysis. He 
had already shown that a feeble galvanic current could be passed 
through an electrolytic preparation of acidulated water, even 
though the electromotive force was not sufficient to decompose 
the water, The action of such a current would be, in the first 
place, to coat the electrodes, the one with hydrogen, the other 
with oxygen. The hydrogen however speedily combined with 
the free oxygen in the air and liquid to fourm water, while the 
oxygen on the positive electrode as speedily dissipated itself. In 
this way the polarisation in the electrolytic cell was kept down, 
so that the original current was never wholly destroyed. In the 
larer exp-riments Prof, Helmholtz had completely removed the 
air from the neighbourhood of the electralyte. This was effected 
‘yan ingenious use of the property posce:sed by palladium of 
holding large quantities of hydrogen gas in its pores. With this 
specially-prepared cell he found that a feeble current passed 
through it fell down to zero in a very short time, the difference 
of potential due to the polarisation of the electrodes quite 
balancing the original electromotive force. On throwing off the 
battery the polarised electrolytic cell showed on a delicate gal- 
vanometer a reversed current, which rapidly fell to zero from an 
intensity equal to that of the original current before polarisation 
setin, Another result to which his researches had led him was 
that there were no chemicaé forces acting between the molecules 
of an electrolyte other than those that existed in virtue of what 
might be called their electric charges—a result which cannot fail 
to have an important hearing upon the question of chemical con- 
stitution.—Sir William Thomson communicated a short paper 
on the average pressure due to impulse of vortex-rings ona solid, 
When a vortex-ring is approaching a plane large in comparison 
to the dimensions of the ring, the total pressure over the surface 
is 2, When a ring approaches such a surface it begins to 
expand, so that if we consider a finite portion of the surface the 
total pressure upon it due to the ring will have a finite value 
when the ring is close enough. Ina closed cylinder any vortex- 
rug approaching the plane end will expand ont along the sur- 
face, losing in speed as it so does, until it reaches the cylindrical 
boundary, along which it will craw] back, on rebounding, to the 
otber end of the cylinder. As it approaches, it will therefore 
exert upon the plane surface a definite outward pressure, whose 
time-integral is equal to the original momentum of the vortex, and 
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a precisely equal pressure as it leaves the surface, Lence, in the 
case of myriads of vortex-rings bombarding such a plane surface, 
though no individual vertex-ring leaves the surface immediately 
after collision, for every vortex-ring that gets entangled in the 
condensed layer of drawn-out vortex-rings another will get free, 
so that in the statistics of vortex-impacts the pressure exerted by 
a gas composed of vortex-atoms is exactly the same as is given 
by the ordinary kinetic theory, which regards the atoms as hard 
elastic partic'es.—Prof. Tait, mn a brief paper on the crushing of 
glass by pressure, indicated certain results he had obtained by 
experiments, hich were in good accord with the mathematical 
theory of the strains to which a closed cylindrical glass tube 
under high pressure 1s subjected. OF the three stresses, radial, 
taagential, and longitudinal, which may be regarded as acting 
npon any elementary portion of the wall of the tube, the two 
former have a shearing effect, to which the crushing of the tuhe is 
due, From the few experiments that had been completed it 
appeared that the shear required to disintegrate ordinary lead glass 
was about 1 + z4,;.—Prof. J. Blyth gave an account of experi- 
ments which he bad made on the canse of the sounds produced 
in the microphone receiver. He also exhibited another f. rm of 
telephone, in which the vibrating membran- was attached rigidly 


to a copper wire dipping into a column of mercury which formed: 


along vith the wire part of the circuit. ‘he induetive effect of 
the currert on itself cau-ed the wire and the attached membrane 
to vibrate in exact correspondence with the variations of the 
current, 
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Academy of Sciences, May 2.—M. Wurtz in the chair.— 
The following papers were read :—Note on a property of the 
indicatrix, relative to the mean curvature of convex surfaces, by 
M, Faye.—On the inverse electromotive force of the voltaic arc, 
by M, Jamin. With a continuous battery current this inverse 
force presents a resistance to be first overcome; but with alter- 
nately contrary currents from a magneto-machine renewed at 


least 500 times per second, the current at each mversion profits | 


momentarily by the inverse force called forth during the previons 
emission. Hence the possibility of Izhting several ares in the 
ame circuit of a machine {and the number increases rapidly with 
the vel: city). - Formation of a marine zoological station in the 
Eastern Pyrenees, by M. de Lacaze-Duthiers, Some proposed 
harbour alterations at Port Vendres led the author to look about 
for another suitable locality, Banyuls-sur-Mer made prompt 
application, with generous offers of help in the case of being 
chosen. The Port Vendres authorities were also urgent. <At 
Perp'gnan the project was cordially received. Thus promises 
have been made of a capital of 32,000 francs, an annual sum of 
750 francs, a site, 2 oat, and the product of a subscription, 
lhe President expressed the satisfaction of the Academy.—The 
derangements of progression, of station, and of equilibration 
arising in experiments on the semicircular canals or in mala- 
dies of these canals, are not the effects of these, but 
of the influence they have on the cerebellum; note hy 
M. Bouillaud.—On the inequalities with long periods in 
the movements of heavenly bodies, by M. Gyldén.—On 
tae stratigraphic seri2s of rocks which form the ground in 
Upper Anvergne, by M. Fouqué. Apart from unimportant 
flows of Miocene basalt the series of volcanic rocks there com- 
prises two distinct periods, both commencing with strong projec- 
tions and eruptions of trachytic and acid Andesitic rocks, and 
terminating with very basic eruptions, porphyroid basalt and 
basalt of plateaux.—Examination of some artificial products 
obtained by James Hall, hy MM. Fouqueé and Lévy. Living in 
the end of last century, he seems to have been the first who 
artificially reproduced an eruptive crystalline rock (viz., whin- 
stone),—On salicylic acid and its applications, by M. Schlum- 
berger. ter alia, it has been given daily to animals in some 
places for years as a protective against contagious disease. To 
preserve beer it is introduced twice, the first dose being only 
sufficient to act on lactic ferments, not yeast; a second dose 
prevents the alcoholic degenerating into acetic fermentation. 
The two doses together amount to not more than ggtgz or 0°05 
er, per litre. It is estimated that 5,000,000 hectolitres of wine 
were salicylised in France in 18$0,—Observations of the comet 
71880 (Pechiile) at Paris Observatory, by M. Bigourdan.—On 
the principle of conservation of electricity, or second principle of 
the theory of electric phenomena, by M. Lippmann. The 
algebraic sum of all the simultaneous variations of charge is 
always nil, Hence the sum of the quantities of free electricity 
is invariable, since its total variation is always equal to 


zero. This law extends to all the phenomena hitherto 
studied, M, Lippmann translates it into analytical language. 
—On the protobromide and protoiodide of chromium, and on the 
oxalate and protoxide of chromium, by M. Moissan.—On the 
acetylic derivatives of cellulose, by M. Franchimont,—Action of 
sulphuric acid on acetic anhydride, by the same.—On a reagent 
fitted to distinguish ptomaines frem vegetable alkaloids, by MM. 
Brovardel and Boutmy, This reagent is ferricyanide of 
potassium, which, in presence of pure organic baes produced in 
the laboratory or extracted from a body alter alleged poisoning, 
is not any way modified, but when brought into contact wit! 
ptomaines (cadaveric alkalies) is changed at once to ferrocyanide, 
and then becomes capable of forming prussian blue with salts 
of iron.—On a combination of iodoform and strychnine, by 
M. Lextrait.—On some felspars of the valley of Bagnéres-de- 
Luchon (Haute-Garonne), by M. Filhol.—On the physiologie-! 
and pharmaco-therapic effects of inhalation of oxygen, by M. 
Hayem. Inhalation of oxygen is a useful auxiliary to treatment 
of chlorosis with iron. The action is similar to that of hydro- 
therapy, which stimnlates the nutritive movement and the forma- 
tion of red corpuscles, without sensibly modifyiny the individual 
alterations of these elements. The method effectually suppresses 
vomiting when not caused by organic lesion of the stomach,— 
On an approaching scientific voyage to the whale fishery of 
Vad-6, by M. Pouchet. Vadso is on the east coast of Finmark. 
A steam advice-boat, Ze Coligiy', has been placed at M, Pouchet’: 
disposal by Government. The marine fauna and flora and the rocks 
of the Varanger fiord will be studied, and certain questions in 
the biology of fishes especially.—Migration of the puceron of 
the poplar (Pemphigus bursarius, Lin.), by M. Lichtenstein,— 
Trichinze encysted in the intestinal walls of the pig, by M. 
Chatin.—Study on some points of the anatomy of Steraspis 
seutata, by M. Rietsch.—On two meteors observed at Nonvion- 
en Thierache, by M. Baudrin. 
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Imperial Academy of Sciences, May 5.—L. Fitzinger in 
the chair.—The following papers were read :—F, Steindachner, 
contributions to the knowledge of the river fishes of Souti 
America, Part iii, ; ichthyological contributions, Part xi., by the 
same,—Dr. Kar] Richter, contributions ta a precise knowledge 
of cell-membranes of the fungi.—Dr. R. Benedikt and v. Hiibl, 
on dinitro- and trinitroresorcin.—. Fischer, on tbe salts of 
resorcinsulphonie acid.—Prof. H. Durége, on bodies (figures) of 
four dimensions. —A. Brezina, on the meteor-iron of Bolson de 
Mapimi.—Dr. T. Domac, on hexylene of mannite.—Prof. 
Stefan, on tbe evaporation at a circular or elliptical basin.—T. 


| Holetschek, computation of the orbit of the ‘“* Peitho” planet 


(72 8), discovered in 1872 by Dr. R. Luther at Dtsseldorf,— Dr. 
H, Seeliger, on the ratio of motion in the asterism of ¢ Cancri. 
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THURSDAY, MAY 19, 1881 


“A BOOK OF THE BEGINNINGS” 


A Book of the Beginnings. By Gerald Massey. 
Vols. (London: Williams and Norgate, 1881.) 
N two large volumes Mr. Gerald Massey has collected 
together all the principal facts known about Egypt, 
with a view to trace the origin of mankind. Some 
portions of his theories are undoubtedly correct, especially 
those which go to prove that the Egyptians are the oldest 
known historical race, that they are an African people of 
a peculiar type, and by no means an Asiatic tribe filtered 
through the Isthmus of Suez, and in course of time build- 
ing up a Semitic population in Africa; that evidence 
of their primitive development is to be found in their 
physical type ; for Mr. Massey is a decided evolutionist, 
and regards man as evolved from some of the anthropoid 
apes, especially the black races, whose colour he considers 
marks their animal descent ; that flint and stone weapons, 
principally of the Neolithic period, have been found in 
Egypt at different points is undoubted; and that the 
aboriginal inhabitants of the Nile Valley gradually rose 
to a higher state of civilisation, and that without a 
foreign predisposing them, is probably true. When how- 
ever the author leaves the realms of ethnology and 
dashes into philology his results are startling, and his 
deductions so weird and transcendental that they fail to 
command acqutescence. It is the rash seizing of any 
word in any dialect which is totally inadmissible, as 
from such arbitrary selections any absurdity may be 
perpetrated. 

Still more extraordinary is the separation, arbitrary as 
it appears, of dissyllable words into syllables, and com- 
paring each syllable with any Egyptian one that will give 
such a meaning as the inquirer wishes. To such pro- 
ceedings there are no limits, and some of the results are 
grotesque. The first requirement in the study of a 
language is to separate the original from the introduced 
words, and to apply to each a distinct etymology. In all 
languages nouns are of uncertain origin, verbs and original 
inflections, affixes and prefixes are more typical. Such 
derivations, for example, as butter and butterfly from the 
Egyptian Put,“ food,” and Zev, “entire” or “total,”and moth 
from the Egyptian Zz, ‘death,’ and cooper from the 
Egyptian Kheper, “a bottle,” are too far-fetched to entitle 
them to the designation of philological deductions. But 
with all this straining at gnats the number of English 
words, whether original or derivative, which can be 
tortured into supposed Egyptian origin, is remarkably 
small. Objecting, 
delusions, it must be admitted that the author has a full 
right to oppose that system of comparative philology 
which has been built up from the Sanskrit, the supposed 
oldest representation of the Aryan languages, to the 
utter neglect of the older Egyptian, Sumerian, Baby- 
lonian, and Chinese. The stately edifice built upon the 
sand of Sanccritism already shows signs of subsidence, 


Two 


and will ultimately vanish like the baseless fabric of a 


vision. For by it not the study of the general laws of 

speech, but only of a comparatively recent development is 

exhibited. The weakness of the author is however equally 
VoL. xxIv.—No. 603 
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as is imperative, to all such vain | 
‘tioned by various Egyptologists, Chabas, De Rouge, 
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manifest here, as he deals with languages which he does 
not understand, and institutes comparisons on imperfect 
data, nor does he seem to be aware of the knowledge 
recently acquired of a prehistoric Chinese. He is however 
right when he points out that such a Hebrew, not British, 
name as Adam is more likcly to be derived from 7 or 
«item, the Egyptian word for ‘creator’? and “‘created”’ 
being, than the Sanscrit Adima, proposed by Max Miiller, 
the more so that the Pentateuch abounds in Egyptian 
words, and Sanscrit philology is vainly and ridiculously 
applied toit. But in treating of the Egyptian word for 
cat and its vocative form pussy, although the different 
forms cited may amuse those interested in the “ great cat 
question,” the learning expended is not on an original, but 
an introduced word, The cat was doubtless an African 
and Chinese animal unknown to the Greeks till a very 
late period, not introduced till late into the houses of the 
Romans, and not seen on Egyptian sculptures as a pet till 
about 1500 B.c, The immense deal of reading and the 
fanciful comparisons of the section of the Egyptian 
naines of personages are too daring and startling. No 
doubt there is a peculiar fascination in playing with words, 
and if the combinations arc neither correct nor harmonious, 
they are at all cvents amusing, as to find that the Chinese 
expression feng yue is the samc as the word fiend, after 
all only the Egyptian fer¢’, and “old Bendy,” the English 
nick-name for the devil, The same remarks may also be 
applied to the attempts to refer British symbolical customs 
to Egyptian names, and the identification of the Egyptian 
deities in the British Isles, although a great deal of 
reading has been wastcd. In the wriggling over the word 
Tasc on British coins, the well-known abridgment of 
Tasciovanus, the father of Cunobelinus, or Cymbelin, 
there is an unusual degree of floundering. It is referred 
to the Egyptian word /s and the English /es, a reaper, 
and this example will give an idea of the manner in which 
the subject is treated. At some spot in Herefordshire 
certain services were performed over ‘‘old Tom ”—not the 
spirit, but as the departed year was called; and this is 
supposed to be part of the myth or legend of the Egyptian 
god Atum, or the Creator, Tom in the game of noughts 
and crosses, and so is Tommy Dodd. The only difficulty 
is to conceive how such a transformation can have got 
into any English head, for the word Tom suggests a 
vulgar familiarity and a contracted form of Thomas ; 
and in the same strain run on the consideration of 
the types, names, and similar subjects, all on the same 
plan. From the consideration of Egyptian origins 
in Britain, a more than doubtful thesis, Mr. Massey 
however goes into deeper water when he venturcs on 
Egyptian analogies in the Hebrew scriptures, although 
the subject is by no means novel, and has been men- 


Ebers, Brugsch, and others, besides the extensive use 
of Egyptology made by German theologians. The 
identification of biblical personages is another of the 
attempts of the author to grasp at faint analogies with 
Egyptian words that might possibly be compounded 
into the Hebrew syllables forming the Hebrew names ; the 
slightest probability is grasped at as if an absolute proof, 
with the undaunted boldness of a preconceived theory. 
Such researches may dazzle those unacquainted either 
with Egyptian or Hebrew, but it is more than doubtful 
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if such averments will commend themselves either to 
Egyptologists or Hebraists; they are so transcendental 
that they do not belong to the domain of pure or com- 
parative philology, but appertain rather to the province 
of comparative mythology, and the interpretations so 
liberally accorded of the myths of one nation by the 
philology of another. They resemble the labours of the 
school of Bryant, which expended so much learning, 
obtained such few results, and established no important 
fact. So with an immense amount of Egyptian reading 
and learning the real amount of new facts acquired by 
ingenious comparisons is small, not to say of the most 
doubtful character. Amongst one of the most startling 
ideas is that the Arsu, who ruled during the anarchy 
which preceded the reign of Setnethk or Nekhtset, is no 
other than Moses. The search for Moses amongst Egypt- 
ologists has been most exhaustive, and Prof. Lanth, who 
also belongs to the imaginative rather than the critical 
school, has long ago thought that he identified not only 
the Jewish lawgiver, but all the members of his family, on 
an Egyptian sepulchral tablet. lt is needless to remark 
that no other Egyptologist recognises in the polytheistic 
worshipper of Apis the monotheistic leader of Israel. 

No doubt many identical verbal roots occur in Egyptian, 
Assyrian, and Accadian ; those of Hebrew and Coptic have 
already been pointed out and alluded to; still the lan- 
guages are essentially distinct in their constructions, and 
belong to different families. The Assyrian may be classed 
as the oldest form of the Semitic family, at all events the 
Babylonian must be considered so. Greater difficulty 
indeed exists about the Accadian, which has been re- 
ferred with probability by some to the Ugrian family of 
languages, and with doubtful success by others to the 
oldest Chinese, as the theory is based on the comparison 
of few words, some of which are of uncertain meaning, 
and they cannot be historically traced as the descendants 
of one another. Some of the Accadian nouns, indeed, 
resemble the Finnish, but the verbs are totally dis- 
similar. Many Egyptian words, however, it would appear 
from the comparative table of Mr. Massey, resemble 
Accadian, and this may be considered a new departure, 
and one perfectly legitimate, as the two languages may 
have started from a common origin; indeed by some 
linguists the origin of the Semitic has been referred to 
Africa; but as already clearly pointed out, although cer- 
tain phases of construction ally the Egyptian with the 
Semitic languages, there is not the most remote similarity 
with the Accadian, which is not only of a totally different 
family from the Semitic, but also the Egyptian or 
Hamitic tongues. When however Mr. Massey claims to 
trace Egyptian words in the Maori, he has no doubt been 
more fascinated by the theory of the Egyptians belonging 
to a primitive continent subsequently broken into the 
islands of the Polynesian group than the actual coinci- 
dences of the two tongues or the similar words in the 
two languages. It must always be remembered that, like 
the Chinese, the Egyptian is a very poor language, and 
expresses a great variety of ideas hy a single mono- 
syllable : no wonder, then, if coincidences occur. The 
African origin of the Maoris of course demands further 
consideration. Ethnologically and philologically they 
were formerly classed asa probable offset of the Malay 
race, but haw Egyptian words passed to them is another 


question. Some words certainly look like Egyptian ; but 
that is not sufficient, as some Egyptian words resemble 
those in all other languages. 

More in accordance with probability is the hypothesis 
that Egyptian words may be found in all the African 
languages, although their structures differ. This has 
been long recognised as a fact in the Berber, and also in 
some of the other African stems, but again the great 
difference of structure and the doubt how and when the 

gyptian words were introduced cloud the inquiry in in- 
vestigating languages that have had no inscriptions or 
written literature. Yet the old Egyptian must have been 
a development of one of the old African languages which 
subsequently became extinct. 

Notwithstanding the difference of opinion about the 
results and the methods by which they have been ob- 
tained, great credit is due to Mr. Massey for the ingenuity 
with which he has endeavoured to build up his theory 
and, to his mind, discoveries. He has read through all 
the principal works on the subjects he treats, and his 
collection of words, legends, and data is enormous. He 
has produced a work which will be read with pleasure by 
some, with amazement by others, and incredulity by 
specialists. He has taken all reasonable care to insure a 
fair and correct list of words and facts: yet for all that 
the embroidery of his particoloured threads has pro- 
duced a weird and grotesque pattern of strange and 
fantastic conceptions such as might have been planned 
by elves or fairies to dazzle and bewilder mortal imagina- 
tion as much as to amuse and delight themselves. It is 
too warm and rosy for tbe chill glance of science. 


THE SCOLLISH CHETIC RETIBWA 


The Scottish Celtic Review. 
80, Svo. 


No. 1, March, 1881; pp. 
(Glasgow: James Maclehose.) 
HIS is a quarterly review of which the first number 
has just appeared, published by Mr. Maclehose of 
Glasgow ; but the name of the editor is not given, nor of 
the writers of the articles. The work however is done in 
a way which shows that there are at least a few persons 
in the North who feel a deep interest in Celtic philology 
and the language and literature of the Scotch Highlands. 
The programme is an excellent one, and embraces among 
other things the application to the study of Gaelic of those 
methods of investigation which have been so fruitful in 
the fields of English and German philology. It is 
intended also to help, by means of translations, to make 
English readers better acquainted with Gaelic literature, 
and to collect for publication all fragments of unwritten 
literature which still may happen to linger in the High- 
lands, as well as to afford room forthe discussion of 
questions relating to Gaelic grammar and orthography, 
This last, it seems to us, is a subject with which the 
Gaelic scholars of the Highlands trouble themselves a 
great deal too much. Modern Gaelic orthography, 
whether in Ireland or in Alban, is simply incorrigible, 
and had better be Icft alone for the rest of the natural 
lives of the surviving dialects. This involves no great 
inconvenience; for no scholar who wants to understand 
the history of a Gaelic word ever thinks of being guided 
by any of the modern spellings which may he in use, but 
goes back to the Irish of the Middle Ages, or farther still, 
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to what is technically known as Old Irish. Jt is some 
consolation to Englishmen to know that English ortho- 
graphy is not quite the worst in the world, and that 
Tonald seldom writes, but that when he does he spells 
more outrageously than the most wayward spelling-book 
ever known in the land of the Southron. 

The philological articles in this review are very well 
done, and will be found very instructive, and specially 
adapted for beginners in the study of Celtic; but what 
we presume would most attract the readers of NATURE 
in this number is the tale which it contains, published for 
the first time. It was taken down some years ago in the 
Island of Tiree, the Terra Ethica of Adamnan’s “ Life 
of St. Columba.” This is a summary of it :—The King 
of Ireland’s heir was returning from hunting towards the 
evening, when he was overtaken by a shower, out of 
which came a big fellow with a fine steed and a marvel- 
lously handsome woman. The big fellow challenged the 
prince to play with him ; he did so, and the big fellow 
was beaten, whereupon the prince took away his lady 
companion. He met the same big fellow another ‘day 
and beat him again ; according to the woman’s advice he 
asked this time for the steed, which he took away with 
him home, The woman told him he would be beaten the 
next time, and how he was to act under his defeat. It 
happened just as she had told him, the big fellow 
laying bim under charms, that he should have no rest or 
peace until he discovered how the Tuairisgeul Mor met 
with his death. He in his turn laid the big fellow under 
a charm not to leave the spot until he should return from 
the difficult expedition which was before him, and in which 
ever so many kings’ sons had perished in former times, 
With the aid of the counsel of the woman he had taken 
from the big fellow, and with the assistance of her three 
wonderful brothers, to whom she recommended him, he 
managed to execute the first part of his business. On 
his way back on his horse, just as he had ridden through 
a wide loch and cut it into two, he was met by a youth who 
made unheard-of offers for the horse; according to previous 
advice he was to accept none of them, but to give away 
tbe horse only for a grey old man the youth had at home, 
The hero of the tale carries the grey old man on his 
shoulders and is guided by him, but is always to do the 
reverse of what he says. Each time this happened the 
old man would say, ‘‘That gives longer life to you 
and shorter life to me.’’ At last they sat down in 
a house, and the old man had to relate the tale 
of his life, which was to yield the prince the in- 
formation he was in quest of. He said that he 
was one of the three sons of a king, who were turned 
into wolves by their stepmother with her mallet of 
Druidism. They avenged themselves on her by killing 
her hens, until she got all the sportsmen in the land 
assembled to destroy them, when they were driven to 
shelter themselves under a big rock near the sea, There 
two died, and the surviving one, seeing a ship not far off, 
swam so near it that the captain ordered him to be 
picked up. By and by he became a pet of the captain’s, 
who took him home to his wife. Some time afterwards 
she was confined of a boy, and the midwives, after 
dressing the baby, went to sleep, while the wolf lay 
quietly below the bed; ere long he saw a big fist coming 
in through the roof and snatching the babyaway. When 
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the midwives woke they smeared ‘blood on the animal, 
and laid the blame on it of having devoured the child, in 
order to clear themselves of neglect. The captain was 
loath to kill his pet wolf. The same thing happened 
another year ; but the third time the beast watched, and 
beheld the fist coming in through the roof, when he 
seized hold of it, and tore it off at the shoulder ; however, 
the other hand seized the child, but the wolf gave chase, 
and made its way into a Jittle island with a cave in it 
where he found that}the robber was a giant. The baby 
was under his arm, and the children previously stolen 
were playing in the cave. The giant being asleep, he got 
at his throat, and so the Tuairisgeul Mor found his death. 
After relating how the three children were brought home 
to their father, the captain, and how he himself recovered 
his human form, the old man said: “1am not to live 
any longer; throw me into yonder cauldron,” The King 
of Erin’s son now returned to the hill, where the big 
fellow who used to challenge him to play, lay with his 
bones by this time bleached by the wind and the rain; 
but when the prince told him how the Tuairisgcul Mor 
had been put to death he was gathered together, and rose 
from the hillock alive and well, while the young prince 
went home to marry the beautiful maiden who had 
enabled him to overcome all the difficulties which had 
met him, 

We have read various tales at different times containing 
similar incidents, but the only one we shall mention here 
is that of Pwyll, Prince of Dyved, in Lady Charlotte 
Guest’s “‘ Mabinogion,” where it is related how he lost his 
first-born the night he was born; and how another prince 
of South Wales used to lose the colts of a remarkable 
mare he had about the same time. -\t last the latter 
watched, and cut off the hand that was in the act of 
seizing a colt through a window ; but what we wished to 
come to was this—the time is specified in the Welsh tale, 
namely the first day of May every ycar. Possibly this 
may suggest to somebody who has made a study of such 
legends what they really mean ; but we abstain from giving 
any crude theories of our own on the matter, 


OUR BOOK SHELF 


Zwangsimassige Lichtempfindungen durch Schall und 
verwandl: Erschetnungen auf dem Gebicte der anderen 
Stuncsempfudungen (Sensations of Light generated by 
Sound, and related Phenomena in the Sensations of 
other Organs of Sense). By E. Bleuler and K. Lehmann 
8vo, pp. 96. (Leipzig : Fues’s Verlag, 1881.) 

As the authors (two medical students of Ziirich) were 

conversing on chemistry in the autumn of 1878, Bleuler 

bei g asked what was the appearance of cefones (sub- 
stances of which acefoue or naphtha is the type), got out 
of the difficulty at once by saying, “‘ They arc yellow, 
because their name contains an 9.” Lehmann, astonished, 
inquired what such an apparently absurd answer meant, 
and then found that from childhood Blenler, on hearing, 
or even thinking of any vowel or word, immediately saw 
a colour, and that many of his relatives were in the same 
condition. Such was the origin of this investigation, and 
it is remarkable for having been carried on by one who 
always saw the colours (Bleuler) and one who never saw 
them (Lehmann). Such appearances of colour generated 
by sound are here called fhotisms, while sensations of 
sound generated by colour are termed fhozisws, and 
both are called “secondary sensations or perceptions,”’ 
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the authors not knowing exactly in which category to 
place them. The authors have examined 596 persons 
(383 men and 213 womien), and found among them 76 
“nositive” (that is, capable of seeing photisms), and 520 
“ negative” (that is, incapable of seeing photisms). This 
proportion is about 1 to 7. Particulars of the examina- 
tions of all are given. The photisms for the same sounds 
differ much from individual to individnal, but remain 
constant for the same individual, as shown by receiving 
identical answers to thousands of questions after intervals 
of more than a year. The photisms are not always dis- 
tinct or of definite forms, but are projected on to the spot 
whence the sounds arise. Other senses produce sensa- 
tions of colour as well as hearing; thus there are taste 
and smell photisms. There are also emotional photisms. 
The authors are unable to give any explanation, but they 
are clear that simple association does not suffice, and they 
examine a number of suggestions made to them, showing 
that they do not account for cases observed. They them- 
selves think that the solution of the difficulty is to be 
sought in the nature of nervous processes, but they do 
not admit that “ secondary sensations” are psychopatho- 
logical. This little book is full of curious and interesting 
details evidently connected with Francis Galton’s “mental 
images,” and localisation and sometimes colouring of 
numbers in the mind’s eye. The following account of the 
general conclusions obtained, given on the last page of 
the book, will show what a curious page of nervous 
physiology is here opened out. 

1. Bright photisms are excited by musically high 
sounds, severe pain, sharply-defined sensations of taste, 
small forms, pointed forms. Dark photisuts by the 
contrary. 

2. Alusically high phonisms are excited by bright light, 
clear definition, small forms, pointed forms. Deep 
phonisms by the contrary. 

3. Photisms with sharply defined forms, small photisms 
and pointed photismis, are all excited by the sensations of 
musically high sounds. 

4. Red, yellow, and blue are common colours of 
photisms; violet and green are rare, blue is of medium 
frequency. 

5. Thorough agreement of the separate assertions of 
different individuals does not occur. 

6, Unpleasant primary sensations may excite pleasant 
secondary sensations, and conversely. 

7. Secondary sensations are scarcely more influenced 
by psychical circumstances than are primary sensations; 
and they are inalterable. 

8. The disposition to have secondary sensations is 
hereditary. 

g. Traces of secondary sensations are widely spread. 
Well-developed secondary sensations could be established 
to exist for one in eight persons examined. 

1o. Secondary sensations are not more frequently met 
with in psychopathically afflicted persons than in those 
of a norma] condition. 


A List of European Birds. Ysy Henry E. Dresser. 
(London: Published by the Author, 1881.) 


Tuis “ List of European Birds,’’ including all the species 
found in the Western Palearctic region, has been very 
carefully revised by Mr. Dresser, and appears oppor- 
tunely on the completion of his great work on the “ Birds 
of Europe.” It will be most useful as a check list for label- 
ling, or for reference in making excbanges of birds and 
birds’ eggs. The classification is the same as that adopted 
in the “ Birds of Europe,” and follows that of Prof. Hux- 
ley, which still appears to Mr, Dresser to be the best as 
yet elaborated. The species are numbered consecutively, 
in order to facilitate reference. A very few alterations 
in the nomenclature have been made: 623 species are 
enumerated, and the list is published at the low price 
of one shilling, 
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The Seals and Whales of the British Seas. By Thomas 
Southwell, F.Z.S, (with Illustrations). (London: Jarrold 
and Sons, 1881.) 


THIS neat little volume, though it adds little ifanything to 
our scientific knowledge of the British seals and whales, 
will be welcome to many as telling a good deal about these 
interesting mammals which could only be found after a pro- 
longed search through many of our scientific periodicals. 
It will form a pleasant addition to sea-side libraries, and, 
telling what is known about these creatures, it may thus be 
the means of indicating what is not known about them, and 
so do something towards advancing knowledge. A good 
deal of the information in this little volume appeared 
originally in the pages of Sczence Gossip; it has however 
not only been carefully revised, but several additional 
woodcuts have been added. It has also had the super- 
vision of Mr. J. W. Clark and of the late E. R. Alston. 

The more advanced student would have liked a short 
chapter on the literature relating to our British marine 
mammalia, which perhaps in a future edition might be 
given, and an analytic key to the species of British 
cetacea would be a great help to those living in suitable 
localities who would venture to take up the study of these 
very interesting but not easily preserved creatures, 


A Sequel to the First Six Books of the Elements of Euclid, 
containing an Easy Introduction to Modern Geometry, 
with numerous Examples. By John Casey, LL.D., 
F.R.S. (Dublin University Press Series, 1881.) 


.THERE are many geometrical results which are not 


directly formulated or stated in Euclid’s Elements, which 
are yet constantly turning up in the solution of geometrical 
problems, and it is very desirable to have a handy book 
of reference, the propositions in which may be cited, so 
obviating the necessity of a lengthy proof. The “ Exer- 
cises on Euclid and in Modern Geometry” of Mr. 
McDowell is a useful book for this purpose, as all.the 
propositions are fully worked out. Dr. Casey, in the 
course of teaching, has frequently had to contend against 
the defect above referred to, and had to interrupt the 
course of the demonstration of an advanced proposition 
by turning on one side to prove some well-known result, 
because he could not cite Euclid as an authority for it. 
This handy little book, which appears to us quite upto the 
level of the author's reputation as a geometer, is intended 
to meet this felt want, and paves the way to a deeper 
study of the madern geometry contained in the exhaus- 
tive works by Chasles, Townsend, Mulcaby, and many 
Continental writers. A great number of classical pro- 
blems are led up to, and they themselves discussed and 
established. The size and style of the book fit it for use 
in the higher forms of our schools, and more advanced 
students will find it a convenient book for citation. 


Accented Four-Figuve Logarithms and other Tables for 
Arithmetical and Trigonometrical Purposes and for 
Correcting Altitudes and Lunar Distances, with Formule 
and Exauiples, Arranged and accented by Louis D’A, 
Jackson. (London: W. H. Allen, 1881.) 


Mr. JACKSON is an experienced editor and computer of 
logarithmic tables, having already published ‘‘ Accented 
Five-Figure Logarithms,” “ Pocket Logarithms and other 
Tables,’ &c. Different calculations require different 
degrees of approximations, and,the computer learns by 
experience which kind of tables are best suited for the 
end he has in view. In his Introduction our author care- 
fully discusses the question, and states to what extent the 
present tables are efficacious. His system of accentua- 
tion appears to be a good one. Certainly it insures a 
much closer degree of accuracy than is to be got from 
ordinary four-figure tables. Each logarithm, on its face, 
shows whether it is in excess or in defect of the true value 
(obtained by taking a greater number of figures), or equal 
thereto. The range of error seems to be reduced toa 
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minimum. The worked-out exercises show that the mode 
of working is easy of apprehension and leads to correct 
results. A merit of the book, for frequent use, is that it 
is handy in form and very clearly printed. 


MERON S LO! Ti 2 DIOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it 7 tnpossible otherwise to ensure the appearance cven 
of communications containing interesting and novel facts. | 


The so-called ‘* Bunsen-Pump” 


ProF. Roscox, President of the Chemical Society of London, 
in enumerating the works of his fiiend Prof. Bunsen, says, in 
NATURE of the 28th ult. (‘‘Scientific Worthies,” vol. xxiii. 
p. 600) :— 

‘* To him we are also indebted for the apparatus for accelerat- 
ing filtration, the ‘ Bunsen-pump,’ together with all its appliances, 
now employed in every laboratory.” 

This assertion requires correction. The pump used hy Prof. 
Bunsen for accelerating filtration was invented by me, and not 
by Prof. Bunsen, as would appear from the use of his name in 
connection with it. I described the construction of the ‘‘ WATER- 
air-pump” distinctly and plainly in the Yournal of the Chemical 
Society of London fcr January, 1865, under the title, ‘* Re- 
searches on the Vacnum; I. The Instrnments” (not the instru- 
ment, as some will read), and I sent a copy of this paper to 
Prof. Bunsen, inscribed with a suitable allusion to our former 
relationship as pupil and teacher, during the spring of 1865. 
Three years later Prof, Bunsen published his paper, ‘‘On the 
Washing of Precipitates,” in which he described again my pump, 
but unfortunately omitted to quote my paper of 1865. 

The following is a translation of Prof. Bunsen’s own words :— 

‘**To create the difference of pressure for filtration one cannot 
employ any of the air-pumps commonly u:ed, especially not the 
mercury-air-pump, as the liquids to be filtered contain not 
unfrequently chlorine, sulpburous acid, sulphuretted hydrogen, 
and other substances, which would destroy the metallic portions 
of the apparatus. I therefore employ a water-air-pump con- 
structed of glass on the principle of Sprengel’s mercury-air- 
pump, which for all chemical ;urposes is, as I believe, preferable 
to every other apparatus for air rarefaction, where it suffices to 
push the rarefaclion no further than to a pressure of mercury 
from 12 millimetres ” (fan. Chem. Pharm., 1868, vol. cxlviii. 
P- 277). 

The peculiar stress laid here on the uselessness of mercury-air- 
pumps, and on the fact that chlorine attacks mercury, combined 
with the omission of all reference to ny paper, where both wafer 
and glass are mentioned, gave to Prof, Bunsen’s description of 
the instrument a colour of originality which Prof. Roscoe (and 
with him many others) thinks right to support and to perpetuate 
by calling it the ‘‘ Bunsen-pump.” 

As this misnomer has been already the subject of a disclaimer 
from Prof. Bunsen (NaTURF, vol. vii. p. 241), of remon trances 
both from myself (vol. vii. p. 241), from Prof. Frankland 
(vol. xiv. p. 74), and from others, J am sorry to see that Prof, 
Roscoe should coninue to use this designation, which is in- 
tended to honour an ‘ew ployer” of the in:tiument, which hurts 
the feelings of its inventor and deprives him of his only reward 
—the satisfaction of being credited with having placed a useful 
servant at the disposal of »cience and industry. 

If any other inventor less eminent than Prof. Bunsen had 
made the omission which I have pointed cut with much reluc- 
tance, no one would persist in giving his name to my child, 
nor (reversing the case) weuld anybody speak of a pump as 
‘¢Sprengel’s pump,” if I had received from Prof. Bunsen the 
paper of 1865 and said in 1868, ‘‘! therefore employ a water- 
air-pump constructed cf glass on the principle of Bunsen’s 
mercury-air-pump,” H. SPRENGEL 

Savile Club, London, May 7 


{I have read the foregoing note of expostulation from Dr. 
Sprengel, and I regret that 1 bave hurt his susceptibilities. That 
Dr, Sprengel first enunciated the principle both of the water- and 
of the mercury-air-pymp no one can doubt. But that Bunsen 


devised a water-pump suitable for filtration there can be as little 
doubt. Hence in speaking of a “‘ filter-pump’—as every chemist 
knew I was doing—as contradistinguished from an ‘‘air-pump,” 
I conceive that I am justified in using the words ‘‘ Bunsen- 
pump.”—H. E, Roscoe.] 


Tide-Predicting Machines} 


THE recent discussions respecting tide-predicting machines 
have called to mind a very old invention of my own, which, 
although originally designed for a different purpose, seems to 
me cay able of solying the required problems with all attainable 
accuracy. 

1 communicated to the British Association at Cambridge in 
1845 ‘‘.A description of a Machine for finding the Numerical 
roots of [Equations and Tracing a variety of useful Curves.” 
An abstract of that paper may he found at pages 3, 4, of the 
Transactions of the sections, About the same time I litho- 
graphed for private distribution a more detailed account of the 
proposed machine, illustrated by diagrams. It begins with the 
remark that ‘‘ Persons engaged in testing theory by experiment 
have frequently derived great assistance from mechanical con- 
trivances, which give rapid and near approximations without 
the trouble, in every separate case, of gcing through tedious 
multiplications and additions. The proposed machine would be 
capable of giving values of {6 cos (@ + a)}, or of tracing the 
curve p = 3 {d cos (x + a)},” 

At page 2 it is shown how it was proposed to trace the curve 
p= a+ Scos(7@ + a). Itis then remarked that, in the same 
way, it would be possible to trace the curve p = a + 4 cos 
(78 + a) + &, cos (17,4 + a) +'b. cos (2,8 + a), &c. Then 
follow a variety of suggestions for the practical use of the 
instrnment, and at page 7 there are the following suggestions for 
the construction of a n achine :— 

‘* As toothed wheels cannot he employed to turn the circles 
(4,), (4), &e., I have made use of a combination of the endless 
screw and toothed wheels so that the error of the wheels is 
almost destroyed. AY (Fig.) representsa handle attached to an axis 
on which are mounted toothed wheels /, 4, 43. . . which gear with 
the wheels 7, 7}, &c., mounted on separate axes, each having a 
portion of a very accurate screw. These act on the circum- 
ferences of the circles (f,) (fo), Kc., and cause them to revolve uni- 
formly, asia Ramsden’s dividing engine, Kc.” The large diagram 
shaws four of these (-f) circles, each of which gives one term, 
& cos (#@ + a), and these terms are :ummed by the help ofa 
chain, such as is used to wind up watches, passing over pulleys 
carried by frames free to oscillate in parallel directicns. I inclose 
copies of the lithographed description of the instrument. 

May 9 F, BASHFORTH 


Sound of the Aurora 


In NaturF, vol, xxiii. p. 484, one of your correspondents 
speaks of the sound of the anrora as ‘‘ crackling,” or as that of 
‘the flickering of blazing fire,” while another describes it as 
like the “ru-tling or switching of silk.” On Monday, April 12 
last, there was an electric storm here, and at 7 p.m. when I 
walked home (the blazing lightning leaving but momentary 
intervals of darkness), 1 heard all round me the constant crachling 
or rustling of blazing flames, Towards the north-we-t across a 
low are near the horizon pale sheet lightning swayed quickly to 
and fro, There was no rain at the time, that came heavily 
afterwards. The sound of flames was close round me, and 
others had the same experience. No one I can find has ever 
seen lightning so completely fill the air or beard such strange 
sounds. F, C. CONSTABLE 

Karachi, April 25 


Meteorological Bibliography 


I am compiling a classified )ibliography of meteorolocical 
science, and being desir: us of rendering it as full as possible, I 
should feel much obliged if you would intimate to meteorologists 
that by sending copies of their papers to me they would do much 
towards helping on the work, ‘The publication of this biblio- 
graphy has already commenced in ‘‘ The Scientific Roil. 

6, Kent Gardens, Ealing, W. A, RAMSAY 


An Optical Nlusion 


THERE is an exquisite optical phenomenon of which I {and 
doubtless many others too) would be glad to see a really scientific 
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and physiological explanation, Cannot some one of your nume- 
rous scientific contributors favour us with one? 

It is this: Take a slip of thin card about three inches long 
and one wide. Bend up the two end inches at right angles. 
Perforate one of these vertical ends with a pin-hole, and the 
other directly and concentrically opposite with a square hole 


Observe.—The pin may be placed horizontally, or in any position, with 
the same result. 


about one-eighth of an inch square. Place a small pin in this 

end, so that the head may he nearly in the middle of the square 

hole. Now apply this end to your eye and look through both holes 

at the sky, and you will see the pin apparently heyond the round 

hole and reversed in position ! WILLIAM W1LSON 
Eirene, Chester, May 4 


[This very pretty experiment seems novel. The explanation 
is, of course, excessively simple, What is seen is the shadow of 
the pin, thrown on the retina by the light diverging from the 
small hole. As the shadow is erect on the retina, it produces 
vision of an inverted pin. This appears to be situated ahont the 
distance of most distinct vision (ten inches or so), and therefore 
behind the hole.—Ep.] 


LAURENCE IHIARGRAVE, Sydney, should refer to the letter of 
the Rev, R, Abhay on the ‘‘Rayons de Crépuscule ” in vol. xviii. 
p. 329, and the articles and correspondence therein referred to. 


SCIENCE IN CHINA! 
1}. 


I? is a generally received opinion that the Chinese 
~ language presents extraordinary difficulties, both in 
its acquisition by Europeans and in its use for the expres- 
sion of the more exalted ideas of Western learning. The 
attempt to translate modern scientific or technical books 
into a language so ancient, so crude, and so unchanging 
is regarded by many who have not given careful attention 
to the matter as almost absurd. It is readily granted by 
them that such subjects as the doctrines of Christianity 
or affairs of a political nature might be expressed easily 
in the language of a people among whom religion and 
diplomacy have for ages been carried to a considerable 
state of advancement. But from the almost total absence 
of native scientific literature and pursuits there is neces- 
sarily a paucity of scientific terms, and this appears at 
first sight to form an almost impassable barrier to the use 
of Chinese for scientific purposes. A little investigation 
however will show that this opinion is without foundation ; 
and that from the time the early Jesuit missionaries 
commenced their compilations up to the present day 
ho serious difficulties have been experienced by foreign 
translators. 

The question of nomenclature, however, is one that 
naturally has to be met at the outset. If it were necessary 
to use only such terms as are to be found in standard 
Chinese dictionaries, or if it were forbidden to give any 
new shades of meaning to existing characters the task of 
translation could never be accomplished. But it must be 
borne in mind that the Chinese, like other languages, is 
capable of growth. The increasing intercourse of China 


with Western nations is undoubtedly making vast additions 
to the number of words in current use. The Emperor, it 
is true, has the power of deciding the exact manner in 
which characters are to be written, and in various 
instances certain characters have been forbidden to be 
written in certain ways ; but he is powerless to check the 
changes and additions that are now fast taking place in 
the language all over the Empire. Where it bas become 
necessary to express a new idea, or to give a naine to a 
new opject in Chinese, there has always been found a 
way of managing the matter more or less satisfactorily ; 
and hence some very clumsy specimens of nomenclature 
are gradually becoming current, especially among such 
natives as have much intercourse with foreigners. Of 
course all such new terms have to stand or fall on their 
own merits, and if radically wrong or misleading they are 
pretty certain eventually to be supplanted by better ones. 
This is merely what naturally happens in the growth of 
all languages, and although many inconveniences neces- 
sarily occur when terms have to be changed, yet there 
seems to be no help for it. It will be remembered that 
when the English language began to borrow largely from 
Greek and Latin, many scientific and technical terms 
were coined which have since fallen into disuse or been 
supplanted by others. So it must necessarily be in 


| Chinese with regard to the words borrowed from the 


English or other languages. 

It ought, however, to be possible for the pioneers of 
modern sciences and arts in China, by exercising great 
care and by working in harmony, to establish such a 
system of nomenclature that no very extensive alterations 
need be made in future years. A Chinaman of ordinary 
intelligence ought to be able to take up the translation of 
a work on such a subject as chemistry, for instance, and 
understand the nomenclature quite as well as a European 
of similar capacity, and, knowing nothing of chemistry, 
would understand the original when placed in his hands 
for the first time. Every new term being explained or 
defined only when first used, it would of course be useless 
for an ordinary Chinaman to begin in the middle of such 
a work and expect to understand everything he read, And 
yet not only Chinese but foreigners have been known to 
treat the translations published at the Arsenal in this way. 
Finding the nomenclature unintelligible to themselves or 
their Chinese friends, or their teachers or writers, they 
have condemned all such attempts to express the higher 
branches of Western learning in Chinese as useless, and 
have come ‘to the conclusion that the study of European 
languages is the only way in which satisfactory progress 
will ever be made in China. 

Before commencing the work of the Translation De- 
partment it was seen to be necessary to establish a system 
by which the nomenclature to be employed should be 
determined. After considerable discussion the following 
plan was agreed upon by those who organised the 
department :— 

1. Existing Nomenclature-—Where it is probable a 
term exists in Chinese, though not to be found in 
dictionaries— 

a, To search in the principal native works on the arts 
and sciences, as well as those by the Jesuit missionaries 
and recent Protestant missionaries ; 

6. To inquire of such Chinese merchants, manu- 
facturers, mechanics, &c., &c., as would be likely to have 
the term in current use. 

2. Coining of New Terms.—Where it becomes neces- 
sary to invent a new term, there is a choice of three 
methods :— 

a. Make a new character, the sound of which cin 
easily be known from the phonetic portion, or use an 
existing but uncommon character giving it a new 
meaning. 

6. Invent a descriptive term, using as few characters as 


| . 
* By Mr. John Fryer, Chief Translator to the Chinese Arsenal. Continued possible. 


from p. 12. 


c. Phoneticise the foreign term, using the sounds of the 
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Mandarin dialect, and always endeavouring to employ the 
same character for the same sound as far as possible, 
giving preference to characters most used by previous 
translators or compilers. 

All such invented terms to be regarded merely as pro- 
visional and to be discarded if previously existing ones 
are discovered or better ones can be obtained before the 
works are published. 

3. Construction of a General Vocabulary of Terms and 
List of Proper Names.—During the translation of every 
book it is necessary that a list of all unusual terms or 
proper names employed should be carefully kept. These 
various lists should be gradually collected and formed 
into a complete volume for general use, as well as with a 
view to publication. 

Unfortunately the above plan has not been thoroughly 
or consistently carried out,and hence there exists a certain 
amount of confusion in the works of the different trans- 
lators already published, and which can only be partially 
rectified in future editions. This is greatly to be regretted, 
because the labour that would have been involved would 
have been trifling compared with the great advantages to 
be derived. 1t is to be hoped that the Chinese as well as 
the foreign members of the department will in time 
appreciate the necessity of using the same terms invari- 
ably throughout the whole series of publications. 1t is 
manifest that the practical utility of each one’s work 
depends greatly upon the extent to which the above rules 
have been observed. 

Next to nomenclature it may be well to consider the 
selection and arrangement of the various works compiled 
or translated at the Kiangnan Arsenal. The original 
idea was, as before stated, to prepare an encyclopedia 
that should bear some resemblance to the “ Encyclopedia 
Britannica.” It was soon found, however, that many of 
the treatises in the eighth edition of that valuable work 
were too elementary and too far behind the time. It 
became necessary, therefore, to translate from more 
modern and complete publications. Various high officials 
asked to have books translated for them on special sub- 
jects. Several treatises not considered sufficiently com- 
plete had to be supplemented by larger ones, and hence 
the idea of an encyclopedia has gradually been almost 
lost; while a miscellaneous collection of translations and 
compilations has been the result, and the range of sub- 
jects is comparatively limited. In most cases each trans- 
Jator or Chinese writer seems merely to have selected 
such subjects as suited him best, without regard to the 
symmetry or harmony of the entire collection. There 
are thus several important subjects, such as natural his- 
tory, biography, &c., not yet noticed, while there are 
various treatises on others of comparatively little impor- 
tance. As might be expected, military and naval science 
is one of the subjects that has received a large share of 
attention. 

The general defect about most of the publications is 
that they are far too elaborate and profound, and conse- 
quently can only be understood by a few, while the 
miasses can never master them. It was to remedy this 
defect that the Chinese Sctentific Magazine was com- 
menced, although it has no direct connection with this 
department. Recently some of the English “ Science 
Primers” have been translated by Dr. Allen, and will no 
doubt help to supply the want. The “School and Text- 
book Series,” however, will probably be the chief means 
by which a lower and an intermediate grade of books on 
scientific subjects will be furnished ; and althongh the 
series Owes its origin to the Missionary Conference held 
in Shanghai in 1877, it has the two European members 
of the Translation Department on its managing com- 
mittee. To some extent this series, when completed, will 
therefore be supplementary to the publications from the 
Kiangnan Arsenal, and it is arranged that a part, at 
least, of the series shall be printed at that place. 
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Next as to the manner in which the work of translation 
or compilation is carried on. The foreign translator, 
having first mastered his subject, sits down with the 
Chinese writer and dictates to him sentence by sentence, 
consulting with him whenever a difficulty arises as to the 
way the ideas onght to be expressed in Chinese, or ex- 
plaining to him any point that happens to be beyond his 
comprehension. The manuscript is then revised by the 
Chinese writer, and any errors in style, &c., are corrected 
by him. In a few cases the translations have been care- 
fully gone over again with the foreign translator, but in 
most instances such an amount of trouble has been 
avoided by the native writers, who, asa rule, are able to 
detect errors of any importance themselves, and who, it 
must be acknowledged, take great pains to make the 
style as clear and the information as accurate as possible. 
A fair copy having been made, the work is placed in the 
hands of the foreman of the printing department, who 
causes it to be written out on sheets of thin transparent 
paper in the large bold book-characters of the “Sung’’ 
pattern, and pasted on blocks ready for the engraver. 
All illustrations, diagrams, &c., are drawn on the same 
paper by an experienced draughtsman, and cut at the 
same time and on the same kind of blocks as the charac- 
ters with which they are interspersed, as in foreign books. 
In case of steel engravings, such as those accompanying 
the last edition of Herschel's ‘‘ Outlines of Astronomy,” 
translated by Mr. Wylie, the illustrations have been 
printed in England from the original plates. The various 
charts have been printed from copper plates engraved at 
the Arsenal. 

lt may seem strange that with such facilities for 
printing in Chinese by metal type as exist in Shanghai, 
and with a complete fount of such type as well as a good 
cylinder press on the premises, these books are never- 
theless cut on wooden blocks and printed by hand, in the 
old-fashioned way that existed in China for so many ages 
before printing was known in Europe. The fact is, how- 
ever, that as a matter of economy and convenience the 
old system is preferable. ‘The blocks are all of the same 
size, about eight inches by twelve inches, and about half 
an inch thick. Each block represents two leaves or four 
pages of the book, being engraved on both sides. The 
blocks for a complete work can thus be stowed away in a 
very small compass. The cost of engraving a page of 
these wooden blocks is said to be but little more than the 
expense of setting up a page of Chinese type and pre- 
paring it forthe press. An edition of one copy can be 
printed if no more are required, and thus the expense of 
keeping a large stock of printed books on hand, some of 
which might eventually have to be sold as waste paper 
when they grew out of date or revisions had to be made, 
as is the case among ourselves, is entirely avoided. Any 
errors or misprints that may be discovered can as a rule 
be corrected on the blocks with but very little trouble. 
A skilful printer can print by hand five thousand leaves 
of two pages each ina day, using no press or machinery 
whatever. He supplies his own tools and receives as. 
wages about twenty-five dollar cents.a day. The paper 
ordinarily used is white and of the best quality, although 
a yellowish kind is also made use of at a reduction of 
20 per cent. on the selling price. The books are bound 
in the usual Chinese style and fastened with white silk 
thread. They present an appearance which satisfies the 
taste of the most fastidious native. ; 

To those who regard the Chinese language as incapable 
of expressing modern Western learning, and who consider 
European languages to be the only medium by means of 
which the Chinese can become proficient in the Arts and 
Sciences, the establishment of the Translation Depart- 
ment necessarily appears to be a useless waste of time 
and money. To those again who grant the possibility of 
carrying on the work, but suppose that English is destined 
to become the universal language at no very distant 
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period, or even before the close of the present century, 
tris attempt to supply Chinese literature with the results 
of modern discoveries in science and art must of course 
ppear to be conferring a mere transient advantage, 

Rut itis no difficult matter to see that the translation and 
publication of books in Chinese as it is carried on at the 
Kiangnan Arsenal and other places is the great means 
by which the intellectual stagnation of China is to be 
broken up. This work must necessarily go on and 
increase rapidly now that a current ot thought has begun 
to setin. As long as foreigners have any knowledge to 
impart that is of real advantage to the Chinese, so long 
will the Chinese make efforts to obtain it; for the more 
the eclestial mind drinks at this fountain the greater will 
become its thirst for further supplies. 

The tact that this Translinon Department has been 
established and kept up so long by the Government 
argues well for the future prospects of China, as it shows 
that whatever may be the national pride in her antiquated 
literature, or whatever may be her attitude towards the 
diplomatists of foreign powers, or the missionaries of 
foreign religions, she recognises the fact that knowledge 
is confined to no natien or country. She is therefore 
willing to be taught even by the ‘‘foreign barbarians" 
such useful things as she feels she is ignorant of, But 
she must do this of her own accord and in her own way, 
or not at all. It is a matter in which she is not to be 
dictated to. as in the case of treaties or missionary rights. 
She has freely availed herself of what she has considered 
beneficial, and has not been sparing in funds to enable 
knowledge to be disseminated throughout the Empire. 
This willingness to be taught and to pay for being taught 
i. one of the most hopeful features that has occurred in 
her intercourse with foreign countries, and is deserving of 
the highest commendation, 

The work at the Translation Department is at present 
only in its infancy; but enough has been done to esta- 
blish a foundation epon which a large and important 
structure will eventually arise. Having been commenced 
and cartied on only in obedience to a natural and instinc- 
tive desire for knowledge, it ought to go oa harmoniously 
with the course of events, and prove a powerful lever in 
the regeneration of China, The large number of copies 
of works already sold at cast price without any attempt to 
bring them before the public notice evinces the apprecia- 
tion of the masses of the people; for a Chinaman is very 
stow in parting with his dollars for what he does not value 
or admire, or derive benefit trom in some way or other. 
1c would be strange if the knowledge that has only been 
acquired by such vast expenditure of thought and labour 
by Western nations did not make its value telt amon. the 
Chinese; for by means of these books they can in some 
things place themselves on a level with foreigners without 
going through the difficulties attending discoverers and 
Inventors. 

lt is grat tying to find that some of these translations 
have already tound their way as text-books in the Peking 
University and in higher kinds of mission schools. For 
example, the work on Trigonometry has been used to 
advantage in Mr. Miteer’s school at Tangchow, in the 
Shantuimng province. 

Another cheering feature in connection with the Trans- 
hition Department is, that it is no: the only undertaking of 
the kind in China. Even bevore it had fairly commenced, 
Dr. Martin, the learned president ot the Peking Univer- 
sity, had bezun to publish works on natural science and 
intemational law. Both he and his fellaw-helpers have 
since published various works on scientific and diplomatic 
subjects, which have become very popular and have 
proved of great utility to the Government. Their trans- 
lations are of a high standard, and are conducted in a 
style which renders them acceptabie to literary men and 
officials of the highest grade. It is to be regretted that 
no detailed account of this important work that has been 
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carried on in Peking for so many years appears to have yet 
been given to the public. Various other Protestant mis- 
sionaries have done a great service to the country by 
their long list of published translations in Chinese. The 
names of at least half a dozen of them will be handed 
down to future generations as the foremost pioneers of 
the spread of Western arts and sciences in the * Flowery 
Land.” 

The establishment of Chinese legations at the courts 
of all the great treaty powers, and the creation of Chinese 
professorships at the Oxford, London, Paris, and Harvard 
Universities, are events which show the increasing impor- 
tance of the study of the Chinese language. It is there- 
fore not in vain to hope that in foreign countries, as well 
asin China, the work of supplying useful knowledge to 
the Chinese by means of their own language will eventu- 
ally be carried on to an extent which may bear some 
reasonable proportion to the size and needs of the 
“ Middle kingdom,” 

One of the latest and most promising of the schemes 
which have a similar object in view to the Translation 
Department ts that previously alluded to, namely. the 
supplying a series of text-books chiefly for use in mission 
schools, but still of a character suitable to the wants of 
the nition at large. The practical working of this 
scheme was placed in the hands of a committee of six 
gentlemen, all of whom have already had considerable 
experience in this kind of labour. A series of tifty-tive 
works has been determined on, which embraces several 
books of an elementary kind that will, no doubt, do well 
as introductions to the more elaborate treatises on similar 
subjects already in existence. 

It is, however, to the future that we must look for the 
chief part of the practical utility of all this translation 
work, Such a vast nation as the Chinese is not to be 
started into motion and made to follow in the wake of 
Western civilisation all at once. Gencration after genera: 
tion will have to come and go betore the complete trans- 
formation will be efiected, and the intellectual as well as 
the physical resources of the country will be turned to 
the best account. Hereditary tendencies in a wrong 
direction are not to be eradicated without a long series of 
struzgles. The system of ignoring everything but the 
‘Four Books” and the * Five Classics” at the Govern- 
ment examinations, which are the passports tothe highest 
offices in the State, is not destined to last for ever. By 
patiently working, on even the present generation of 
foreigners engaged in this laborious task of spreading 
intellectuat light may hope to see much good resulting 
from their efforts. If they do not hve to see Western 
learning occupying the position it ought to do in Govern- 
ment examinations they may yet see it holding a prominent 
place. 

The work of translating and compiling scientific books 
is for the time being perhaps about as dull and unthank- 
ful a task as any foreigner could engage in, especially in 
such a secluded place as the Kiangnan Arsenal, and 
under the depressing influences of the climate of this 
part of China. Nothing but a strong sense of duty and a 
frm belief that this kind of labour is one of the most 
effective means, under the Divine guidance, tor bringing 
about the intellectual and moral regeneration of this great 
country, has sufficed to render endurable the long and 
weary years and weary hours of close and continuous 
application which it has involved. 

4. List of Books and Statistics —The Translation De- 
partment, although established in the year 1068, did not 
commence the publication of books till the year 1871, 
when a treatise on Practical Geometry and another on 
Coal and Coal Mining made their appearance. U'p to 
the present year the number of works published amounts 
to nincty-eight. These works are contained in 236 
volumes, a Chinese volume generally consisting of 120 to 
200 pages and representing perhaps on an average about 


May 19, 1881] 


the same number of pages of an ordinary English work 
in octavo, with small pica type. Of course the style of 
the original as well as the style of translation may be 
such as to render this approximate number rather wide 
of the mark. 

The number of copies of works sold up to the end of 
June, 1879, amounts to 31,111, representing 83,454 
volumes. The number of maps and charts published 
amounts to twenty-seven sheets. Most of them are adap- 
tations of the charts of the British Admiralty, and were 
printed from eopper plates engraved at the Kiangnan 
Arsena], The number already sold is 4,774 sheets. 

The sum realised by the sale of books and charts may 
be estimated at about 17,500 dollars, or roughly 3,500/. 

The numbers sold up to the present time, though con- 
siderable, are nothing compared with what might have 
been expected among such an extensive population. But 
with no regular means of communication, no postal or 
railway arrangements, no agencies, and no advertisements 
or other means of bringing them into general notice or 
distributing them, it is easy to understand why more have 
not already been disposed of. 

The various periodicals, such as summaries of foreign 
news, political essays, &c., are not reckoned in the above 
numbers. From three to five hundréd copies of these 
books are published and distributed gratuitously to 
various officials both in the vicinity of Shanghai and in 
distant provinces. 

Forty-four works, representing about 142 volumes, have 
been translated, and are in various stages of preparation, 
but the publication is not yet commenced. 

Thirteen works which are now in the course of transla- 
tion and of which thirty-one volumes are already com- 
pleted. 

Forty-three books are to be published by the Committee 
of the “School and Text-book Series.’’ Most of these 
works are nearly ready to be placed in the printer’s 
hands, 

Various treatises on scientific subjects have been 
published by Protestant missionaries ; but about them it 
has been impossible to obtain statistics as to the numbers 
printed and sold. 

The following list will give some idea of the number 
and class of scientific works that have been translated :— 


Tn course 
Subjects. Published. | Tran lated. of 
translation. 
works vols. works vols. works vols, 
Mathematics, Surveying, &c. ... 22 «. 52 a en eat fs 
arses, AR ee it on ae 7 Wy 5) ean HS te.) a2 
MGHOMIstmy Cs we cee eee cx) xs Sloe: 52) hom oon 2) 
Reography, Sees sce vee oe ee | Bee 92 — _ 
ty a ne ote, no cee 27 maps — oes 
Geology, Mining, &c. cu uae aes So _ 
Astronomy, Navigation, &c...  .« Gi on. 2 3 4 - 
Physical Science rn a0 (5 ao uel fn 3 tap 6 
IGUiCIne Me ecd ccceicces) “esx, ere «xa 2 8 ae 6 2 «: 10 
Arts and Manufactures ww. oe) 13 ee 15 GY eee Ghd = 
Naval and Military Science... a.) 15 41 9 «a. 26 ho 
Chronology, News, Periodicals, &e. (Sy aa 328) ae I - 
Naval Architecture ... 0 4.0 6 on — a) cree 8S foe © 
DEMIS Coriyen teen) Jose a _ 5 ss 28 = 
Tnteroational La oo 685 _— cee ele) ~~ 
Miscellaneous ... coo 088 | _ a 2 = 
| 
QB v0 235 45 ee 142 0-13 wes 3G 
THE WILLUGHBY SOCIETY 
under 


i was a happy thought to found an association 

the name of Francis Willughby, having for its object 
the reprinting of scarce ornithological works, thus keeping 
the name of the writer of “Ornithologize Libri Tres” in 
remembrance and doing a service to the working ornitho- 


* Desfontaines’s ‘' Mémoire sur quelques Nouvelles Espéces d’Oiseaux des 
Cétes de Barbarie ’’ (1787). II. ‘Ornithological Papers,” by Sir Andrew 
Smith (1830-34). 
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logist. It is nearly nine years over two centuries since 
Willughby died (July 3, 1672). About seven years younger 
than John Ray, he studied at Trinity College, Cambridge, 
under Ray; but though at first the pupil, he was soon the 
friend and afterwards the patron of our great English 
botanist. Delonging to a family of wealth and influence, 
Willughby soon married (1668), and settled at Middleton 
Hall, Warwickshire. How hard he must have worked 
the materials for his great work left at the time of 
his untimely death amply prove. His second son 
(the elder died) was created a peer by Qucen Anne 
(Viscount Middleton). An annnity was left to Ray, 
who edited “ The Ornithology,’’ which was printed in 
London (1676) at the expense of Willughby’s widow. 
Willughby has been called the “father of systematic 
zoology in this country.’ The new Willughby Society 
seems determined to follow in his footsteps. 

The reprint in fac-simile of M. Desfontaines’s “ Mé- 
moire’’ will be no doubt welcomed by the members, 
and it is only by members that these reprints can be 
obtained. Honoured by botanists in the beautiful genus 
Desfontainea, this account of the birds met by him at 
Barbary is very rare ; and we agree with Prof. Newton 
that few papers are less accessible to ornithologists than 
those published by the late Sir A. Smith in the South 
African Quarterly Fournal. NWWe trust the Willughby 
Society will meet with the support it deserves from the 
members of /é/s and from bird-lovers in genera). 


ZOOLOGY OF THE DUTCH ARCTIC 
EXPE DLDLON * 


SUPPLEMENTARY number of the Niederldnud- 
isches Archiv ftir Zoologie just issued is com- 
posed of an instalment of five papers describing certain 
of the animals collected or dredged during the two Arctic 
voyages of the schooner [V7/liam Barents, together with 
a list of all the places dredged at, and a map with these 
and the track marked onit. The ship visited the north of 
Spitzbergen and the west coast of Novaia Zemlia, and 
stretched northwards thence almost to Franz-Josef 
Land. All the dredgings, except two off the north 
coast of Spitzbergen, were made in the Barents Sea, 
between Novaia Zemlia and the north of Norway and 
Bear Island. Dr. R. Horst reports on the Annelids, 
He found no new spccies amongst the fifty-one obtained 
in the Barents Sea. Iljalmar Thecl found in the Kara 
Sea, on the east side of Novaia Zemlia, ninety species. 
There can be little doubt that the fauna of the two seas, 
which join in several places, must be nearly identical, 
yet amongst the thirty-one species from the Barents Sea 
are fourteen not yet collected in the Kara Sea. The 
Annelid collection seems to have been rather a meagre 
one, and must not be taken as representative. The Pyc- 
nogonids are described by Dr. P. P. C. Hoek. Examples 
of these were obtained on fourteen out of the entire thirty 
dredgings made. They are of eight species, one of which 
is new. Amongst them is one species of the genus Colos- 
sendeis, numerous forms of which were obtained by the 
Challenger in southern latitudes, some attaining there 
gigantic proportions. The Lamellibranchiata are de- 
scribed by Dr. van Haren Noman, who appends to his 
paper an important memoir, illustrated by three plates, 
on the anatomy of the cyes, gills, and other parts of 
Pecten Grenlandicus and other forms; Dr. A. A. W. 
Hubrecht contributes a list of the fishes ; and Dr. F. A. 
Jentink a few notes on the field-mouse of Novaia Zemlia, 
Curriculus torguatus, which, unlike all of its allies, turns 
white in winter. The animal ranges over the whole of 
Arctic America, Europe, and Asia, and in late geological 
periods extended as far south as England, Germany, and 
the basin of the Loire. 


t “ Zological Results of the two Hdiaw Barents Arctic Expeditions in 


1 1878 and 1879.”" 


58 


vAlUKE 


[ Afay 19, 1881 


DR. HOLUB’S AFRICAN TRAVELS' 
II. 


R. HOLUBD’S third and longest expedition was com- 
menced in March, 1875, and with an account of it 

the second volume opens, He now proposed to explore 
Southern Central Africa, and having acquired a great 
deal of experience during his two previous journeys, was 
justly in great hopes of success. The route this time 
selected was first to the Molapo River. As usual great 
herds of game were from time to time met with, wherever 
the bush cover was good; then on to his old quarters at 
Shoshong, where a few days for rest were spent; from 
Shoshong he journeyed to the great salt-lakes. Elands 
were now met with, and furnished many a hearty meal. 
The first salt lake was met on the morning of April the 
18th. Away to the west it extended as far as the eye 
could see, and it took twe hours to travel the length 
of its eastern coast. There was a uniform depth of 
barely two feet, and it presented a light grey surface 
edged with stiff arrow-grass and surrounded by dense 
bush-forest, whilst around about it, in the very thickest of 
the grass, were considerable numbers of miniature salt- 
pans; indeed every depression in the soil contained salt. 
The evaporation appeared to be most rapid. This salt- 
lake was called Tsitane, the same name being also given 
to the adjoining river. Here the first Baobab tree was 
seen; it was a fine specimen, some twenty-five feet in 
height and nearly fifty-two feet in circumference. Another 


larger and deeper lake was called by the natives Karri- ! 


karri. Here baobabs abounded. The third of the great 
salt-lakes, called Soa, is the largest; it extends westward 
beyond Lake N’gami; it is also very shallow, being 
only four feet in depth. Travelling on to the banks of the 


Nata and to Tamasetze with the object of getting to the. 


Zambesi before the middle of the month, he encountered 
one of Mr. Anderson’s servants called Saul. He was out 
on an ostrich hunt, and though an uncommonly bad shot, 
managed in the following manner to get more than his fair 
share of birds and eggs :—‘‘I always,” he told Dr. Holub, 
“take a man with me, and we look about till we discover 
a nest, and then we dig a hole pretty close to it in which 
we hide. The birds come to sit, and it doesn’t want a 


very good shot to knock over an ostrich when it is just at | 


hand. Well, having made sure of one bird, we stick up 
its skin or a pole near the nest, and except we are seen, 
and so scare the birds away, a second ostrich is soon 
decoyed, and 1 get another chance.’’ Such “hunting” 
as this is very likely to destroy the flocks of ostriches in 
the country around the Klamaklenyana Springs. The 
country of the Madenassanas was now entered. These 
people would seem to be serfs to the Bamangwatos. They 
are a fierce race, tall, and strongly built, the men generally 


with repulsive countenances, though occasionally some of | 
Their skin is almost | 


the women were even nice looking. 
black, and their stiff woolly hair hangs down for more than 


an inch over their temples, while it is either quite short oris | 


kept quite short over the rest of the skull. Many elephant- 
hunting parties were met with. One trader had in his two 


| (honey beer). 


waggons not less than 7000 lbs. of ivory, procured mostly in | 


the district between the Victoria Falls and the mouth of the 
Chobe. A very short dour off the beaten waggon-track 
revealed herds of buffaloes, striped gnus, Zulu hartebeests, 
and zebras, or showed evident tracks of these and lions. 
Great trees with trunks of sixty feet in height were also 
met with, and a great many orchids with sed blossoms. 
What a pity that Dr. Holub did not bring home some of 
these! Passing over an account of a rather exciting lion- 
hunt, in which both lion and lioness got decidedly the 
better of it, the Jamasetze wood was left on July 20. 

* “Seven Years in South Africa, Travels, Researches. and Hunting 
Adventures between the Diamond Fields and the Zambesi.” By Dr. Emil 
Holub (translated by Ellen E. Frewer). With about 2co original illustra- 


tions and a map. In two volumes. (London: Samps n Low, Marston, 
Searle, and Rivingt.n, 1281.) Continued from p. 38. 


The author was much struck by the peculiar way in which 
some of the leguminous trees shed their seeds, the heat 
of the sun causing the pods to burst with a loud explosion 
and to cast the seeds to a considerable distance all about. 
The air near this wood was full of myriads of tiny bees 
that crept into one’s clothes, hair, and ears, making even 
one’s nose tingle with great discomfort. About August the 
1oth the wa‘ershed of the Zainbesi district was reached, 
and, gazing down into the valleys of the Chobe and the 
Zambesi, the author saw the realisation of some of the 
dreams of his youth. At Impalera, the Lower Chobe and 
the Zambesi rivers were calculated to have a depth of 
between thirty and forty feet, but the reaches and the 
rapids make all navigation impracticable. 

Having obtained permission from the king, the Marutze 
kingdom was visited. Hippopotami and crocodiles were 
found abundant in the rivers, but all such creatures had 
to be for the moment overlooked because King Sepopo 
was waiting to receive the white man, At the banquet 
fish of many sorts seems to have been the principal food ; 


~~ 


Fic. 4.—Ladle and Calabashes, 


but at a supper also given, boiled eland flesh was served 
with a sauce made of meal, and the drink was impote 
The king demanded no present, thongh, 
such being usual, Holub presented him with a Snider 
breech-loader and 200 cartridges. A good deal of inter- 
esting details are given about the kingdom of Marutze, 
which now extends along both sidcs of the Zambesi, from 
Sekhose, to about 150 miles south of the confluence of the 
Kabompo and the Liba, lt is a most productive portion 
of Afmca, as well adapted for agriculture as for cattle 
breeding, abounds in game, and seems prolific in vege- 
table products, of which indiarubber is not the least 
important. 

Not at once geiting the king’s permission to pursue his 
journey to the source of the Zambesi, Dr. Holub returns 
to Panda Ma Tenka, and then accompanied his friends 
Westbeech and Francis ona visit to the Victoria Falls, 
which were about fifty miles off, which are declared to be, 
so far as the author's experience goes, the most imposing 
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phenomena in the world. Staying there three days, after 
the amusement of a lion hunt and several adventures, 
they returned on September 24 to Panda Ma Tenka. 
With somewhat failing health our author once again turne1l 
his face to the sources of the Zambesi; but when he got to 
Sesheke the king told him he had been too long in coming, 
that it was too late to go 


cleanly in their persons and keep the’r food material in well- 
washed wooden or earthenware bowls or in suitable baskets 
or calabaskes. Some of these are very tastefully decorated, 
and in the accompanying figures (Fig. 4) one will be secn 
with animal designs. The medical knowledge of the 
Marutze would appear to be in advance of many of the 


now, and he had not kept 
the guides waiting for him. 
The king declared it would 
take him over four months 
to reach the Zambesi sources 
in the kingdom of the Iwan- 
yoe. An elephant hunt on 
a grand scale took place 
about this time, but ended 
in a panic, during which the 
whole herd of elephants 
escaped ; but a lion hunt was 
more successful. Dr. Holub 
says he heard that one of the 
days during another great 
elephant hunt a herd of over 
a hundred elephants had 
been seen, but although at 
least 10,000 bullets had been 
fired off, only four elephants 
had been killed. At last 
leave was given to the author 
to accompany some of the 
queens who had come from 
the Barotse country, and on 
December 1 he was off. 
Three royal canoes were 
placed at his disposal, but 
he had to ask for a fourth, 
and even then his servants 
had to proceed on foot along 
the banks. The Barotse 
rapids were safely ascended, 
but at the rapids known as 
Mutshila Aumsinga one of 
the canoes, that which carried 
allhis provisions, gunpowder, 
medicines, and natural his- 
tory collections, was capsized, 
and thisendedallhis schemes 
of penetrating far into the 
country ; and thus the pre- 
parations of seven previous 
years proved fruitless. The 
severe wetting and the ex- 
treme disappointment, 
brought on a dangerous at- 
tack of fever, and, growing 
worse and worse, there was 
finally no alternative but to 
return. After a long delay 
at Sesheke in hopes of re- 
covery he was compelled, 
after some weeks, to revisit 
Panda Ma Tenka. An inte- 
resting account is given of 
the manners and customs of 
the Marutze tribes. They 
seem to believe in a Supreme 


Being in good and evil 
spirits, in the continued ex- 
istence after death; they are 
fair agriculturists and good cattle breeders, having a fertile | 
soil, a genial climate, and abundance of water; though the 
tsetse fly is met with, game abounds; Kaffir corn, maize, 
beans, cotton, and tobacco are cultivated; salt is expensive ; 
beer from corn is usually drunk at meals ; they have also 
a cider-like drink and the honey beer. The people are 


Fig. 3.—Rock caves and inscriptions of Bushmen. 


South African tribes; they know the properties of a 
number of medicinal or poisonous plants; the treatnent 
of fever, ccughs, and wounds. Bleeding was a common 
operation among them, and was employed in cazes of 
neuralgia or to reduce inflammation. 

After many troubles and trials Panda Ma Tenka was 
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left, and the return journey was made hy the way of the 
Makalaka and West Matabele countries, and a hearty 
welcome was given to the traveller on his arriving at Shos- 
hong hy the Mackenzies. While here the news arrived 
that war had broken out in the Transvaal between the 
Boers and Sekokuni. The journey to the Diamond Fields 
was made by Limpopo, and shortly Kimberley was for the 
fourth time reached. Settling at Bullfontein, the doctor 
with indefatigable energy soon got into large practice, 
and during two years, surrounded by the various animals 
and birds he had collected in this journey, his esta- 
blishment was quite a menagerie. One holiday he paid 
a visit to the Orange Free State. When he viewed the 
Rocky Caves used by the Bushmen, he was particularly 


attracted by the remarkable carvings on the rocks done 
by the Bushmen to adorn their primitive abodes. <A 
sketch of some of these is represented in the adjoining 
woodcut (Fig. 5). The rock is chiefly a sandstone, and 
the drawings are frequently executed in coloured ochres. 
After a considerable period spent at Bullfontein, at 
Grahamstown, at Port Elizabeth, anid at Cape Town, he 
embarked on board the Germanza for Europe in August, 
1879, bringing with him large ethnological and natural 
history collections. While the author's travels have 
added something to our previous knowledge of the geo- 
‘graphy of the portions of Africa he traversed, his 
account of them is really pleasant reading, and will be 
found of special interest to the naturalist and sportsman. 


LEE OG WEG Fl TRIN Gas 
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ECIDEDLY the most successful application of the 
electric light in London is at the Cannon Street 
station of the South Eastern Railway. 
Cross station of that Company has heen lit up hy the 
Brush system, and the Bricklayers’ Arms goods-yards 
and sheds by Mr. Crompton’s system, so that the South 
Eastern Railway officials have an admirable competitive 
trial proceeding within easy reach of inspection. The 
Cannon Street station is lit up by the British Electric 
Light Company with Gramme machines and Brockie 
lamps. 

The engine—one of Marshall’s semi-portable type—is 
of 14 horse-power nominal, and has a double cylinder on 
a locomotive boiler. The power is transferred by counter- 
shafting to the dynamo-machines hy a system specially 
designed for the purpose, which is shown in the follow- 
ing sketch (Fig. 2), Large heavy fly-wheel pulleys give 
a second motion to the fly-wheel, which secures great 
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steadiness—an essential feature of electric lighting. The 
engine is controlled by Hartnell’s automatic governor, 
which regulates the expansion-gear of the engine and 
secures great uniformity of action, 

The dynamo-machines are of a new class of Gramme, 
of high electromotive force, and they generate currents 
powerful enough to work five lamps. The current pro- 
duced is of 26 vebers strength, and worksa circuit of about 
8 ohms resistance, thus giving an electromotive force of 
208 volts. There are two machines at work, working ten 
lamps— eight being inside the station and two outside. 
The dynamos are fed by smaller Grammes, as shown in 
Fig. 2. 

The lamps are Brockie’s, the mechanism of which is 
extremely simple, consisting only of one magnet with a 
clutch, which, by means of a branch circuit, periodically 
interrupted by the commutator, readjusts the arc hy 
letting the clutch fall, which releases the carhons and 
brings them momentarily together, and then picks them 
up again very smartly, so as to separate them the re- 
| quired distance. This gives the lamp a blinking habit, 
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which at first is peculiar, but which one soon gets 
accustomed to and ignores. The diagram (Fig. 3) 
clearly illustrates how this is done. The magnets 
are fixed on shunts, two lamps being on two shunts and 
one Jamp on the other. The shunts are of smaller wire 
than that of the main circuit, but they do not interfere 
with the main current, which passes through the carbons 
—in fact the shunts reduce the total resistance of the 
circuit. The lamps burn for four and a half hours, but it 
is intended to introduce a double set of carhons, which 
will of course duplicate this time. 

Mr. Brockie kas introduced quite a new principle into 
electric lighting, and certainly, to judge from the effect at 
Cannon Street, his success is unqualified. It remains to 
be seen how far this success is repeated at the General 
Post Office, at Victoria Street, Manchester, at Prince’s 
Dock, Liverpool, and in the town of Liverpool itself. 
We certainly would like to see a good west-end street, 
say Piccadilly, Regent Street, or the Haymarket, lit up hy 
this system. 

Another system, not yet extensively employed, is Joel’s 


1 strned from p. 35. 
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improved incandescent electric lamp. In the latter part 
of 1878 considerable interest was excited in both scientific 
and commercial circles by the announcement that M. 
Werdermann had succeeded in the so-called division of 
the electric hght by an invention based on the incandescent 
principle. His system was exhibited on an experimental 
scale only for some time, and then suddenly disappeared 
from public notice. 

This incandescent principle has recently been revived, 
with many and ingenious improvements in the mechanism 
of the lamp, by Mr. Joel. An illustration of the hanging 
lamp is shown in Fig. 4. The light is reproduced, as was 
the case in M. Werdermann’s system, by the heating to in- 
candescence of the end of a small rod or pencil of carhon 
forming one electrode, which protrudes through a pair of 
contact jaws and abuts upon a fixed cylinder of copper 
forming the other electrode. The carbon pencil consumes 
at the rate of 2} to 3 inches per hour for lights of 100 
candle-power and upwards, and is fed forward according 
to the consumption. The length of carbon in circuit 
between the contact jaws and the fixed electrode is about 
three-quarters of an inch, and this, by the passage of the 
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current, is rendered highly incandescent, chiefly however 
at that part near the copper electrode, where the pencil 
becomes pointed, and therefore more intensely heated. 
There is also, in addition to this, a glow or flame-like 
appearance from the sides of the consuming carbon to 
the copper electrode, the light thus apparently taking an 
intermediate position between the purely incandescent 
system and that of the arc. The heated point of carbon 
becomes curled at the tip in a peculiar manner, as though 
it were viscous in shape, somewhat like a mushroom 
where it wastes away, and is replaced by the gradual 
forward motion of the pencil. 

The fixed electrode, which may be entirely of copper 
or with a graphite insertion, remains intact without any 
appreciable wear. 

The chief improvements in this lamp consist in the 
simplification and certainty of action of the mechanism in 
connection with the contact jaws for clamping the carbon 
pencil, by which means the lateral pressure of the jaws 
and the feeding of the carbon are attained by the com- 
bined action of one actuating weight, as shown in the 
diagram, Fig. 5. It will be seen from this that the lateral 
pressure is thus always proportional to the downward 
pressure, and may be varied to suit any conditions. The 
details devised for rendering the lamps in the same circuit 
independent of each other, and its general adaptability 
for interior and domestic lighting, constitute an important 
advance on anything which has gone before. 

On referring to the sectional view of the lamp, Fig. 5, 
E is the fixed copper electrode upon which abuts the point 
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of the carbon ¢, which is rendered intensely incandescent 
by the passage of the current between the jaws and the 
copper cylinder. The jaws are shown at J clamping the 
carbon fyencil. The actuating weight, w, which gives 
both the feeding motion to the pencil as it consumes, and 
the lateral pressure to the jaws, 1s suspended by continuous 
cords to the top of the lamp B, the cords then passing 
down through the weight and under one of the rollers at R, 
up again through a roller attached to the carbon holder, 
then back again through another roller at R, and ending 
at the weight. The rollers R are attached to a light tube, 
Pp, which passes down through a nipple, N,and terminates 
in a flange under the horizontal arms of the jaws and lifts 
them according to the leverage, thus preducing the lateral 
pressure on the pencil. The top of this tube has also 
attached to it the armature, A, of an electro-magnet S, 
wound with fine wire and arranged in a shunted circuit in 
such a manner that as long as the normal condition of 
the light is maintained it is neutral; but if an arc should 
be accidentally formed between the carbon ¢ and the 
copper E, the electro-magnet comes into action in opposi- 
tion to the controlling weight, and frees the jaws from 
lateral pressure, thereby allowing the carbon pencil to 
descend freely and establish contact. 

The carbon-holder is also arranged (Fig. 6) so that 
when the pencil is very nearly consumed the lamp is 
automatically short-circuited by the lever at L making 
contact with the arm carrying the copper electrode. 

The stem or body of the lamp forms.an important part 
of the whole, being formed of metal tubing in two semi- 
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circular halves, each half forming part of the electrical 
circuit, the current traversing one side, of which the jaws 
form part, passing through the carbon pencil to the copper 
electrode, and returning by the other side of the lamp. 
The two sides are kept closed mechanically (but insu- 
lated electrically from each other) by the latch and knob 
T, Fig. 5, which also automatically short-circuits the lamp 
when opened for the purpose of putting in fresh carbon, 
thus rendering it perfectly safe in handling. There are 
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ingenious arrangements attached to this system for 
switching a lamp on or off, with resistances equivalent to 
that of the lamp; but upon these it is unnecessary to 
dwell, these adjuncts being common to many systems. 

Prof. Adams stated at the Society of Arts that with this 
system an illuminating power of 715 candles per horse- 
power could be obtained. , 

If incandescent lighting is more expensive than the 
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are system, which it necessarily is when the current has 
to traverse a number of small lights, it has the great 
advantage of possessing perfect steadiness, which an 
are lamp can never rival, and for interior lighting this is 
of great Importance. The cost of carbons constitutes 
an important item in the expenses attached to electric 
lighting as now employed, and it we consider that in 
some incandescent systems the consumption of material 
is fora considerable period nothing at all, we may still 
work economically even though using considerably more 
horse-power to obtain our results. 

Incandescent lamps, however, as at present con- 


structed, are limited to small lights and a certain steady | 
strength of current, as any sudden increase is apt to | 


break the thin carbon filament employed. In addition to 
this it is necessary to protect the incandescent carbon of 
such lamps from the influence or access of oxygen, as it 
would be rapidly consumed by even the slightest amount 
of oxygen present. Therefore it must be protected by 
inclosing it in a vacuum, and it is a matter of consider- 
able difficulty to produce a sufficiently perfect vacuum to 


into contact with the light-giving material. Incandescent 
lamps are very capricious. Difficulties arise from the 
extreme thinness and delicacy of the glass employed, 
leakage from defective sealing or fractures, the liability 
of the incandescent material to shake loose in its supports. 


and the great care required in manipulation. The Joel 
lamp is free from these objections, and as in lamps 
that are purely incandescent, the heat is produced by the 
current only (the carbon not undergoing combustion by 
reason of the absence of oxygen), it follows that the 
incandescent portion cannot attain so high a temperature 
as when the carbon consumes, and therefore the light 
must necessarily be of less power than that in the lamp 
described. The offices of the Electric Light Agency in 
Queen Victoria Strect are lighted by this system, and in 
the workshop two of these lamps take the place of fifteen 
gas jets with highly satistactory results. The carbons 
employed are of § mm. diameter, and in length of about 
tm. The lamp burns for seven or fourteen hours, 
according to the dimensions of the carbon, 

The Swan lamp is the only purely incandescent lamp 
that has met with any success in England. The Maxim 
light, the most successful in America, has not reached 
here yet. Dr. Draper's house in New York is lit by it, 
and he is able to manipulate his lamps with all the ease 
and comfort of gas-tittings. Sir William Armstrong, at 
Craigside. near Newcastle, has utilised a brook to run a 
dynamo-machine by means of a turbine, and he is able 
to maintain thirty-seven Swan-lights in his house. Mr. 
Spottiswoode occasionally gratifies his friends by illu- 
minating his rooms with Swan-lights, and the rooms of 
the Royal Society were so lit at their last sofre’z. But such 
Jamps remain luxuries, and nothing more. 
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Wherever the electric light has been introduced for 
internal illumination it has met with considerable favour. 
Tt not only lowers the temperature of a gas-lit room within 
reasonable bounds, but it clears the atmosphere of vitia- 
tions, and men work more cheerfully and better. In fact 
the extra amount of work got out of men is said in some 
instances to pay for the change. Moreover, since it 
renders the illumination comparable with that of daylight, 
it enables the aged and the weak-sighted to read and 
work without spectacles. 

Electric lighting has however passed the experimental, 
it has now reached the practical stage. 


HOW TO PREVENT DROIVNING 


WIS11 to show how drowning might, under ordinary 
circumstances, be avoided evenin the case of persons 
otherwise wholly ignorant of what is called the art of 
swimming. The numerous frightful casualties render 


| every working suggestion of inportance, and that which 


: 5 a _-~ | | here offer I venture to think is entirely available. 
prevent some small quantity of tree oxygen from coming 


When one of the inferior animals takes the water, falls, 
or is thrown in, it instantly begins to walk as it does when 
out of the water. But when a man who cannot ‘swim ” 
falls into the water, he makes a few spasmodic struggles, 
throws up his arms, and drowns. The brute, on the 
other hand, treads water, remains on the surface, and is 
virtually insubmergible. In order then to escape drowning 
it is only necessary to do as the brute does, and that is to 
tread or walk the water. The brute has no advantage in 
regard of his relative weight, in respect of the water, over 
man, and yet the man perishes while the brute lives. 
Nevertheless any man, any woman, any child who can 
walk on the land may also walk in the water just as 
readily as the animal does, if only he will, and that with- 
out any prior instruction or drilling whatever, Throw a 
dog into the water and he treads or walks the water 
instantly, and there is no i:aginable reason why a 
humau being under like circumstances should not do as 


' the dog does. 


| 


| no conception. 


The brute indeed walks in the water instinctively, 
whereas the man has to be told. The ignorance of so 
simple a possibility, namely the possibility of treading 
water, strikes me as one of the most singular things in 
the history of man, and speaks very little indeed for his 
intelligence. He is, in fact, as ignorant on the subject as 
is the newborn babe. Perhaps something is to be ascribed 
to the vague meaning which is attached to the word swim. 
When a man swims it means one thing, when a dog 
swims it means: another and quite a different act. The 
dog is wholly incapable of swimming as a man swims, 
but nothing is more certain than that a man is capable 
of swimming, and on the instant, too as a dog swims, 
without any previous training or instruction, and that by 
so doing without fear or hesitancy, he will be just as safe 
in the water as the dog is. 

The brute in the water continues to go on all fours, and 
the man who wishes to save his life and cannot otherwise 
swim, must do so too, striking alternately, one two, one 
two, but without hurry or precipitation, with hand and 
foot, exactly as the brute does. Whether he be provided 
with paw or hoof, the brute swims with the greatest ease 
and buoyancy. The human being, if he will, can do so 
too, with the further immense advantage of having a 
paddle-formed hand, and of being able to rest himself 
when tired, by floating, a thing of which the animal has 
Bridget Money, a poor Irish emigrant, 
saved her own life and her three children’s lives, when 
the steamer conveying them took fire on Lake Erie, by 
floating herself, and making them float, which simply 
consists in lying quite still, with the mouth shut and the 
head thrown well back in the water. The dog, the horse, 
the cow, the swine, the deer, and even the cat, all take to 
the water on occasion, and sustain themselves perfectly 
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without any prior experience whatever. Nothing is less 
difficult, whether for man or brute, than to tread water, 
even for the first time. I lave done so often, using the 
fect alone or the hands alone, or the whole four, many 
times, with perhaps one of my children on my back. 
Once ! recollect being carricd a good way out to sea by 
the receding tide at Boulogne, but regained the shore 
without difficulty. A drop of water once passed through 
the rima of the glottis, and on another occasion I expe- 
rienced such sudden indisposition tbat if I had been 
unable to float, it must, I think, have gone hard with me. 

Men and animals are able to sustain themselves for 
long distances in the water, and would do so much 
oftener were they not incapacitated, in regard of the 
former at least, by shcer terror, as well as complete 
ignorance of their real powers. Webb's wonderful en- 
durance will never be forgotten, Wut there are other 
instances only less remarkable. Some years since, the 
second mate of a ship fell overboard while in the act of 
fisting a sail. It was blowing fresh ; the time was night, 
and the place some miles out in the stormy German 
Ocean. The hardy fellow nevertheless managed to gain 
the English coast. Brock, with a dozen other pilots, was 
plying for fares by Yarmouth; and as the main-shect was 
belayed, a sudden puff of wind upsct the boat, when 
presently all perished except Brock himself, who, from 
four in the afternoon of an October evening to one the 
next morning, swam thirteen miles before he was able to 
hail a vessel at anchor inthe offing. Animals themselves 
are capable of swimming immense distances, although 
unable to rest by the way. A dog recently swam thirty 
miles in America in order to rejoin his master. A mule 
and a dog washed overboard during a gale in the Bay of 
Biscay have been known to make their way to shore. A 
dog swam ashore with a letter in his mouth at the Cape 
of Good Hope. The crew of the ship to which the dog 
belonged all perished, which they necd not have done 
had they only ventured to tread water as the dog did. 
As acertain ship was labouring heavily in the trough of 
the sea, it was found necdful, in order to lighten the 
vessel, to throw some troop-horses overboard which had 
been taken in at Corunna. The poor things, my infor- 
mant, a staff-surgeon, told me, when they found them- 
selves abandoned, faced round and swam for miles 
after the vessel. A man on the east coast of Lincoln- 
shire saved quite a number of lives by swimming out on 
horseback to vessels in distress. He commonly rode an 
old grey mare, but when the mare was not to hand he 
took the first horse that offered. 

The loss of life from shipwreck, boating, bathing, 
skating, fishing, and accidental immersion is so disas- 
trously great, that every feasible procedure calculated to 
avert it ought to be had recourse to. People will not 
consent to wear lifc-preservers, but if they only knew 
that in their own limbs, properly used, they possessed the 
most efficient of life-preservers, they would most likely 
avail themselves of them. In every school, every house, 
there ought to be a slate tank of sufficient depth, with a 
trickle of water at one end and a syphon at the other, in 
order to keep the contents pure. A pail or two of hot 
water would at any time render the contents sufficiently 
warm. In such a tank every child from the time it could 
walk ought to be made to tread water daily. Every adult, 
when the opportunity presents itself, should do so. The 
printed injunction should be pasted up on all boat-houses, 
on every boat, at every bathing place, and in every school. 
“Tread water when you find yourself out of your depth” 
is all that need be said, unless indeed we add, “ Float 
when you are tired.” Every one, of whatever age or sex, 
or however encumbered with clothing, might tread water 
with at least as much facility, even in a breaking sea, as 
a four-footed animal does. The position of a person who 
treads water is, in other respects, very much safer and 
better than is the sprawling attitude which we assume in 
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ordinary swimming. And then the beauty of it is that 
we can tread water without any preliminary teaching, 
whereas “to swim ” involves time and pains, entails con- 
siderable fatigue, and is very seldom adequately acquired 
after all. 

The Indians on the Missouri River, when they have 
occasion to traverse that impetuous stream, invariably 
tread water just as the dog treads it. The natives of 
Joanna, an island on the coast of Madagascar, young 
persons of both sexes, walk the water carrying fruit and 
vegetables to ships becalmed, or it may be lying-to, 
in the offing miles away. Some Croomen whose canoe 
upset before my eyes in the seaway on the coast of Africa 
walked the water, to the safe-kecping of their lives, with 
the utmost facility ; and I witnessed negro children on 
other occasions doing so at a very tender age. At 
Madras, watching thcir opportunity, messengers, with 
letters secured in an oilskin cap, plunge into the boiling 
surf, and make their way, trealing the water, to the 
vessels outside, through a sca in which an ordinary Euro- 
pean boat will not live. At the Cape of Good Hope men 
used to proceed to the vesscls in the offing through the 
mountain billows, treading the water as they went with 
the utmost security. And yet here, on our own shores, 
and amid smooth waters, men, women, and children 
perish like flies annually, when a little properly-directed 
effort—trcading the water as I have said—would haply 
suffice to rescue them every onc. 

Belfast 


HENRY MACCORMAC 


NOTES 
We learn from the 7imes that at the meeting of the Koyal 
Socicty on ‘Thursday last the vacancies in the list of foreign 
members were filled by the election of Gabriel Auguste Daubree 
of Paris, Jean Charles, Marignac of Geneva, Carl Nageli of 
Munich, and Carl,Weierstra-s of Berlin. 


Sir Joun Lusnock has been nominated to succeed Prof. 
Allman as president of the Linnean Society, and Mr. G. J, 
Romanes for the post of zoological secretary, vacant by Mr. 
Alston’s lamented death. 


IN the current nnmber of the Acuvue Scientifique there is an 
article by M. de Lacaze-Duthiers descriptive of an interesting 
enterprise on which he is engaged, viz. the construction of a 
zoological laboratory at Port Vendres. Backed by the recom- 
mendation of the Academy of Sciences, he obtained a liberal 
offer from the municipal antborities of the place, which among 
other considerations determined him in the selection of the site, 
Altogether he is provided with 32,000 franes as a capital sum, 
750 francs per annum as a fixed income, with the gift of building 
ground and a boat, It will thns be seen that the municipal 
authorities deserve all credit for the substantial encouragement 
which they have extended to the undertaking. In a few montbs 
the laboratory will be completed, and is then to be thrown open 
to workers of all nationalities. As its situation on the coast of 
the Mediterranean is an admirable one for the procuring of fauna, 
the in-titution is in every way favourably circumstanced, and we 
cordially wisb it all snecess, 


Tue English Transit of Venus Commission having expressed 
a desire for an understanding with the French Commission, so 
as to secure a uniform method of observation, M. d’Abbadie and 
M. Tisserand are coming to London to compare notes with the 
English Commission, 

A LETTER from M. Mascart, director of the French Central 
Meteorological Bureau, read at last week’s meeting of the Paris 
Academy of Sciences, stated that the French Government intend 
to establish an observatory for terrestrial magnetism at Cape 
Horn, The expedition will set out in the same vessel as will 
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take the astronomers who are to observe the approaching transit 
of Venus. ‘This is intended as the contribution of France to the 
international scheme of polar observations, to which England 
has as yet made no sign of lending her aid. 


Messrs, SIEMENS AND HALSKE gave a public trial last week 
of their new electric railway, which runs between Lichterfelde 
and the Cadettenhaus, about six miles from Berlin, The trial 
is stated to have been most successful. It was in a simple tram- 
car, with an electric battery totally coucealed between the 
wheels, in connection, through the rails it ran on, with the 
principal hattery at the station, The rails are three feet three 
inches apart, and exactly resemble those of an ordinary railroad, 
only the gauge being narrower. The greatest speed obtained on 
a distance of about one and a half mile was eighteen English 
miles an hour, Dr. Siemens has proved that if necessary a far 
greater speed could he obtained, but this is not allowed by the 
German police authorities. It will not be allowed to proceed at 
more than nine miles per hour. The railway was opened to the 
public on Monday. 


M. PoucHET with two assistants are about to proceed to 
Vadso, on the east coast of Finmark, to collect natural history 
specimens for the Paris Mnsenm of Natural Ilistory, 


AN interesting paper on recent earthquakes in Japan has lately 
been published by Prof. John Milne, vice-president of the Seismo- 
logical Society of Japan. To get an arrangement which will 
cause a clock to stop at exactly the same tremor during an earth- 
quake as another similar clock is stopped at, to get a complete 
time record of the tremors at any place, and to find accurately 
the direction of the transmission of earth vibrations, these are 
the questions which Mr, Milne and his friends have been trying 


to surmount with the help of a grant of money from the British | 


Association and the help of the Japanese Telegraph Department. 
A result of the work hitherto done is that there is a chronic 
centre of disturbance within a radius of a few miles from Yoko- 
hama, and Mr, Milne felicitates the inhabitants of that seaport 
on the advantages which their position gives them for seismo- 
logical observation. The Society has also issued useful forms in 
which to record earthquake observations, which might supply 
hints to Enropean observers. 


AT the Victoria (Philosophical) Institute, on Monday, a paper 
on ‘* The Rainfall and Climate of India” was read by Sir Joseph 
Fayrer, K.C.5.1., F.R.S. He reviewed the causes and effects 
of those climatic changes which obtain in, that country at the 
present time, and many of which once operated in Palestine and 
Egypt, not to mention England and other parts of the world, 
and threw light on questions involving the denudation theory, 
the variation of river deposits, and other matters affecting the 
uniformitarian theory of geology. Sir Joseph Fayrer spoke at 
some length in regard to the climate of India, and showed that, 
if what science had taught us in regard to the effects of cultiva- 
tion, the preservation of the forests, drainage, &c., were carefully 
attended to by the powers that he, the importance of the results 
could not be estimated, as they involved the health and prosperity 
of that great country. 


In connection with the subject of ‘‘ Fascination,” Dr. Otto of 
Schemnitz, Hungary, writes us of a case which came under his 
notice. In 1$59, when the use of firearms was under stringent 
regnlations in TIungary, peasants often killed hares on the 
Danubian island Creppel in the following way :—Two peasants 
would drive in a cart over the reaped fields. On spyinz a hare 
(say at two to three hundred paces) they proceeded to drive 
round it some five or six times in snccession. One peasant 
carrying a long stick at length sprang ont, at the moment the 
cart was behind the hare (the cart continuing its course), and 

oming up to the animal slowly, killed it without difficulty. It 
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was not uncommon to kill thus as many as six or seven hares in 
one morning. 


THE following instance of animal intelligence is sent to us by 
Dr. John Rae, F.R.S., who states that the Mr. Wiliam 
Sinclair mentioned is respectable and trustworthy. The anec- 
dote is taken from the Orkney Herald of May 11 :—“ A well- 
authenticated and extraordinary case of the sagacity of the 
Shetland pony has just come under our notice. A year or two 
ago Mr. William Sinclair, pupil teacher, Holm, imported one of 
these little animals from Shetland on which to ride to and from 
school, his residence heing at a considerable distance from the 
school buildings. Up to that time the animal had been unshod, 
but some time afterwards Mr, Sinclair had it shod by Mr. Pratt, 
the parish blacksmith. The other day Mr, Pratt, whose smithy 
is a long distance from Mr, Sinclair’s house, saw the pony, with- 
ont halter or anything upon it, walking upto where he was work- 
ing. Thinking the animal had strayed from home, he drove it off, 
throwing stones after the beast to make it run homewards. 
This had the desired effect for a short time; but Mr. Pratt had 
only got fairly at work once more in the smithy when the pony’s 
head again made its appearance at the door. On proceeding a 
second time outside, to drive the pony away, Mr. Pratt, with a 
blacksmith’s instinct, took a look at the pony’s feet, when he 
observed that one of its shoes had been lost. Having made a 
shoe he put it on, and then waited to see what the animal would 
do. For a moment it looked at the blacksmith as if asking 
whether he was done, then pawed once or twice to see if the 
newly-shod foot was comfortable, and finally gave a pleased 
neigh, erected its head, and started homewards at a brisk trot. 
The owner was al-o exceedingly surprised to find the animal at 
home completely shod the same evening, and it was only on 
calling at the smithy some days afterwards that he learned the 
full extent of his pony’s sagacity.” 


M. J. Puateau has issued a second supplement to the 
‘‘Bibliographie Analytique des Principanx Phénomenés Suh- 
jectifs de la Vision,” comprising the years 1878-79. It is re- 
printed ia a separate form from the A/emozrs of the Belgian 
Academy. 


WE have received the first tthree parts of the Zeitschrift fir 
Jnstrumentenkunde, a monthly journal intended to bring together 
all novelties in scientific apparatus. 11 is edited by Dr. George 
Schwiskus, assisted by a large staff, and published by Julius 
Springer of Berlin. It is amply illustrated and its utility is 
obvions. 


M, CARNOT, the grandson of the celebrated War Minister of 
the First Republic, has taken an important step in his capacity of 
Minister of French Public Works. He sent to the Lower House 
a projet de lot asking for a credit of 280,000/. in order to intro- 
duce at once into all the French lighthouses magneto-electric 
generators and acoustical signals with steam blower. This pro- 
posal is sure to be accepted with enthusiasm, and execnted with 
the utmost rapidity. 


THE General Conncil of the Seine have granted the credits 
asked hy the Préfet for establishing in the Morgue a refriger- 
ating machine by MM. Mignon and Ronard. Ammonia is 
the snbstance which has been considered as the most powerful 
and cheapest by a special commission appointed by the Connci! 
Laboratories will be annexed to the establishment. 
The work will begin as soon as Parliament has voted a small 
sum for contributing to the expense, 


M. BARTHELEMY ST, Hixairg, French Minister of Foreign 
Affairs, has recommended to M. Cocliéry a suggestion of M. W. 
de Fonvielle’s advising the appointment of a commission on the 
state of international law relating to ocean telegraphic cables, 
and the means of improving it. M. St. Hilaire states that in 
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case the Congress of Electricians comes to any conclusion relating 
to this most important object, he i. ready to send a circular to 
the several Governments on the opening of an international 
conference on the matter. Thi official correspondence will be 
published in full in the next number of L Elects icité, 


WE take tbe following from the Colonies and /ndia:—‘‘ To 
say that atrain had been stopped by caterpillars would sound 
like a Yankee yarn, yet such a thing (according tothe Ramgitihkes 
Advocate) actually took place on the local railway a few days 
ago. In the neighbourhood of Turakina, New Zealand, an 
army of caterpillars, hundreds of thousands strong, was march- 
ing across the line, bound for a new field of oats, when the train 
came along. Thousands of the creeping vermin were crushed 
by the wheels of the engine, and suddenly the train came to a 
dead stop. On examination it was found that the wheels of the 
engine had become so grea.y that they kept on revolving without 
advancing—they could not grip the rails. The guard and the 
engine-driver procured sand and strewed it on the rails, and the 
train made a fresh start, but it was found that during the stop- 
paze caterpillars in thousands had crawled all over the engine, 
and over all the carriages inside and out.” 


A sHock of earthquake is reported from Mottling (Carniola) 
on April 26, at 4.55 p.m., direction from north to south, At 
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Tiiffers (Styria) a smart shock was felt on May 6, at 7.41 p.m., | 


duration three seconds, direction north-east to sonth-west, 


On Tuesday last week, the Princess Christian of Schleswiz- 
llolstein presented the prizes and certificates adjudged to candi- 
dates in a competitive examination on ‘‘ Domestic Sanitation,” 
following a course of lectures delivered on the subject by Dr. B. 
W. Richardson. With regard to the course of lectures he had 
given at the request of the Ladies’ Sanitary As.ociation, Dr. 
Kichardson stated that nearly 300 pupils attended, of whom 
seventy-five competed for the prizes offered by Mr. Edwin 
Chadwick and others. Of the papers sent in, he could say that 
all the writers showed a sound lnowledge of four subjects, viz. 
the relative values of the substances used as foods, the circulation 
of the blood, the process of breathing, with the conditions which 
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VARIABLE STARS,—Mira Ceti, which was at its minimum 
on March 20, according to Prof. Scbonfeld’s formula in his 
second catalogue of variables, will attain a maximum by the 
same on July 5, and may therefore be observed as it approaches 
that phase. The next maximum takes place on April 1, 1882, 
and will not be observable. 

x Cygni, by the recent observations of Prof. Julius Schmidt, 
may also be expected to reach its maximum about July 10, per- 
haps a few days later : tbe last maximum occurred on May 30, 
1880, when the star was 6m. ; it has occasionally attained 4m. 
at maximum. The perturbations in this case appear to be 
considerable, 

The position of the variable usually designated Nova 1848 
may be identified by means of Prof. Schmidt’s observations of 
neighbouring stars. In Astvon. Nach., No. 1708, he gives the 
following places for 1855 0 :— 


Mag. RA Decl. 
h ms mone? 
i 16 50 53°3 —12 43 57 
13 — $1 181 12°42 70 
13712 — 5f 22°5 12 40 3 Avra 1848 
Il — 51 44°85 12 47 § 
II — 51 51°9 12 31 57 
10°11 16 53 9°2 2A eee) 


Farther, the variable follows the star, Ialande’s star 30,853 
aninth magnitude, 14°8.., and is north of it 18’ 21". 

Prof. Winnecke’s star of the twel/th magnitude, in close 
proximity to the place of Kepler’s Vova 1604, deduced from the 
observations of Fabricius, and apparently in the position of a stat 
marked 102, by Chacornac, but not since observed of that 
brightness, well deserves watching, and it would be interesting to 
possess a carefully-formed map of all stars visible in the vicinity 
of Kepler’s celebrated star, with the aid of one of onr most 


| powerful telescopes—siwilar t» that prepared by D’Arrest with 


produce a pure and healthy dwelling, and the management of a | 
sick room, Dr, Richardson announced that, by desire of the | 


Ladies’ Sanitary Association, he should deliver another course 
of lectures, beginning in October next, on the nervous system, 
This would raise questions concerning education and other 
interesting and, at present, debatable matters, 


In the Revae Scientifique for May 14 is the conclusion of a 
long paper on the Physiological Immunities enjoyed by the 
Jewish race, in which the nature of these immunities is examined 
and the probable reasons for them given, 


THE additions ta the Zoolozical Society’s Gardens during the 
past week include an Indian Fruit Bat (Pteropus medias) from 
India, presented by Mr. Edwin 11, Maskell ; a Wood Brocket 
(Cartacus nemorivagus) from South America, presented by Capt. 
Mackenzie, s.s, Severz ; an Egyptian Gazelle (Gazd/a dorcas) 
from Egypt, presented by Mrs, J. J. Jones; a Common ]lare 
(Zepus euvopeus), British, presented by Mr. Wormald, F.Z.S. ; 


two Hawfinches (Coccothraustes vulgaris), British, presented by | 


Dr. Bree ; three Viperine Snakes (Zropidonotus viperinus) fron 
North Africa, presented by Mr. J. C. Church; a Common 
Adder (I ipera berus), British, presented by Mr. G. H. King; 
a Three-striped Paradoxure (Paradoxurus trizirgatus) from 
India, a Javan Adjutant (Leftoptilus javanicus) from Jaya, 
received in exchange; stx Rose-coloure] Pa tors (Pastor roseis) 
from India, two Mandarin Ducks (42x galericu/ata) from China, 
purchased ; a Blue and Yellow Macaw (dra ararauna) from 


the Copenhagen refractor for the'vicinity of Tycho’s Nova 1572 
in Cassiopea, Prof. Winnecke’s star precedes the 9m., No. 
16872 in Oeltzen’s Argelander 33°2s., and is 2’ north of it. 


THE SATELLITES OF SATURN.—Observations of these satel- 
lites are still followei up at the Ohservatory of Toulouse, and 
M. Bailland has communicated a scries made about the last 
opposition of the planet to the Paris Academy of Sciences. 
Amongst them are a number of observations of .//mas, consist- 
ing mainly of elongations, but with several attempts to fix the 
moments when the satellite was on the tangent to the extremity 
of the ring, M. Baillaud does not appear to regard the latter 
observation with favour, on account of the difficulty atteading 
it, but proposes to gain further experience of the degree of 
precision of which it admits, The later observations of A/imas 
are as follows :— 


1880 h. m. 5, 1880 Me hile 
Novy. 1... W.... 6 59 40] Nov. 25... N.E. ... 10 23 50 
a... VWaees Fe, 58: ai7)l| Dec. 13) c5 AV ee ely 

22) Ewa.) 10) 33°33 10) 2 ee nese 


The times are mean times at Toulouse, 3m. 29°9'. west of the 
Observatory of Paris. The observation of November 25 relates 
to the }.assage of the satellite by the tangent to the extremity of 
the ring. 

Dr. M. W. Meyer of Geneva publishes elements of Exce- 
ladu:, Tethys, Dione and Rhea, obtained on a new method, 
from observations made with the t1o-inch Geneva refractor. 
By the way he terms the second of these satellites 7/efis, not 
the only time that Sir John Ilerschel’s proposed designation has 
been mistaken of late. Z/Actés, as is well known, is appropri- 
ated for one of the minor planets discovered by Dr. R. Luther. 


Swirt’s Comet (1881 @).—M. Bigourdan has calculated the 
following elements of this comet, from the Dun Ecbt observa- 
tion on May 2 and observations made at Paris on May § 
and 7 :— 
Verihelion pa:sage 1$$1, May 21°0613, Paris M.T. 

207 34 43 | M. Eq. 


Longitude of perihelion 
119 24 5 § 18S1‘0 


+ ascending node ... 


Inclination... wee $1 40 56 
| Log. distance in perihelion 9°75568 


South America, deposited ; a Geaffroy’s Dove (Peristera geeffroii), 
three Red-crested Whistling Ducks (/udigu/a rufina), bred in | 


the Gardens, 


Motion—direct. 
Though observations will not be longer practicable in these 
latitndes the comet may perhaps be observed in the southera 
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hemisphere, it being understood that telegrams have been sent to 
the Cape and to Australia (by Lord Crawford) with this object. 
According to the above orbit, on july 9 the comet will have one- 
fifth of the intensity of light on the night of discovery, There is 
no close resemblance of elements to those of any comet previonsly 
calculated. 


Tue ‘‘ ASTRONOMISCHE NACHRICHTEN.”—It is announced 
that after the termination of the current volume, by authority of 
the Prussian Government a new arrangement for the manage- 
ment of this journal will take effect. It will be edited by Prof. 
A. Krueger, the director of the Observatory at Kiel, in co-opera- 
tion with the president of the ‘* Astronomische Gesellschaft,” of 
which association it will become a recoznised organ. 


BIOLOGICAL NOTES 


LIMULUS POLYPHEMUS.—A paper on the anatomy, histology, 
and embryology of Limulus polyphemus, by A, S,. Packard, 
jon., M.D, (Axniversary Men. Boston Soc. Nat. Hist. 1880), 
may be regarded as a continuation of the author's former series 
on the development and affinities of the king-crab. He discusses 
fully the question of the affinities of that puzzling animal, 
and combating the position of those zoologists who connect 
Limulus with the Arachnida, he sums up the facts which point 
to the crustacean nature of Limulus as follows :—(1) The nature 
of the branchiz, those of Limmlus being developed in numerous 
plates overlapping each cther on the second abdominal limbs 
{those of the Eutrypterida being, according to H. Woodward, 
attached side by side like the teeth of a rake), while the mode 
of respiration is truly crustacean ; (2) the resemblance of the 
cephalothorax of Limulus to that of Apns; (3) the general 
resemblance of the gnathopods to the feet of Nauplius or larva 
of the cirrhipedia and copepada ; (4) the digestive tract is homo- 
logons throughout with that of Crustacea, particularly the Deca- 
peda, there being no urinary tubes as in Tracheata ; (5) the 
heart is on the crustacean type as much as on the tracheate type, 
aud the internal reproductive organs (ovaries and testes) open 
externally, at the base of and in the limbs, much as iu Crustacea. 
The paper is illustrated by seven plates showing the cirenlation of 
Limulus, sections of the adult and of embryos, aud details of the 
structure of the eyes with comparison of these with those of Trilo- 
bites, with which group the author, as in his first memoir, allies 
the Merostomata, 


THE NumMuLitic Ecuinips oF EcypT.—A monograph of 
the Echinids contained in the Nummulitic strata of Egypt, by 
M. P. de Loriol, is published in the Afew:. Soc. Phys. et d’Hist, 
Nat. de Genéve (tom, xxvii. 1880, 1°¢ p*.), The specimens 
described by M. de Loriol were obtained mostly near Cairo and 
Thebes. The fauna of the Nummulitic strata of Egypt has been 
found by him as far as yet explored to contain forty-two species 
of Echinids, or about the same number as that of the Nummulitic 
strata of India; that of the Cantou of Schwytz has only thirty- 
four, the Eocene fauna of the Antilles only eighteen; but the 
Eocene fauna of the Pyrenees has as many as ninety-three. In 
the present memoir, which is illustrated by ten plates, twenty 
new species are described. The author does not conenr in Prof, 
Jeffrey Bell’s reasons for the formation of his new genus Paleo- 
lampas, considering that there are not sufficient grounds for 
separating it from Echinolampas. Only four of the forty-two 
species composing the Egyptian Nummulitic fauna are regular 
Echinids, all the rest are irregular. Ofthe whole number all 
but eight are pecnliar to Egypt. Of the eight exceptions four 
ocenr in the lower part of the Nummulitic formation at San 
Giovanni Harione, in the Vicentin, three in that of the Pyrenees, 
whilst the remaining one, Hem:/spatanzus depressus, has been 
found in the Crimea in the same beds as Echinolamipas sub- 
cylindricus, which also occurs at San Giovanni Harione. 


SPONGES OF LAKE BAIKAL.—In a recent note to the St, 
Petersburg Academy, Dr. Dybowski says sponges occur in Lake 
Baikal wherever the bottom is rocky or large blocks of stone or 
wood are lying abont. Close to the border of the lake, at a 
depth of 2 to 6 metres, they have a sod or cushion-like fori, 
clinging to the stones, blocks, and (more largely) to decaying 
wood. Ina depth of 6 to 25 metres they become tree- or shrub- 
like, with a height rarely exceeding 60 ctm.; while from 25 to 
100 m, depth the sod or cusbion-like form recurs, and only that 
is met with, The colour of the sponges is generally more or 
less dark grass-green, sometimes olive-green or brown, But 


those got from depths of 60 to 109 m., or found under stones, 
are nearly quite white, 


MicroscopicAL EXAMINATION OF FARINA.—In examining 
any given kind of farina with the microscope to find whether a 
less nutritive farina has been mixed with it, it has been common 
to confine attention to the starch granales (which one may easily 
be mistaken about): Dr. Cattaneo holds (Re. /st, Lomd. Rend. 
vol, xiv. fase. v.) that greater importance should be attached to 
the character of the bran-particles, some of which are never 
wanting even in the most carefully-b>lted flour, These (as he 
shows) differ in a marked way according to species. 


THE HyPopuysis IN ASCIDIANS.— While the hypophysis, or 
pituitary gland, found in the cranial cavity of adult vertebrates 
seems to be a rudimentary hody without function, it is, in its 
earlier development, furnished, like all active glands, wiih an 
excretory passage into the alimentary canal. On the instance of 
M. van Beneden, M, Julin has lately studied an enigmatical 
organ in ascidians, a glandular apparatus under the brain (dis- 
covered by Hankow), which, it was thonght, might be homolo- 
gous with the pituitary gland of vertebrates, M. Julin examined 
the gland, the so-called anterior tubercle or vibratile organ, and 
various conuected organs, in four species of ascidians at Leewik, 
on the Norwegian cvast, and his researches (lately described to 
the Belgian Academy) appear to confirm M. van Beneden’s 
conjecture. M. Julin is unable to regard the vibratile organ as 
an olfactory organ (the ordinary view); it receives no nerve- 
branch, and no olfactory cells can be found in its vibratile 
cylindrical epithelium. It is (he considers) merely the enlarged 
mouth of the excretory canal of the gland below the brain, 
leading into the buccal region, while the gland itself represents, 
in permanent state and functional activity, the embryonic 
hypophysis which becomes rudimentary in vertebrates. The 
vole of the gland remains in obscurity. (Anatomical details 
will be found in the Academy’s Axli.tin, No. 2.) 


PHYSICAL NOTES 


AN extremely ingenious explanation of the peculiar green 
phosphorescence observed by Crookes in his researches on high 
vacua has recently been given by Mr. J. J. Thomson of Cam- 
bridge. This phosphorescence appears on the inner surfaces of 
the exhausted glass tuhes whenever they are exposed to the so- 
called molecular bombardment of particles projected from the 
negative electrode, Mr. Thomson points out firstly that, as 
predicted by Clerk-Maxwell and verified hy Rowland, a moving 
electrified particle acts as a current of electricity and possesses 
an (electro-magnetic) vector-potential, Now where such an 
electrified particle strikes a glass surface and rehonnds, its 
change of velocity is accompanied by a change of vector- 
potential, and the glass against which it impinges and rebounds 
will be subjected to a rapid change in electromotive force. But by 
Clerk-Maxwell’s electro-magnetic theory of light this is precisely 
what happens when a ray of light falls upon it. And therefore 
it phosphoresces as it would under the impact of an actual ray 
of light. It would be interesting to inquire whether all phosphor- 
escent and fluorescent phenomena are capable of an analogous 
explanation in accordance with Clerk-Maxwell’s theory. 


Mr, E. H. Coox proposes (P77. A/ag.) the term sonorescence 
as suitable to apply to the phenomena discovered hy Graham 
Bell and investigated by Mercadier, Tyndall, and others, of the 
direct conversion of intermittent radiations into sound, The 
new name is obvionsly sugge-ted hy analogy with fluorescence 
and calorescence, but does not seem quite a happy one. Stokes 
gave the name of flzorescence to the phenomenon of the change 
of non-luminous ultra-violet rays into luminons ones. Akin 
gave the name of ca/cescence to the phenomenon of the change of 
non-luminous heat-rays into luminous ones (as in the lime-light), 
but the term has been superseded by Tyndall’s term ca/orescence, 
which is etymologically unfortunate, seeing that the Latin verb 
is calesco, not caloresco, By strict analogy the term sonorescence 
shonld mean the conversion of sound into luminous rays, not the 
reverse change, to which Mr. Cook applies it. 


THE researches of Edlund, Joubert, and others have left no doubt 
that the voltaic arc possesses an electromotive force of its own 
acting in a direction opposite to that of the current which 
sustains the are, The priucipal work of maintaining the arc 
appears indeed to be spent in overcosing this opposing force, 
and is not occasioned by the resistance of the arc itself, which is 
small, M., Alfred Nianudet has lately announced the observation 
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of an important fact in connection with this subject, namely, that 
when the arc begins to emit the well-known Aissing sound there 
is an abrupt change in the opposing electromotive force, which is 
greater while the arc is silent than when it is hissing. 


MM. Naccari AND PAGLIANI have lately determined the 
vapour tensions of a number of liquids in the laboratory of the 
University of Turin, Their method consisted of a modification 
of that of Regnault, reduction of pressure being effected by an 
aspirating pump. The tensions of toluene, propylic and iso- 
butylic alcohol, and of several of the ethers of the fatty acids 
were determined at different temperatures with great exactitude 
and their empirical formulz calculated. 


From a study of the electromotive force of inconstant couples 
MM. Naccari and Guglielmo conclude that in couples containing 
one fluid the electromotive force is influenced by the nature of 
that pole to which the hydrogen goes, and that the change in 
the strength of the current varies always in the opposite sense to 
that of the electromotive force, the sense depending upon the 
manner in which the liberated oxygen enters into secondary 
chemical actions, 


AT the Observatory of Campidoglio, Prof. Respighi has heen 
lately conducting a series of experiments for the determination 
of gravity. The data are not as yet fully reduced, but the 
author has described his method (tt? della R. Acc. dei Lincei, vol. 
v. fase. 5), which consists in the use of a pendulm with a lead 
ball about 94kg. in weight, and a steel wire 0°6 mm. in dia- 
meter; a sharp iron point at the extremity, dips in mercury 
each oscillation, so as to give passage to the current of a chrono- 
graph. Five different lengths of pendulum were used, between 
7°90 m. and 5°16 m. ; and with all these lengths the pendulum, 
on account of its weight, the fineness of the wire, and the con- 
venient mode of suspension, proved independent of the rotatory 
motion of the earth, presenting Foucault’s well-known pheno- 
menon (an essential conditicn, in the author’s opinion, but not 
verified in Borda’s or Bessel’s apparatus). The number and 
duration of the oscillations were registered by the chronograph 
with greater exactness than is attainable by the method of 
coincidences, 


AN arrangement for rendering Volta's pile con-tant and depo- 
larised is described by Count Mocenigo in a recent number of 
the Aivista Sctentifico-Industriale, “Twelve couples with their 
elements are fixed on a horizontal axis; a trough of acidulated 
water having twelve compartments is brought up by a lever 
motion, so as to cover a gocd third of the surface of the pile, 
and a rotatory movement is communicated to the axis. 


THE velocity of sound in chlorine has been determined Jately 
by Prof. Tito Martini (Ae. Sci, Zud., No. 6), no physicist 
having previously, to bis knowledge, done :0. His method 
was Suggested by an experiment of Tyndall. A glass tube 
40 ctm, long and 2 ctm. internal diameter, and fixed in vertical 
position, was connected below, by means of a gutta-percha tube, 
to another glass tube holding sulphuric acid, and capable of 
being raised or lowered so as to vary the level of the liquid 
entering the fixed tube, in order to obtain the column of gas 
which would :trengthen a certain tone. The fixed tube was 
graduated in centimetres and millimetres. Having first verified 
the accuracy of the method by experiments with carbonic acid 
and protoxide of nitrogen, the author proceeded to chlorine, and 
obtained 206°4 m. as mean value of the velocity of sound in it 
for zero temperature, 


_ THE mode of decomposition of water by discharge of Leyden 
jars through platinum electrodes has .been studied by Dr, 
Streintz (Vienna Acad, {z:.). Riess attributed this pheno- 
mena to heating of the electrades, Using a quadrant-electro- 
meter, &c., Dr. Streintz found that with very small electrodes 
giving passage to a series of discharge-currents in one direction, 
then left to themselves, a remarkable reversal of electromotive 
force occurred, but only when the discharges did not exceed a 
certain number. The author was Ied to examine the change of 
electromotive force by short galvanic currents, which also pro- 
duce, in a few minutes, a reversal in the electric Lehaviour of 
the electrode covered with H,; and he explains this by saying 
that platinum containing no free, but only occluded, hydrogen is 
electromotively negative to pure platinum. The further observa- 
tion that a fully-polarlsed cell, one of whose electrodes was 
covered hy a very brief galvanic current with H, the other with 
O,, did not show a reversal of the difference of potential, led 
to the conclusion that the decomposition through battery dis- 


charges is to he regarded as the product of a galvanic polarisation 
and a connected (thermal ?) development of oxyhydrogen gas on 
the two electrodes, 


IN a recent note to the Vienna Academy Prof. Reitlinger and 
Dr. Wachter distinguish three varieties of Lichtenberg figures : 
(1) the positive radiating figure (Strahlenfigur) ; (2) the positive 
disk-figure ; (3) the negative disk-figure. The (2) was lately 
added by Herr Ioltz. The conditions of production in each 
case are investigated. The positive radiating figure is produced 
(according to the authors) by dust particles detached and carried 
off from the electrode; the negative di:k-figure, on the other 
hand, by gas-discharges. In the former case the particles, while 
they communicate their positive electricity to the resin, describe 
radial paths rendered visible and yellow by the dusting process, 
The rea‘on why ome never gets a negative (red) radiating 
figure, or even branch, is that the electro-negative discharge 
from a metal or other conductor in air is neither capable of 
effecting an electric disaggregation of the electrode, nor a 
carrying away of dust-particles. 


To obtain an enlargement (on a screen) variable at will, at 
any distance, M. Crova (Journ, de Phy's., April) places between 
the object and the screen (which are fixed) a projection-apparatus 
formed of two lenses, one convergent (plane-convex), the other 
divergent (plane-concave), of the same focal distance, and 
capable of being moved apart by means of a rack and pinion 
arrangement. 


GEOGRAPHICAL NOTES 


Mr, JAMES GLAISHER writes from the office of the Palestine 
Exploration Fund, announcing the discovery of a ‘‘Tlittite ” 
City.—‘‘ A great battle,” he states, ‘‘ figured in Sir G. Wilkin- 
son’s ‘ Ancient Egyptians,’ was fought between Rameses I. and 
the Hittites near their sacred city of Kadash, which is shown as 
a city with a double moat, crossed hy bridges beside a broad 
stream running into a lake. The lake has been generally 
identified with the Baheiret Homs, through which the Orontes 
passes south of Homs, but the site of the city, as important In 
Hittite records as the northern capital of Carchemish, remained 
to be discovered. We now learn from a despatch received 
from Lieut. Conder, the officer in charge of our new expedition, 
that he has identified the lost site with the ruins known as the 
Tell Neby Mendeh. They lie on the left bank of the Orontes, 
four English miles south of the lake, The modern name be- 
longs toa sacred shrine on the highest part of the hill on which 
the ruins lie, and the name of Kadech still survives, so that here 
is another instance of the vitality of the old names which linger 
inthe minds of the people long after they have forgotten the 
Roman, Greek, or Crusaders’ names, Not only the name is 
preserved, but the ancient moat of the city itself. Lieut. 
Conder writes :—‘ Looking down from the summit of the Tell 
we appeared to see the very double moat of the Egyptian 
picture, for while the stream of the Orontes is dammed up so as 
to form a small lake fifty yards across on the south-east of the 
site, a fresh brook flows in the west and north to join the river, 
and an outer line of moat is formed by earthen banks, which 
flank a sort of aqueduct parallel with the main stream,’ ” 


Tue French Government is taking advantage of the occupa- 
tion of a part of Tunis to extend their ordnance survey to 
rezions hith=rto untrodden by ordinary travellers. Col. Perrier, 
the member of the Institute who is at the head of the French 
Survey, has been ordered for this service, 


Tue death is announced of Gessi Pasha, the friend and coad- 
jutor of Col. Gordon in the Sudan. He died on the evening of 
April 30, in the French hospital at Suez, after protracted suffer- 
ings caused hy the terrible privations he endured in the months 
of November and December last, when he was shut in by an 
impassable barrier of weed in the Bahr.Gazelle River, Upper 
Egypt, as already recorded. Capt. Gessi conducted some valu- 
able exploring work on the Nile under Col. Gordon, and in 1876 
succeeded in cireumnavigating Albert Nyanza, adding greatly to 
our knowledge of that lake. 


In the Revue Scientifigue of May 14 M. G, Rolland has a 
long article on the Sand Dunes of the Sahara, in which he 
adduces data to show that these dunes shift but very little, that 
although they move towards the south-east, it is very slowly, 
and that little difference is made upon them in the course of a 


generation. 
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“Cameos from the Silver-Land,” by Mr, E. W. While, 
F.Z.S., will shortly be issued in two volumes by Mr. Van Voorst. 
It relates to the author’s experience in the Argentine Republic, 
and will be specially full on the natural history of the country, 


WE regret to learn the death of Admiral La Ronciére le 
Noury, president of the Geographical Society of Paris, who died 
on Saturday after a protracted illness. We was born in 1813. 
In 1856 he went to the Arctic Ocean in the Retxe Hortense on a 
scientific exploration professedly conducted by Prince Napoleon, 
who was on board. On the death of M. Chasseloup Laubat the 
Admiral was elected president of the Paris Society of Geography, 
in which office he continued without opposition up to the last 
election. The Admiral took great interest in scientific geo- 
graphy, as well as in zoology and botany. 


Dr. GERHARD Rou.es, who has been travelling in Abyssinia, 
has returned to Berlin. 


THE HYPOPHYVSAL GLAND IN ASCIDIANS 


SINCE the publication of Kowaleu sky’s remarkable discovery 

of the course of development in Ascidians, and its confir- 
mation, in all the leading features, by Kupffer and others, any 
morphological work on the Tunicata is naturally regarded with 
great interest on account of the possibility of its throwing light 
on the difficult problem of the relationship of that group to tbe 
Vertebrata. : 

Emibryological investigations have clearly demonstrated that 
the fully-formed larval Ascidian (in most genera, at least) fos- 
sesses an axis occupying the centre of the tail, and comparable 
with the vertebrate notochord; that tbe dorsal region of the body 
contains a neural canal—of epiblastic origin, and formed by the 
rising up, arching over, and coalescence of ‘‘laminz dorsales ”— 
expanding anteriorly as a vesicle, in the walls of which certain 
sense-organs are developed, and being continued posteriorly as a 
fine canal running along the tail on the dorsal surface of the noto- 
chord. The ventral region of the body is occupied by the alimen- 
tary canal, lying below the nerve vesicle, and, in its most posterior 
prolongation, below the anterior extremity of the notochord, 
which in this locality separates the neural and visceral canals. 
These developmental researches have also shown that in tbe 
adult A-cidian the branchial aperture must be regarded as homo- 
logous with the vertebrate mouth, and the branchial sac with the 
pharynx. 

An excellent paper by M. Charles Julin! in the last 
number of the Archives de Biologie (tome ii. fascicule i, 
1881), of which a preliminary account appeared lately in the 
Bulletin of the Académie Royale de Belgique (3™¢ ser., t. 1, 
No, 2, Fevr. 1881), adds to this interesting list of homologous 
organs by showing strong grounds for the belief that the little- 
understood ‘‘neural gland” in the Ascidians represents the 
glandular portion of the hypophysis cerebri, or pituitary body of 
Vertebrates. 

M. Julin gives a minute account of the structure and relations 
of the peripharyngeal bands, the dorsal lamina, the nerve 
ganglon, aud that enigmatical organ generally known as the 
olfactory tubercle; the most important section of his paper, 
however, is that dealing with the neural gland. This structure 
was first discovered by Hancock, and more recently its glandular 
nature was demonstrated by Ussow, who called it the olfactory 
gland, and stated that it was connected with the olfactory 
tubercle by a narrow canal, an observation since confirmed by 
Nassonoff. Junlin contends that the so-called olfactory tubercle 
is not a sense-organ at all, but merely the curiously complicated 
opening into the pharynx of the duct of his ‘* hypophysis.” He 


states that he has been unable to find any nervous connection | 


whatever between the tubercle and the ganglion, and that the 
nerve which has frequently been observed and described as sup- 
plying the supposed sense-organ really passes behind it without 
communicating, and that therefore he cannot confirm the inner- 
vation described and figured by Ussow. The histological struc- 
ture of the tubercle is also opposed to the probability of its 
sensory function, as no modified cells are present, the whole 
surface being covered by normal ciliated columnar epithelium. 
The reasons which M. Julin advances in support of the homo- 
logy of the neural gland with tbe pituitary body are its structure, 
its position on the ventral surface of the ganglion, and its rela- 
* “Recherches sur l’Organisation des Ascidies simples—sur l'hypophyse 


et quelques organes qui s'y rattachent dans les genres Covefla, Phaliusia, 


et Asezdia. Par Charles Julin, Assistant du Conrs @’Embryologie & I’Uni- 
versité de Liége, 
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tion with the pharynx, Tbe glandular nature of this body was 
first shown by Ussow, aud its minute structure has been investi- 
gated by Julin. It consists of brancbing glandular tubules 
surrounded by connective tissue richly supplied with blood- 
sinuses, while the excretory duct in its posterior part has a com- 
plete dorsal wall ouly, as ventrally it communicates freely with 
the ends cf tbe tubules, just as is the case with the duct during 
the development of the pituitary body, 

Julin points out that in the Ascidians the duct, in running an- 
teriorly towards the olfactory tubercle, isin direct relation with the 
ventral surface of the nerve ganglion, no layer of connective tissue 
intervening ; and this he states is also the case in Vertebrates. 

The position of the neural gland, or ‘‘hypophysary gland,” 
as Julin proposes it should be called, is constant. Wherever the 
nerve-ganglion may be, —and it varies considerably in its position 
in different species,—the gland is always situated on its ventral 
surface. 

The excretory duct arising from the dorsal surface of the 
gland, runs anteriorly, directly below the nerve-ganglion, to the 
olfactory or hypophysary tubercle, where it communicates with 
the pbarynx, probably within the region formed by the epiblast 
involved in the oral invagination. 

It is evident that Julin’s observations throw the gravest 
doubts on the always somewhat questionable olfactory nature of 
the dorsa] tubercle. A ciliated pit having no apparent nervous 
relations, and connected ly a duct with a body having a well- 
marked glandular structure, has no claim to be regarded as a 
sense organ, Its function, and that of the gland, remain a 
mystery ; Julin states that he is unable to throw any light upon 
this questicn, From the large size of the gland and the constant 
presence and usually extraordinary complication of the tubercle 
one would imagine that they performed an important function 
in the economy of the Ascidian ; but what that function is, and 
why the duct of a gland should have so elaborate an openiuy 
into the pharynx, are at present totally umknown. 

Julin gives us no information as to the development of these 
organs. In 1871 Kowalewshy * described, in the course of the de- 
velopment of Ascidia mammillata, the formation of an aperture 
connecting the anterior end of the nerve vesicle with the region 
of the epiblast which was being invaginated to form the oral 
funnel, and he declared that this aperture of communication 
between the neural and visceral canals persisted in the adult as 
the ciliated tubercle. Kupffer,? in the following year, while 
referring to Kowalewsky’s statement, declared that he had been 
unable to discover any such aperture in the larva of Asezdta 
mentula, lf Kowalewsky’s observation is confirmed, and if the 
canal is found to remain as the duct of the neural gland, ‘the 
course of its development would seem to differ considerably from 
that of the hypophysis cerebri as described by Mihalkovics, 
Balfour, and kolliker, which are the views approved of by Julin 
and confirmed from his own observations, 

In conclusion, the arguments in favour of the homology of the 
Ascidian’s neural gland with the glandular portion of the pituitary 
body are very strong. The structure, position, and relations of 
the two organs are, in a certain stage of development, identical— 
admitting, of course, that the branchial sac is a modified pharynx, 
and that the nerve-ganglion is homologous with the vertebrate 
brain—and the only point required for the proof of the hypo- 
thesis is the demonstration that the neural gland and its duct are 
epiblastic in formation, and that, their development corresponds 
with that of the pituitary body. W, A. IJERDMAN 


STORING OF ELECTRICITY 


ECONDARY batteries to store up currents of electricity in the 
form of chemica] work promise to play so important a part 
in the ultimate adoption of the electric light, that improvements in 
their con-truction are of peculiar interest. The latest innovation 
is due to M. Faure, who has modified with great success the 
secondary battery of Gaston Planté by covering the surfaces of 
the lead plates with a coating of minium, thereby increasing 
their capacity manifold. This device possesses the additional 
advantage that it obviates the necessity of ‘‘ forming” the cells 
by the tedious process of charging and discharging them for 
many days, as in Planté’s batteries. Two sheets of lead are 
separately coated with minium and are rolled together in a spiral, 
being kept apart bya layerof felt, and are then placed in a 
t “Weitere Studien iiber die Entwicklung der einfachen Ascidien ” (4 rf. 
Jf. microsce. Anat., vol vii.), 


2 © Zur Entwickelung der einfachen Ascidien” (Arch. /. microse. duat., 
vol. viii. 1872). 
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| yessel containing dilute acid, When a current is pas-ed into 
this cell the mininm on one plate is reduced to met illic lead 
that on the other is oxidised to the state of peroxide. ‘These 
actions are reversed while the charged cell is discharging itself, 
According to M. Reynier one of these cells made large enough 
to weigh 75 kilograms may store up energy sufficient to furaish 
afterwards one-horse power of work for an hour, 

A correspondent of the Ziwes of Monday gave an in eresting 
account of an experiment he witnessed in Paris of storimg elec- 
trical energy by the method ado,'ted by M. Faure, 

' A Faure battery, or file secondaire,” he states, ‘‘was 
charged with the electric fluid direct from the ordinary tsruve 
battery and in my presence. It may be more economically 
done from a Gramme or Siemens machine. The receptacle 
consisted of four Faure batteries, each about five inches dia- 
meter and ten inches high, forming a cylindrical leade. vessel, 
and containing alternate sheets of metallic lead and minum 
wrapped in felt and rolled into a spiral wetted with acidnlated 
water, and the whole placed in a square wooden box me.suring 
abont one cubic foot and weighing some seventy-five pounds. 
This was protected by a loose wooden cover, thronzh which the 
electrodes (in lead) protruded, and were flattered down for 
convenience of transport. This box of ‘electric energy’ was 
handed to me by M. Fauve at my reqnest, with the object of 
submitting it for examination and measurement to our emment 
electrician, Sir William Thomson, F.R.S., at the University of 
Glasgow. J had the box by me all through the jonrney trom 
Paris on Tuesday nizht (last week), including a five hur.’ delay 
at Calais, 1 arrived at Charing Cross at 11 a.m. on Wednesday, 
after running the gauntlet of customs and police authorities, who 
suspiciously looked askance and seemed to donbt my =tatewent 
that my hox only held ‘condensed lightning,’ and contained no 
infernal machine or new explosive destined to illustrate some 
diaholical socialistic tragedy. From time to time on the journey 
I tested the force of the discharge and found it to have well 
maintained its energy. From London to Glasgow reyuired only 
another ten hours, and finally, in ahout seventy-two hours frou 


the time of charging in Paris, ] had the satisfaction of presenting , 


to Sir William Thomson M. Faure’s rare offering of a 6 box of 
electricity,’ intact and potent, holding by measurement within 
that small space of one cubie foot a power equivalent to 
nearly one million of foot pounds! This wonderful b>x is now 
deposited in the laboratory of the Glasgow Univ. rsiy, under 
the vigilant eye of its director, and being subinittcd to a 
series of tests and measurements, the results of -ome of 
which made Sir William exclaim, ‘ Why, it’s a litle wiich,’” 
With reference to this Sir Win, Thomson writes t» us under 
date May 17:—‘‘I had the marvellous box under wial for 
seventy-two hours before 1 left Glasgow yesterday, giving it 
successive charges, and discharging to various dezrees, measur- 
ing approximately the whole quantity sent in during the charze, 
and taken out in the discharge. Thus I shall be a Je tu calculate 
the amount of energy spent, and the amount rec .vered under 
yarions conditions, Mr, J. T. Bottomley continues the trial. in 
my absence. A considerable time must pass before I have resulis 
to publish.” 


UNIVERSITY AND EDUCATIONAL 
JERVICLEILIE NG LAIN ACI 


CAMBRIDGE.—The report of the Botanic Garden Syndieate, 
as it now stands, recommends the admission of members of the 
Senate into the Garden on Sunday afternoons from three to six 
during the present summer, and as an experiment only ; three 
friends may be introduced at the same time, their names beiug 
written ina book, Only one entrance is required to be opened, 
and the curator or his deputy and one policewa: are to be 
present. The number of signatures of residents in tavour of 
this change is very large. lrof. Babington object-, and so do 
the heads of Queen’s, Pembroke, and St. Catherme’s C llege-, 
Professors Cowell and Westcott, and several resident clergymen. 

At Trinity College W. RK. Sorley (second year) has een 
elected to a Foundation scholarship for Moral Science, and 
D'Arcy Thompson (first year) to a Scholarship tur Natural 
Science; E. D. Ritchie (Winchester) and W. b. Kansem 
(Cheltenham) to Exhibitions of 40/. for Natural science. At 
King’s College S. F. Harmer has been awarded ih Vininer 
Exhibition for Natural Science, and A. P. Lauie (Edinburgh 
Academy) an Exhibition of 5o0/, for two years. 
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Mr. Lea is lecturing, in Dr. Foster’s advanced course, on the 
Physiology of Vision. 

Mr. Hicks is taking an examination class in Elementary 
Botany at Sidney Colleve. E 

Dr. Viney’ corse of botany this term is one of Morphology, 
chiefly cryptogamic, with practical work. 

‘The first M.B, Examination commences on June 13, the second 
on June 7, the third on May 10; the M.C. Examination on 
June 13. 

The open mathematical lectures this term are those of Mr. 
Dale (Trinity) on Heat, and Mr. Taylor on Iligher Plane 
Curves, Mr. Besant (St. John’s), on Sound and Vibrations, Mr, 
Webb (Emmanuel) on the Potential and Green’s Theorem, and 
Mr. Temperley on Finite Differences. 

The first part of the Natural Sciences Tripos hegins on June 6. 

In the report of the last Local Examinations (December, 
$80) it is stated that the juniors answered satisfactorily in 
Botany, while the descriptions of specimens hy the seniors and 
their answers in Veyetarle Physiology were very weak. In 
Zoology the seniors did better relatively than the joniors, but 
practical work was largely deficient. In Geology the answering 
was bad, and the practical knowled ze af specimens extremely 
meagre. 


Lonpon.—At the presentation day last week at the University 
of London, when the certificates of degrees and honours won by the 
snecessful students at the late examinations were distributed, three 
ladies received certificate. of matriculation, and four degrees of 
B.A. Earl Granville said that this year they had lost by death 
Sir Philip Everton, a man of great cultivation, who had always 
shown the greatest interest in the work of the University. There 
were other lo-ses which they regretted, hut which carried some 
consolation with them, as being highly to the credit of the 
University—as, for mstance, the departure of Dr. Greenfield, 
who had tor so long been identified with the Brown Institution, 
to Edinburgh University. They were perhaps aware that in 
1852 Mr. Brown had left a sum exceeding 20,000/. for the crea- 
tion of an institution for the investigation and cure of diseases 
peculiar to animals useful to man, the donor expressing a desire 
that the University of London should appoint a committee of 
their body or of medical men outside to scientifically carry ont 
his views. Ten years ayo that institution was established, and 
during that period few or no cases of interest to it had been dis- 
cusse| in which it had not taken a leading part. These investi- 
gations had, he believed, been carried on in a manner which 
promised the grearest possile advantage, not only with regard 
to the disease. of animals, but also to those of man. During 
the past year 3870 animals had been cured, and as an example 
of the great kindness with which the patients were treated he 
would relare the fullowing anecdote :—A distinguished member 
of the Senate was driving along the road in which the institution 
was situated when suddenly his hack cab came to a dead stop. 
lle asked the driver whether his animal was lame or ill, but the 
driver answered, *‘ No sir. I never can get him past this place 
since he had his corn cured here; he likes it so much that he 
always wants to stop.” Kesults had shown that the University 
was justified in extending the limits of its operations to the 
Brown Institution, After careful consideration it had been 
determined tu extend the examinations into the science and art 
of teacbing, for which purpose a scheme had been prepared, 
which winld shortly be carried out. As amember of a Govern- 
ment which adopted as its first principle economy of public 
fund. he was glad to he able to give an instance that this did not 
always degenerate into niggardly stinginess. Their application 
to the Treasury for the establishment of a practical museum of 
natural history to enable them satisfactorily to carry on examina- 
tions on their own premises had been most liberally met, and he 
hoped that in a very short time such a department would be 
opened, 

THE annnal distribution of prizes to the successful students at 
the Londen School of Medicine for Women took place on 
Wedne-day lJast week. The report stated that up to the present 
eighty-six pupils had heen received, of whom forty-four are now 
attending. Nine of these were studying for the University of 
London, four were awateurs, and the remaining thirty-one were 
training for examination by the College of Physicians in Ireland. 
Altogther twenty-five ladies had now heen declared qualified to 
practise. The report of the treasurer, the Right Hon. James 
Stan feld, M.P., stated that the expenditure had been 2018/., of 
which one-half had been provided by the students’ fees, The 
subscriptions had been 626/. 17s. 6¢., as against 723¢. 15s. 6d. 
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last year ; and the donations 334 25., as against 187. There had 
been several large legacies realised, amongst them one of 40502, 
from Mrs. George Oakes. 


MANCRESTER.—We understand that a sum of 1500/. has 
been offered by a benefactor to the Council of Owens 
College for five fellowships of 100/. a year, each renewable 
fora second or third year, the conditions being that they 
shall be awarded on evidence given by the candidates of 
their past work in literature or science, and on their satis- 
fying the electors as to their subsequent devotion to original 
work. The scheme is as yet only under consideration. We 
likewise nnderstand that Mr. Waterhouse is preparing plans 
for completing a portion of the buildings required for Owens 
College, including mn-enms for natura] history, geology, and 
mineralogy, and for the lecture-rooms and laboratories required 
for the professors of the above subjects. 

On Saturday next (May 21) Prof. Boyd Dawkins, F.R.S., 
will begin the seventh series of Field Lectures in Geology, 
at Miller’s Dale Station, Derbyshire. That and the two fol- 
lowing Saturdays will be devoted to the examination of 
the Carboniferous rocks of the Pennine Chain. On Saturday, 
June 9, the class will visit the British Museum (natural history) 
under the guidance of Dr. Woodward, F.R.S., for the study of 
the mammalia associated with Pleistocene Man, On June to the 
brickfields at Crayfurd and Erith, in Kent, will be visited under 
the guidance of Mr. F. C. Spurrell; and on the 11th the subject 
of the Antiquity of Man will be finished by an examination of 
the collections of prehistoric archeology in the British Museum 
(Bloomsbury). 


THE Queen has directed letters patent to be passed under the 
Great Seal granting and declaring that the degrees of Bachelor 
and Master of Arts and Bachelor and Doctor of Medicine, of 
Laws, of Science, and of Music, granted or conferred by the 
University of Adelaide, South Australia, on any person, male or 
female, shall be recognised as academic distinctions and rewards 
of merit, and be entitled to rank, precedence, and consideration 
in the United Kingdom and-in the colonies and possessions of 
the Crown throughout the world, as fully as if the said degrees 
had been granted by any university of the United Kingdom. 


SCIENTIFIC SERIALS 


Fournal of the Royal Microscopical Society for April, 1881, 
vol. i. ser. ii, part 2, contains—Prof, P, Martin Duncan, on a 
Radiolarian and some Microspongide from considerable depths 
in the Atlantic Ocean (plate 3).—Dr. Lionel S. Beale, the Presi- 
dent’s address,—Prof. I. Abbe, on the conditions of orthoscopic 
aud pseudoscopic effects on the binocular microscope.—aA. D. 
Michael, on a species of Acarus believed to be unrecorded (plate 
4).—Prof, E. Abbe, on the estimation of aperture in the micro- 
scope. The snmmaty of current researches, pp. 217-364.—Pro- 
ceedings of the Society. (In the summary of current researches 
appears a memoir by Mr. Crisp, ‘‘Ou Apertnre, Microscopical 
Vision, and the Valne of Wide-Angled Immersion Objectives,” 
in which the whole subject is very exhaustively and clearly put.) 


Annaten der Phystk und Chentie, No. 4.—Experimental in- 
vestigation of the connection between refraction and absorption 
of light, hy E. Ketteler.—On the ratio of intensity of the two 
sodium lines, by W. Dietrich.—On the condensation of gases 
on surfaces in their relation to pressure and temperature, by H. 
Kayser.—Influence of pressure on the snrface-tension of liqnids, 
by A. Kundt.—Variations of the vapour-density of some esters 
with pressure and temperatnre, by P. Schoop.—On differences 
of tension between liquids touching each other, with reference 
to concentration, by E. Kittler.—On electric ring-figures and 
their alteration of form by the magnet, by E. Reitlinger and 
F, Wachter.—On the divergence of Ampere’s theory of mag- 
netism from the theory of electromagnetic forces, by J. Stefan. 
—On some remarks of Ilerr C, Neumann on electrodynamics, 
by R. Clansius.—The law of Clausins and the motion of tbe 
earth in space, by E. Budde.—On the extent of the electric ex- 
pansion in glass and caoutchouc, by Dr, J, Korteweg and V. A. 
Julius.—The glass plate battery, by Th. Erhard. —Some remark- 
able properties of flames, by W. Holtz. . 


American Fournal of Science, April._—Monograph by Prof. 
Marsh on the Odontornithes, or toothed birds of North America, 
by G. B. Grinnell,—On some elements in orographic displace- 
ment, by W. J. McGee,—On the indices of refraction of certain 
compound ethers, by J. H. Long.—On the Whitfield County, 
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Georgia, meteoric iron, by W. E. Hidden.—The basin of the 
Gulf of Mexico, by J. E, Hilgard.—On the geology of Florida, 
by E, A, Smith,—The magnetic survey of Missouri, by F. E, 
Nipher.—American sulpbo-selenides of mercury, by G. J. Brush. 
—Analysis of Onofrite from Utah, by W. J. Comstock.—Effect 
of great cold on magnetism, by J. Trowbridge-—Channel 
fillings in Upper Devonian shales, by H. S, Williams.—A new 
order of Jurassic reptiles (Czelnria), by O. C. Marsh.—Dis- 
covery of a fossil bird in the Jurassic of Wyoming, by the same. 
—American pterodactyls, by the same. 


Journal of the Franklin Institute, March.—Experiments with 
the Perkins machinery of the Axthracite, by Mr. I-herwood,— 
The wearing power of stee] rails in relation to their chemical 
composition ani physical properties, by Dr. Drdley.—Note on 
steam cylinders, by Prof. Marks. —Novel mode of originating an 
index wheel, by Dr, Grimshaw,—The polarisation of sound and 
the natnre of vibrations in extended media, by Prof. Robinson. 
—Gyroscope model for class-illustration, by Dr, Rand. 


Keale Istituto Lombardo adi Sctense e Lettere. Rendiconti, 
vol. xiv. fasc. vil.—Grafts of the vine, by Count Trevisan.— 
On the determination of maximum moments, &c. (continued), 


by Prof, ClericettiimOn two rare helminths of reptiles, by Prof. 
Pavesi. 


SOCIETIES AND ACADEMIES 
LonpDon 

Royal Society, April 28.—‘‘The influence of Stress and 
Strain on the Action of Physical Forces,” By Ilerbert Tomlin- 
son, B.A. Communicated by Prof. W. Grylls Adams, M.A., 
F.R.S. Part I.—Elasticity. ‘‘ Vonng’s Modulus,” 

The values of ‘* Young’s modulns” were determined for several 
metals by a method devised by Sir W. Thomson. 

A large number of experiments with different loads were made, 
and after a great many unsnccessful attempts to account for cer- 
tain discrepancies which could not be explained away as errors 
of observation, the following facts were elicited :— 
~ 1, After a wire has suffered permanent extension, the tempo- 
rary elongation which can be produced by any load becomes less 
as the interval between the period of permanent extension and 
that of applying the load becomes greater, 

2, This increase of elasticity is greater in proportion for large 
loads than for small ones. 

3. The increase of elasticity takes place whether the wire be 
allowed to remain loaded or unloaded between the period of 
permanent extension and that of the testing for the elasticity. 

4. The rate of increase of elasticity varies considerably with 
different metals ; with some the maximum elasticity is apparently 
attained in a few minutes, and with others not till some days 
have elapsed, iron and steel being in this last respect very 
remarkable. 

5. The elasticity can also be increased by heavily loading and 
unloading several times, the rate of increase diminishing with 
each loading and unloading. 

6. A departure from ‘‘ Hooke’s law” more or less decided 
always attends recent permanent extension, even when the 
weights employed to test the elasticity do not exceed one-tenth 
of the breaking weight. 

7. This departure is diminished very noticeably in the case of 
iron, and much less so in the case of other metals, by allowing 
the wire to rest for some time either loaded or unloaded ; it is 
also diminished by repeated loading and unloading. 

The effect of permanent extension on the value of ‘* Young’s 
modnlus” was tried according to the direct method for iron and 
copper, and indirectly for most of the metals. 

From both the direct and indirect methods results were 
obtained which showed :— 

1, That, in all metals, provided the wire has not been kept 
heavily loaded for some time before testing, permanent extension 
produces decrease of elasticity, if the strain be not carried beyond 
a certain limit. 

2. That, if the extension be carried beyond the above-men- 
tioned limit, further permanent increase of length causes increase 
of elasticity. 

3. That, in the case of iron, heavy loading for some time so 
increases the elasticity that, even when the extension would have 
caused diminution of elasticity withont such continued loading, 
the latter will, if sufficient time be allowed, change this diminu- 
tion into an increase; in the case of copper this is not so. 

The effect of suddenly chilling steel heated to a high tempera. 
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ture was found to be similar to that of excessive permanent 
extension of iron, 

Several experiments were made to test the effect of permanent 
torsion and permanent extension on the modulus of rigidity. 

From these experiments it was concluded :— 

1. That tbe loss of rigidity produced by twisting or stretching 
a wire beyond the limits of elasticity is partly diminished by 
rest. a 
2. That the loss is more sensible with large arcs of vibration 
than with small ones. 

3. That the influence of rest is more apparent in the case of 
large vibrations than in that of small ones, 

4. That continual vibrating through large ares has a similar 
effect on the rigidity to that produced on the longitudinal 
elasticity by heavily loading and unloading. And— 

5. That in the case of hard steel the effect of vibrating through 
a large are for several minutes makes temporarily the rigidity as 
determined from such vibrations greater than that determined 
from smaller vibrations. 

The influence of an electric current and of magnetism on the 
torsional rigidity of metals was also investigated, and the 
following results arrived at :— 

1. The torsional rigidity of copper and iron is temporarily 
decreased by the passage of a powerful electric current, but is 
very little, if at all appreciably, altered by currents of moderate 
intensity. 

2. The torsional rigidity of iron is temporarily diminished to a 
small but perceptible extent by a high magneti-ing force. 

3. The effects mentioned in 1 and 2 are independent of any 
changes produced by the current in the temperature of the wire. 

Finally, certain critical yoints are alluded to, there being at 
least two such for each metal, at which sudden changes take 
place in the ratio of the permanent extension produced by any 
load and the load itself. 

May 5.—‘‘Onthe Structure and Development of the Skull 
in Sturgeons (Acipenser ruthenus and A, sturio),” by W. K. 
Parker, F.R.S. 

I must refer the reader to Prof. Salen-ky’s! invaluable work 
on the development of the sterlet (IXasan, 1878), unfortunately 
published in Azsszax, and to the second volume of Mr. Balfour's 
new work, for anaccount of the earliest stages of the dczpenserine 
embryo. 

Even in larve one-third of an inch in length, the cartilage 
was becoming consolidated, and I was able to work out, by 
sections and dissections, the structure of the cranium and visceral 
arches ; the one specimen which was seven-twelfths of an inch 
in length, and which was made into a large number of extremely 
thin sections, left nothing to be desired. 

The development of the skull of the sturgeon is very similar 
to what we find in the sharks and skates (‘* Selachians ”), but 
the suspension of both the mandibular and the hyoid arches by 
one pier, derived from the hyoid (tbe Ayostylie skull), which is 
seen in tbe Selachians on one hand and in the Holostean Ganoids 
and Teleosteans on the other, attains its fullest development in 
the ‘‘ Acipenseridx,” or Chondrosteous Ganoids; for in them 
the ‘‘symplectic”” is a separate cartilage, and not a mere osseous 
centre as in Lefidostens and the Teleostei. 

Here I find a very noticeable fact, namely, that whilst in the 
salmon the metamorphosis of the simple primary arches of the 
face can be followed step by step, in the sturgeon the peculiar 
modification of the arches shows itself during chondrification ; 
the hyoid arch, from the first, is inordinately large. 

Notwithstanding the huge size of the sub-divided hyoid pier, 
its head only articulates in the larva with the auditory capsule ; 
later on the basal cartilage reaches it, as in the Selachians. 

But the arches that retain their normal size lend no colour to 
the theory that the visceral arches are related by their dorsal 
ends to tbe paired cartilages that invest the notochord, a state of 
things like that seen in the ribs and in the superficial cartilaginous 
hoops that surround the huge pharynx of the lamprey. 

Mr, Balfour has demonstratively shown that in the branchial 
region, when the pleuro-peritoneal cavity has been sub-divided 
by the hypoblastic outgrowths of the pharynx, the aortic arches 
Nie ¢aside the small temporary ‘‘head cavities,” or remnants of 
the once continuous sub-division of the body wall into an inner 
layer, the ‘‘splanchno-plenre,” and an outer layer, the ‘‘somato- 
pleure.” 

But the aortic arches mount up, on each side, oufside the 


= My smallest specimens were the gift of Prof. W. Salensky, the I f 
he late Mr. William Lloyd. 2 ea et? 


NATO 


71 


proper branchial arches, which hecome grooved to receive them ; 
these arches must therefore be considered as developments of the 
temporarily separate ‘‘ splanchno-pleure”’; they cannot be classed 
with the costa/ arches, which are developed in the permanenily 
distinct ‘‘somato-pleure.” 

My dissections and sections, both of this type and of the 
Selachians, show, without leaving room for doubt, that all the 
viscera’, or, properly speaking, dranchial arches, mandibular, 
hyoid, and post-hyoid (branchial proper) are developed in the 
outer walls of the large respiratory pharynx, quite independently 
of the base of the skull and the fore part of the spinal column. 

I have at last ceased to contend for true branchial or visceral 
arches in front of the month, and also to look npon the mouth 
and the openings around or in front of it as more than mere 
involutions of the epiblast ; the fs? c/eft is that between the 
mandible and the hyoid arch, the first arch is the mandibular. 

With regard to the skull, it is now very evident that the ‘‘tra- 
becule cranii,”’ even in their furthest growth forwards from the 
end of the cephalic notochord, are merely foregrowths from the 
moieties of the investing mass (the parachordals), the tme axis of 
the cranial skeleton ending under the fold of the mid-brain. The 
**cornua trabeculae,” and the ‘‘intertrabecular” part or tract, 
are fresh shoots, so to speak of cartilage that are specially deve- 
loped to fini:h the cranial box and the internasal framework, I 
fear that my lovg-cherished pre-oral visceral arches will row 
have to go down and take their place among thee seconcary or 
adaptive growths. 

I may remark, in concluding this very imperfect “ abstract,” 
that the sturgeon is a very important type for the morphologist 
to get clear light upon. 

In the Selachians the huge pterygoid foregrowth of the mandi- 
bular arch aborts the apex of its pier, whose /uzction is supplied 
by the hyo-mandibular ; fragments only are develuped in_ its 
upper part. 

In the sharks from ove to ¢hree mere ‘‘rays” are developed 
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“in front of the small upper remnant of the first cleft (‘‘spiracle 


in skates there is, as a rule, a small separate piece, the tre apex 
of the arch, its ‘‘pedicle.” In one kind, however, the torpedo, 
four such fragments appear on each side, as shown by Gegen- 
baur. In the sturgeon there is a most remarkable | late in the 
common metapterygoid region, its form is rhomboidal ; it is 
composed of a number of well-compacted pieces of cartilage, a 
middle series of azygous plates, and a somewhat irregular 
arrangement of plates right and left of these. This remarkable 
structure only exists in the Acipenseroids; it is not found in 
Polyodon. 

In the Selachians the ‘‘placoid” plates or spines are not 
brought under the influence of the chondrocranium, which has 
neither parosteal plates applied as splints to it nor ectosteal 
plates grafted upon it. 

In Acifenser there are both parostoses applied to the oral 
apparatus, and ectosteal centres in the post-mandibnl.r arches ; 
morever, along the side of the skull, in old individuals, plates of 
bone appear as splints or parostoses, that are manifestly the 
forerunners of the deeper plates that in the higher Ganoids and 
the Teleostei form the proper ectosteal hony centres of the more 
or less ossified cranial box. 

The Ganoid scutes of the sturgeon are so far dominated by 
the huge chondocraninm, that dy courtesy they may be called 
frontal, parietal, opercular, and the like; of conrse such scutes 
are not the accurate homologues of the bones so named in the 
Teleostei, which at the most can only correspond to the inner 
layer of the scnte of such a fish as the sturgeon. 

The sturgeons as a group cannot be said to lie directly hetwcen 
any one family of the Selachians and any one family of the Bony 
Ganoids, yet on the whole that is their position ; the Bony 
Ganoids on the whole approach the Teleostei, especially such 
forms as Lepidosteus and 4 mia, which have lost their ‘‘spiracie,”” 
and in other things are less than typical, as Ganoids. 

Larval sturgeons are, in appearance, miniature sharks: for a 
few weeks they haye a similar mouth, and their lips and throat 
are beset with true teeth that are moulted before calcification 
has fairly set in. Their first gills are very long and exposed, 
but not nearly so long, or for such a time uncovered, as in the 
embryos of sharks and skates, 


Mathematical Society, May 12.—S. Roberts, F.R.S., pre- 
sident, in the chair.—Prof. C. Niven, F.R.S., was admitted 
into the Society, and the following were elected members 1. 
Rosenthal, B.A. Dublin, C. A. van Velzer, F. Franklin, Ph.D., 
and Miss Christine Ladd, theslast three of the Johns Hopkis 
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University, Baltimore.—The following communications were 
made :—On Ptolemy’s theorem, hy Mr, “Merrifield, F.R.S.—The 
summation of certain hypergeometric series, by the Never liee Ik. 
Terry. —Quaternion proof of Mr. S. Roherts’s theorem of four 
co-intersecting spheres, by Mr. J. J. Walker.—Some solutions 
of the ‘'15-girl”’ problem, by Mr. Carpmael.—Note on the co- 
ordinates of a aaa line to the curve of inter-ection of two 
quadrics, by Mr. W. R. W. Roberts.—Shorter communications 
were made by the President, Prof. Cayley, F.R.S., Mr. Hart, 
and Mr. J. J. Walker. 


Entomological Society, May 4.—H. T. Stainton, F.R.S., 
president, in the chair.—Two new Members and one Subseriber 
were elected.—Mr. k. Trimen made sonie cb-ervations on the 
sexes of freris saba, Diadema mina, and Papilio cenea, and 
exhibited specimens in illustration, He also remarked on 7?xca 
gigantella having been bred from the hoof of a dead borse, and 
on the uncertainty which still exists as to whether the larva of 
this species ever feeds on living horn or not.—The Secretary 
read a letter from the Colonia] Office respecting the occurrence 
of Phylloxera vastatyix on vines in Victoria,—Mr. A. G. Butler 
communicated ‘‘ Descriptions of New Genera and Species of 
Heterocarous Lepidoptera from Japan—WNoctuites.” 
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Academy of Sciences, May 9.—M. Wurtz in the chair.— 
The following papers were read :—Reply to some criticisms of 
the note of February 21, on tbe parallax of the sun, by M. 
Faye. He invites bis English critics to correct his ten numbers 
according to their best information, and expects they will reach 
nearly the same result.—On nitrate of diazobenzol, by MM. Ber- 
thetot and Vieille. This solid crystalline body (C}.H,N.NO,H) 
detonates with extreme violence when heated above go° (and 
is thus much more sensitive to hear than fulminate of mercury). 
Tt also detonates when struck with a hammer or rubbed, It is 
now much used in making colouring matters.—On a new deriva- 
tive of nicotine obtained by the action of selenium on this sub- 
stance, by MM. Cahours and Kitard. The collidine obtained is 
one of the propylpyridines corresponding to the isomeric posi- 
tion, still unknown, of nicotianic acid. Theory anticipates six 
collidines of this species, Selenium is found to he capable of 
removing nitrogen from an organic substance.—On the divisors 
of functions of periods of primitive roots of unity, by Prof. 
Sylvester.—On the densities of liquefied oxygen, hydrogen, and 
mitrogen in presence of a liqnid without chemical action on these 
simple substances, by MM. Cailletet and Hantefenille. The mix- 
ture was chiefly with carbonic acid. The density varied con- 
siderably with temperature and pressure, The coefficients of 
dilatation are so little different that the densities must be 
sensibly in the same ratio at o° and at — 23°. The atomic volumes 
calculated are 17 for O, 3¢°3 for H, and 31 3 for N (dividing each 
of the atomic weights by the density ate 235) vizm@yo'dg, EH. 
0°033,and N,a “44). Gaseous O, H, and N diverge very umequally 
from Mariotte’s law, at the pressures em,loyed (275 and 300 
atm.), and there is not then a simple relation betu een the atomic 
weight and the density ; but on change of state by lowering of 
temperature in presence of a gas easily liquefiable, the atomic 
volume is fonnd to reveal a positive relation between density and 
equivalent weight.—M. de Gasparin was elected Correspondent 
in Rural Economy, in room of the late M, Kuhlmann.—On dis- 
placement of a figure of invariable form in its plane, by M. 
Dewulf.—On the work-product of secondary batteries, by M. 
Regnier.—M. Mascart stated that Admiral Cloué, Minister of 
the Marine, would probably organise an expedition to islands 
near Cape Horn, taking part in the international scheme of 
simultaneous observations on terrestrial magnetism, &c.—On 
seeds of two species of Chinese vines discovered in 1872 by 
Abbé David in the province of Chen-si, by M. Du Cailland.— 
M Vinot submitted a telescope made on a suggestion of M. 
Caussin. The image formed by one telescope 1s looked at with 
another of the same or different power.—Observations of 
Saturn’s satellites at Toulouse in 1879 and 1880, by M. Baillaud. 
—Observations, elements, and ephemerides of the comet @ 1881 
(discovered by Mr. Lewis Swift on April 31), hy M. Bigourdan. 
—On a systein of differentia] equations, by M. Halphen.—On 
trilinear forms, by M. le Paige, On some actinometric measure- 
ments made in the Alps in 1880, by M. Puiseux. Thetotal radiation 
(that diffu-ed by ground and sky as well as that direct from the sun) 
was found to be increased 0°10 at an altitude of 800m, and o*21 
at 2100m. At greater heiyhts (3380 and 3251 m ) the numbers 
were much higher, but less easy of interpretation, because of 
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snow and mist ; the reduced figures were 1‘25 and 1°24 (showing 
good agreement with the others). Phanerogamic plants are 
found up to 3900 m., and must accomplish all their phases in 
the three summer months at a temperature below tbat of a polar 
summer, Doubtless the intensity of radiation compensates.— 
Action of light on phosphorescent substances, by M Clémandot, 
He notes the confirmation, by M. Yung of Geneva, of his views 
that the phenomenon is physical, and the vibratory influence 
strongest in the blue ray. M. Becquerel called attention to his 
own researches thirty years ago.—Action of light on bromide of 
silver, by M. Noel. Ceteris faribus, silver bromide retains 
longer the molecular modification impressed on it by the 
chemical spectrum, the greater its seusibslity, and when this 
first modification disappears it seems to have recovered its 
initial sensibility.—Action cf carbonic acid on baryta and 
strontium, by M. Raonlt.—On the products of action of per- 
chloride of phosphorus on acroleine, by M. van Romburgh.— 
On the nature of the troubles produced by cortical le-ions of the 
brain, by M. Couty. He rejects the theory of localisations, both 
on anatomical and physiological grounds.—On the poisonons 
action of the juice of manioc, by M. ie Lacerda. It is not 
great, and it seems to affect the central nervous system,—On tbe 
7éle of marine currents in geographical distribution of amphibian 
mammalia, particularly Otaria, by M. Trouessart. These animals 
seem to have radiated from Antarctic regions, Their course to 
the North Pacific, &c., corresponds remarkably with that of 
certain currents.— Movements of juices and various plant-organs 
referred to a single cause ; variations of hydrostatic tension, by 
M. Barthélemy, 
VIENNA 


Imperial Academy of Sciences, May 12.—V. Burg in the 
chair.—The following papers were read :—C, Claus, on tomora 
and tomorella.—Prof, L. Ditscheiner, on searching for spots 
of interruption at insufficiently insulated circnits.—E. Sarhey, on 
the phenomena of exsiccation and imbibition on the involucra of 
Cymarez.—Dr. R. Maly, on yolk-pigments.—E, Wei-s, on 
the comet discovered by Lewis Swift (Rochester, U.S.) on May 2, 
&ec.—E. Weiss, on a new method of computation of the 
apparent anomaly in orbits of great excentricity.—Dr. Zd. 
Skranp, on cinchonidine and homocinchonidine. 


Imperial Institute of Geology, May 3.—The following 
papers were read :—Prof, Cornel. Doelter, on the geological 
state of the Cape Verde Isles,—M. Vacek, exhihition of the 
geological map of Trieste. —Dr. L. Szaynucha, on the occurrence 
of petroleum at Sloboda Rungurska,—Dr. E, Hussak, on the 
inclusion of resinous matters inthe pycrite porphyry of Steyrdorf, 
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LiEvolution du Roene Végétatale, Les Cryptogames. 
Par MM. Saporta et Marion. Bibliotheque Scientifique 
Internationale, xxxi, (1881.) 

ee exceedingly valuable contribution to the history 

of the evolution of the vegetable kingdom, to be 
followed by a second volume dealing with the Phanero- 
gams, is fully illustrated by 85 figures. 

It is almost superfluous to remark on the exceptional 
qualifications with which the authors enter upon the task, 
for they have already produced some of the ablest works, 
particularly upon fossil plants. Although much of the 
material they have had to deal with has not been more 
than usually satisfactory, their work has been singularly 
free from the arrogance of other writers on the subject of 
fossil plants, who pretend to a clairvoyance enabling them 
to determine unhesitatingly cven fragments of leaves of 
extinct trees when every organ necessary for botanical 
determination is absent. When, as in the great majority 
of cases, subsequent discoveries prove these gentlemen to 
be wrong, we hear nothing from them, but when their 
guesses prove right, they are exceedingly jubilant. 

At the outset the authors lay some stress on the fact 
that a less complex organisation does not necessarily 
imply relative antiquity. Circumstances exceptionally 
favourable to certain series of plants have forced their 
development toa state never afterwards surpassed, but 
which, on the contrary, has retrogressed by the elimina- 
tion of hastily-developed or prematurely-adopted types. 
New series or new branches given off by the same series 
have constantly replaced, in all ages, the series or the 
branches which have dicd out or declined, and the vege- 
table kingdom, taken as a whole, has constantly pro. 
gressed. The book, moreover, is not written for those 
who totally disbelieve in the principles of evolution, for 
no proof that it contains will convince them; but those 
who wish to understand the successive modifications that 
have led to the comparatively recent group of Angiosperms, 
will find it full of interest. 

Commencing with the Protista, the authors lead us 
through the Protophytes to the Lower Metaphytes, which 
together constitute the artificial group of Cryptogams. 
These represent an elder branch of the vegetable king- 
dom, and lead, by perfectly natural transitions, to the 
Phanerogams, the younger branch, of which the latter off- 
shoots appeared only at long posterior dates. 

The origin of all plants isin protoplasm, and those of the 
Protista which are amorphous, yet possess the essential 
attributes of life, may well be thought to reproduce the 
probable characteristics of the earliest primordial plants. 
On the southern shores of France creatures several centi- 
metres in length are dredged from depths of five to ten 
fathoms, whose substance is entirely penetrated with fine 
particles of the sea bottom. They would pass unnoticed 
did they not shift their position with extreme slowness 
and extend short prolongations. Placed in a glass of 
sea-water they attach themselves to the sides, and free 
themselves gradually of sand, when a slightly yellow 
hyaline jelly, absolutely deprived of nucleary elements, 
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is disclosed. They are allied to the Protamecha, Proto- 
bathybius, and Pelobius, and from these starting points 
all the progressive stages of development are traced. 

In certain organisms among the Protista the proto- 
plasmic mass secretes a rigid envelope, and when, further, 
a portion of the protoplasm becomes converted into 
another substance, “chlorophyll,” all the characters of 
vegetable life are realised. In the interior of these cells 
the protoplasm remains truly amcebous, and acts and 
is acted upon in precisely the same manner as in animal 
ameeba:, but this special substance chlorophyl gives 
rise to a whole series of new physiological functions, 
and its presence alone marks off animal from vegetable 
life. The oniy distinction that can be drawn between the 
two kingdoms is thus cntirely due at the commencement 
to a transformation of part of the elementary protoplasm. 

Leaving the Protista, the authors treat at some length 
the embryogeny and methods of reproduction of Proto- 
phytes, especially the Alga, tracing these through the 
primitive and single-celled diatoms and desmids, with 
soft or hard envelopes containing protoplasm charged 
with chlorophyl, to the higher forms in which special 
oreans are developed, as the Floridea:, Fucacex, &c., and 
the Characeze, Setting aside the Fungi and Lichens as 
groups whose development has been arrested by parasitic 
habit, the authors proceed to consider the manner in 
which aquatic vegetation hecame first adapted to terres- 
trial life. 

While the more highly organised and complex Algz 
have preserved those aquatic habits necessitated by 
physiological functions, numerous species of Nustochine:, 
Palmellexe, and Vaucheria have quitted the water from 
time to time to vegetate in humid places on land. These 
furnisb the earliest indication of adaptability to aérial life, 
and it is curious to find that this proceeds from lower 
forms of Algz but slightly differentiated from each 
other morphologically, and not from the more com- 
pletely evolutionised types. Some, with flat cellular 
fronds, such as Ulva, crept, it is supposed, face to the 
ground and became ancestors of thc Hepaticze. Others, 
more confervoid, produced a thallus whose growth, neces- 
sarily apical, became complex by simple vegetative multi- 
plication. Foliary appcndicles were given off, and a sort 
of plantlet with rootlets, stem, and leaves, all strictly cel- 
lular, came into existence, capable, like the Mosses at the 
present day, of agamous reproduction. In the earliest 
stage of growth of the Equisetacez, of Ferns, and of 
Ophioglossez, we see a similar primordial cellular plant, 
called a Prothallus, develop from the ‘spore, and resem- 
bling in every respect the lower Algz. This prothallus 
bears the sexual organs, and it may here be noticed that 
it is impossible to insist too strongly on the influence exer- 
cised by the act of reproduction on the differentiation of 
primordial plants. 

In lowly developed types the act of reproduction arrests 
what may be termed their nutritive life. This act may be 
“precocious” or “tardy,” the variations in the time of 
sexuality exerting a dominant influence on the morpho- 
logic differentiation of life. In the well-known case of 
the Axolotl the embryos of the same birth may either 
have well developed or only rudimentary sexual glands. 
In the former case the fry reproduce precociously before 


losing their branchiz, while those which reproduce more 
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tardily become transformed into ‘ Amblystomes,” their 
morphologic differentiation being unchecked by the act of 
reproduction. Similarly among primitive terrestrial Alge, 
those in which sexuality was deferred until late had a 
longer period of purely vegetative life, and therefore not 
only felt more strongly the influence of new conditions, 
but had a longer time in which to adapt themselves 
and thus become diversified in type. The resultants of 
this elaboration are represented now by the Mosses and 
Hepatica. In the Mosses the spore gives birth to a con- 
fervoid thallus called “protonema,” a reversion apparently 
to the primitive ancestral Alga. This elementary thallus, 
not being arrested by the appearance of sexual organs, is 
susceptible to subsequent differentiation ; foliary huds are 
given off in places from its ramifications, the multiplica- 
tion of cells at these points becomes regular, and little by 
little small laminze assume the form of leaflets on a stem 
supported by radicles. These radicles are capable of 
producing new plants, and mosses propagate so energeti- 
cally that extensive carpets may be formed without the 
aid of reproductive organs, and in some species fruiting 
plants are rarely met with. This great vegetative power 
seems entirely due to the absence or rarity of sexual 
function. The reproductive organs when present are 
however of the greatest morphological importance. These 
are distinguished as ‘‘antheridia,” or male, and “ arche- 
gone,’ or female. At maturity antherozoids escape 
from the antheridia and impregnate the archegone. The 
“ oospore”” contained in the archegone produces a new 
cellular plant, which develops more or less within the 
archegone in which it is born, and finally becomes the 
organ called “fruit” in the Mosses. This so-called fruit 
is in reality a distinct plantlet, called a “ sporogone,” which 
by asexual generation or simple multiplication gives birth 
to the spores, and these spores, falling in damp places, 
again give rise to new thalli or moss plants. This 
alternate generation is unknown among Alge. We 
have thus in the Mosses a new point of departure, the 
more important generation, being analogous to Algz and 
tardily sexual, take on very complete morphological cha- 
yacters; the other generation, agamous, subordinate, and 
incapable of disengagement from the archegone in which 
it is formed, yet fundamentally an independent plant. 
The Hepatica are similar in growth, and both together 
present a stationary group which have elaborated a special 
kind of organic differentiation, but in a direction limited 
by biologic conditions. Derived from cellular thalli with 
“tardy sexuality,” evolution has acted exclusively on the 
first generation; while the second, of newer origin and 
free from heredity, would have been susceptible of far 
more complete differentiation. The truth of this hypo- 
thesis becomes apparent when Ferns, Equisetacex, and 
Ophioglossea are studied. 

The origin of these three groups is similar to that of 
the Mosses and Hepatice. Their spores give birth to a 
cellular thallus or * prothallus,” which ‘“ precociously”’ 
produces numerous archegones and antheridia. The 
same process takes place as in the case of Mosses, except 
that the resulting “‘sporogone” is vigorous and speedily 
effaces the ephemeral life of the sexual plant. It promptly 
frees itself and takes root, its tissues become extremely 
diversified, and fibres and vessels, histological elements 
previously unknown, appear, and plants known as ferns, 


horsetails, &c., result. On the leaves of this highly- 
developed sporogone the sporangia are born which 
produce the spores, whose germination gives birth to the 
sexual prothallus. The precocious and abundant deve- 
lopment of sexual organs almost immediately arrests the 
differentiation of the prothallus, and the primordial aérial 
Alga becomes completely subordinate. On the other 
hand the sporogone which succeeds became more and 
more developed and commenced a series which step by 
step has led finally to the most highly organised and most 
recent group of plants, the Angiosperms. The evolution 
which has given us those plants, which seem to an inat- 
tentive observer to form nearly the entire vegetation of 
the earth, is in the authors’ opinion the result of a circum- 
stance, doubtless almost insignificant in its commence- 
ment, and of which the first effects were to arrest by a 
precocious sexuality the organic differentiation of some 
of the primordial terrestrial plants. While everything 
seemed to unite to favour the evolution of those types with 
permanent thalli, and which produced Mosses and the 
Hepatice, other thalli of lower development found in the 
very causes which limited their differentiation, the starting 
point of a new vegetative system, that of the sporogone, 
the preponderance of which soon became manifest. In 
the Rhizocarps we see this species of development in a 
more advanced stage than in the Ferns. The sporogone 
has become more and more preponderating, and the pro- 
thallus scarcely disengages itself from the envelopes of 
the spore. 

Ferns occasionally exhibit a tendency to a separation 
of the sexes, for the prothallus may be either male or 
female, but in the Rhizocarps dicecity is more nearly 
realised, for the spores themselves are of two sexes— 
microspores and macrospores. The germination of the 
microspores consists simply in the production of tubes 
scarcely divided into cells, in one of which the anther- 
ozoids are produced. In the macrospore, though a rudi- 
mentary prothallus is at first more or less apparent, this 
is quickly concealed by the extension of the sporogone 
developed within one of the archegones. With the dis- 
appearance of the rudimentary prothallus almost the last 
trace of the primordial cellular Alga disappears. 

The prothallus is thus seen to be so reduced in the 
Rhizocarps that it seems almost as if the sporogone were 
disengaged directly from the macrospore. This sporogone 
follows otherwise the same histological development as 
in Ferns, but gives birth morphologically to a further 
departure. Certain fronds hecome differentiated into 
“sporocarps,’”’ a kind of fruit comprising both micro- and 
macrosporangia, and which in JZavsz/éa attain remarkable 
complexity. This is the highest point of evolution seen 
in existing Cryptogams, for the Lycopods are rather a 
parallel development than an actual advance beyond the 
Rhizocarps. They are divided into lsospores, or true 
Lycopods, in which the sporogones bear but one kind of 
spore, producing moncecious prothalli only; and the 
Heterospores (Selaginella and Isoetes), in which the 
sporogone bears both microspores and macrospores. 

In the microspores of heterosporous Lycopods a single 
cellule represents the male thallus, and appears a useless 
appendicle to the antherozoid-producing cellules. “The 
macrospore germinates into two cellular masses,,corre- 
sponding to the female thallus, which, although never 
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entirely disengaged from the envelopes of the spore, still 
produces true archegones destined to receive the impreg- 
nation of the antherozoids. 

In these, as in all the Metaphytes of which we have 
been speaking, the spores become detached hefore ger- 
mination. While this caducity always characterises 
the microspore, the macrospore separates less readily 
from the sporogone, and the method in which the sexes 
in primordial plants became separated is doubtless indi- 
cated by this tendency. The microspore always represents 
the male and the macrospore the female thallus, the phy- 
siological functions which they have to effect being very 
different. Activity characterises the male element, which 
always seeks the female element, necessarily more com- 
plex, voluminous, and charged with plastic substances. 
It is easy to conceive the possibility of the existence of a 
stage, a little above the existing heterosporous Lycopods, 
in which the microspores alone become detached before 
germination, and seek the macrospores while still attached 
to the fronds of the sporogone, which wonld then ger- 
minate on the plant and receive impregnation before 
their fall. It is true that we can say nothing definitely as 
yet respecting the extinct allies of the Lycopodiacez, 
which may have possessed this character, but the course 
of evolution requires this stage to have existed, and it is 
recognisable in the Gymnosperms and Angiosperms. 

Tn these, the culminating development of the vegetable 
kingdom, the sporogone masks completely the primordial 
vegetative system, of which however there still remain 
traces. The sporogone, which has become differentiated 
into the most varied and complex plants with organs of 
the utmost delicacy and efficacy, invariably produces 
spores of two sorts. The microspores (or pollen grains) 
quit their sporangia (anthers) before germination, to 
fecundate the female spore, but impregnation no longer 
depends on the action of vibratile corpuscles, leaving an 
antheridium. The entire ancient life of the male pro- 
thallus with its cellular tissue and its antheridia is repre- 
sented by a tube piercing the exospore or external 
membrane of the pollen grain and coming into contact 
with the female element. The male protoplasm is no 
longer in corpuscles, but in order to impregnate, directly 
traverses by endosmose the membrane of the pollinic 
tube. The gradations by which this reduction of the 
male prothallus has taken place are not preserved in any 
existing plant. 

The manner in which the development of the female 
macrospore has been arrested is even more remarkable. 
A special macrosporangium or “ ovule” is born in Phane- 
rogams, on branches of the sporogone in which the leaves 
are transformed into what is called a flower, an organ not 
differing morphologically from the sporangium-bearing 
spikes of Cryptogams. That no completeinterruption or 
hiatus really exists between these different types of vege- 
tation is demonstrated by a study of the macrosporangia 
of Gymnosperms. 

In these the macrospore or embryonic sac contained in 
the macrosporangium (ovule) germinates on the spot and 
gives birth to a true prothallus or primordial cellular 
vegetative system, which fills the entire ovule. On this 
inclosed prothallus of the Gymnosperms (Conifers and 
Cycads), called an ‘‘endosperm,” archegones appear (the 
“corpnscules’’), which are fecundated by the last rudi- 


ment of the male prothallus ithe pollinic tube). This is 
accomplished while the macrosporangium is still attached 
to the sporogone, and results in the production of an 
embryo in place of the oospore of the archegone. This 
rudiment of the new sporogone is already well developed 
when the macrosporangium or seed becomes detached. 
The sporogone only apparently succeeds directly to 
another sporogone, for actually the primordial vegetative 
system has preserved its sexual function; concealed and 
reduced as it is, it has still presided over the earliest 
developments of the agamons phase of the plant. 

In certain Gymnosperms (Sa/éséuria), and as if to 
better demonstrate the successive stages which have led 
from the Cryptogams to Phanerogams, the pollinic tube 
has inaugurated its movement, and the seed, apparently 
ripened, falls from ‘the tree before the formation of any 
corpuscles or archegones. These are scarcely developed 
in the ovule, before the penetration of the male organ 
operates fecundation and gives birth to the phenomena 
which result in the formation of the embryo. 

In the Angiosperms these processes are further reduced 
and the macrosporangium still more concealed by the 
production of an ovary. In tracing the homology of the 
complex and delicate processes involved in the reproduc- 
tion of Angiosperms the climax of plant-evolution is 
reached. 

Enough has been said to show the scope and value of 
the work which Saporta and Marion have laboriously 
produced. That part which attempts to bridge the gap, 
hitherto perhaps the most complete break in the natural 
system, is of such great importance that I have almost 
quoted the authors’ own words. The interpretations and 
ideas set forth may perhaps be insufficient to carry com- 
plete conviction, but it will be seen that the remainder 
of this work, which treats principally of paleontology, 
confirms the theories derived from study of existing 
plants. J. STARKIE GARDNER 

(To be continued.) 


PROF. ROBERTSON SMITH ON THE OLD 
TESTAMENT 


The Old Testament in the Jewish Church. By Prof. 
W. Robertson Smith. (Edinburgh: A. and C. Black, 
1881.) 

HE only result of the “‘baiting’’ to which Prof. 
Robertson Smith has been subjected seems to have 
been the exact reverse of what his assailants intended. 

Forbidden to lecture upon Hebrew philology at Aberdeen, 

he has been invited to Edinburgh and Glasgow, there to 

detail to crowded andiences the method and conclusions 
of biblical criticism. 

No one could be more fitted for the task he has under- 
taken than Prof. Robertson Smith, Clear-headed, acute, 
and learned, he had been a devoted student of natural 
science before he suddenly turned his attention to the 
Semitic languages and Old Testament criticism. The 
scientific habit of mind he had acquired was carried by 
him into his new studies, and it was inevitable that he 
should attach himself to that modern school of philo- 
logists and historians which by the application of the 
scientific method has revolutionised the study both of 
language and of history. He believed that the prin- 
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ciples of evidence and reasoning which held good of the 
language and history of Greece or Rome must hold 
equally good of the language and history of the ancient 
Jews. 

The lectures he has now published under the heading 
of “‘The Old Testament in the Jewish Church,” put in a 
popular and intelligible form the chief conclusions arrived 
at by modern critics in regard to the Pentateuch and its 
position in Jewish history, together with the evidence 
upon which they rest. The reader is led on from one 
point in the argument to another with admirable skill and 
clearness ; nothing essential is omitted, while at the same 
time the whole chain of reasoning may he followed 
without difficulty by those who do not know a Hebrew 
letter and have never read a line of critical theology. 
Prof. Robertson Smith claims that there is no opposition 
between the results of critical inquiry and the fullest 
belief in the divine character of the Biblical record ; on 
the contrary, these results, if frankly admitted, will he 
found to be confirmatory of the orthodox faith. Indeed 
the Professor’s most relentless opponents ought to be 
gratified by the hard blows he deals at ‘rationalism,’ 
whatever that may mean. 

With the theological aspect of the question we have of 
course nothing to do. But we must congratulate the Pro- 
fessor upon having found such large and sympathetic 
audiences to listen to an exposition of the mode in which 
the scientific principles of inductive inquiry have been 
applied to early history. The chief object of his con- 
tention is that the Levitical Law has taken its true place 
in the development of the Jewish nation; instead of 
coming at the beginning of the nation’s existence, and so 
making the whole of its subsequent history unintelligible, 
it has heen shown to have come at the end. Unknown 
to the most pious of the judges and kings, unknown 
equally to the prophets before the Exile, it naturally 
makes its appearance when Judah had ceased to be an 
independent state, when the free spontaneity of prophetic 
utterance was passing away, and when the priestly rulers 
of the returned exiles had no longer to fear the contamina- 
tion of foreign idolatry or the erection of rival altars, 
The Levitical Law, according to Prof. Smith, follows the 
lahours of the prophets ; it does not precede them, 

This result he claims to have obtained by questioning the 
Jewish records in accordance with the principles of scien- 
tific evidence. The credibility of a historical fact rests 
upon the authority of the documents or oral traditions that 
youch for it, and naturally diminishes in proportion to 
the length of time between its supposed occurrence and 
the date of the earliest document in which it is described. 
The age and character, therefore, of a historical document 
must be closely tested and ascertained. The means for 
doing this are threefold : historical, literary, and philolo- 
gical. We must discover whether the historical condi- 
tions presupposed by the document agree with its assumed 
age, whether it bears marks of compilation and redaction, 
or has come to us straight from the hand of a single author, 
and whether the language in which it is written is as 
old as it professes to be. But when the age and character 
of the document have been thus determined, the scien- 
tific historian has still much to do. If its claims to 
antiquity can be substantiated we have still to ask 
whether the facts it narrates are the statements of a 


contemporary, or only the far-off echoes of a bygone 
tale. If, on the other hand, its claims are disallowed, 
we have yet to discover how much or how little of its 
assertions may be believed; what rests on first-hand 
evidence, and what is merely late tradition or the coloured 
narrative of the writer himself. And even when all this 
has been done, our work is not quite over. The facts we 
have extracted from our authorities must be pieced to- 
gether and shown to follow in a natural and continuous 
stream of development. For in history as in nature the 
scientific method reveals to us the law of continuity and 
development, and whatever offends against this law can- 
not be admitted in a scientific reconstruction of the past. 
The school of historians to which Prof. Robertson Smith 
belongs believe they have proved that the traditional 
view of the Pentateuch and the Levitical legislation does 
offend against this law, and they would change and 
modify it accordingly. And in thus changing and modi- 
fying it they claim the support of history, of literature, 
and of philology. 


OUR BOOK SHELF 


Manuals of Elementary Science—Electricity. By Prof. 
Fleeming Jenkin, F.R.S. (London: Society for Pro- 
moting Christian Knowledge, 1881.) 


Tuis little work, of little more than a hundred pages, is 
a remarkable four de force, since it contains in briefest 
language almost everything that can be taught, without 
using mathematical symbols, of the modern notions on 
electricity. It therefore well deserves to stand-as a com- 
panion volume beside that remarkable primer of “ Matter 
and Motion” of the late Prof. Clerk-Maxwell. The strong 
point of the present elementary work on electricity is the 
way in which it points out the connection between electrical 
(and magnetic) phenomena and the phenomena of other 
branches of physics as regulated hy the law of the Conser- 
vation of Energy. So early as the sixth paragraph the fun- 
damental idea of electric potential is introduced, a course 
which is surely to be commended, inasmuch as there is no 
more inherent difficulty in the mind of the beginner in 
conceiving of electricity as able to do work by moving 
from one position to another than of conceiving it as 
able to exert a force at a distance, while there can be no 
question that the former of these two conceptions is the 
more fruitful for expressing electric actions and reactions. 
The inherent connection between induction and charge is 
carefully insisted upon, and the beginner is told in simple 
language how the equal and opposite stresses hetween the 
two elements of an induction-pair, separated by an insu- 
lating medium, represent a store of energy whose seat is 
in reality in the intervening medium. Where so much 
pains has been taken to spare the beginner from having 
anything to unlearn, it is a pity that in the very first sen- 
tence our antiquated friends the “‘ two imponderable fluids 
called positive and negative electricity” crop up. We 
also think it isa mistake to refer to a magneto-electric 
generator as a magneto-electric “engine” (as is done on 
page 107). The chapter on Electro-chemistry is admir- 
able in every way. The following paragraph, on the 
perception of electricity, deserves to be quoted entire :— 
“ Our atmosphere is not only electrified, but presents 
such variety in the intensity and distribution of its elec- 
trification, that @ sense enabling us directly to perceive 
electytcity would frequently disclose a scene as varted as a 
gorgeous sunset. This sense would reveal the surface of 
solid bodies delineated by varying electrical density. 
Dielectrics would be transparent to the new sense, and 
conductors would be opaque, having their projecting 
edges, corners, and points marked with startling distinct- 
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The effect of contact in producing or maintaining 
difference of potentials would be perceived by a difference 
in electric brilliancy, and this difference would vary with 


ness. 


each re-arrangement of the objects. Every movement of 
our body, each touch of our hand, and the very friction of 
our clothes, would cause a play of effects analogous to 
those of light and shadow on the eye, while more highly 
electrified matter would bring into prominence by induc- 
tion electrical differences between surrounding bodies. 
This speculation, however fanciful, helps us to conceive 
the omnipresence of electricity; and since the mechanical 
conditions required to excite sensation are fulfilled in the 
electrical relations between bodies at different potentials, 
there does not seem any very great boldness in suggesting 
that some living things may have av electrostatic sense so 
far developed as to be of use to them”’ (page 51). 
Altogether this little work forms a very suitable intro- 
duction to its author’s much more advanced and well- 
known “ Textbook of Electricity and Magnetism.”’ 


The Natural History of the Craites. A Monograph by 
the late Edward Blyth. Greatly enlarged and reprinted 
with numerous illustrations by W. B. Tegetmeier. 
(Published for the Author, 1881.) 


THIS is an excellent monograph of an exceedingly inte- 
resting group of birds. On the arrival in 1873 of a pair of 
the beautiful white-naped cranes of Japan in London 
they were drawn by Mr. T. W. Wood for the Fze// news- 
paper, and the late Edward Blyth took the opportunity of 
publishing in the columns of that paper a monograph of 
all the then known specics of crane. At the suggestion of 
Prof, A. Newton, Mr. Tegetmeier has republished these 
notes, inserting however much new matter that either 
want of space had prevented Blyth from incorporating, 
or that had come to hand since Blyth’s death. Thus we 
have Wolley’s graphic account of the nesting of the 
common crane in Lapland, Dr. Cullen’s account of the 
nesting of the Demoiselle in Bulgaria, and even Col. 
Prjevalsky’s account of a new species found at Koko-nor. 
Sixteen species, two belonging to the genus Balearica and 
fourteen to the genus Grus, are described. Mr. Wood's 
figures of Grus leucauchen are reproduced. Thcre is a 
facsimile of the coloured figure of Gres nigricollis from 
Col. Prjevalsky’s “‘ Birds of Mongolia”; a spirited sketch 
by Prof. W. H. Flower of flocks of Grus virgo on the 
banks of the Nile ; some copies of studies of cranes from 


Mr. Cutler’s beautifully-illustrated work on Japanese | 


ornament (charming studies); and a few woodcuts of 
anatomical details. 

Cranes of one or more species are found everywhere, 
with the exception of South America, the Malayan and 
Papuan Archipelagos, and the scattered islands of the 
Pacific. The common European species, celebrated in 
all times for its migrations— 


** So steers the prudent crane 
Her annual voyage, burne on winds ; the air 
Floats as they pass, fann’d with unnumber’d plumes ”— 


was at one time very numerous in the fenny districts of 
England; so possibly Milton knew the bird. The name 
is quite wrongly applied to the heron in Scotland and 
Treland, while in America and Australia the white egret 
herons are also called cranes. Old Zsop’s fable of the 
stork being captured in the evil companionship of the 
cranes, and being condemned to death for thus even 
associating with notorious plunderers of grain, indicates 
that he well enough knew the two kinds of birds ; far 
better indeed, as Blyth truly remarks, than did that 
renowned master of medizval painters, who commits the 
curious zoological mistake of introducing cranes instead 
of storks in his world-known cartoon of the Miraculous 
Draught of Fishes. 

In common with many other gregarious birds, cranes 
always place sentinels as a lookout, while the rest of the 
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flock will trustfully repose; and they likewise leave them 
on the watch while on their marauding expeditions to 
crops of grain. 


Zoological Atlus Including Comparative Anatomy) 
With practical directions and explanatory text for 
the use of students. 23t coloured figures and dia- 
guams. by DogileNIpine. Vertebrata, Nema 
A. Kk. Johnston, 851). 


THE object of this work is to help the student in the 
examination and dissection of the leading types of animal 
life. The author quotes Dr. Macalister’s words, “ That 
in a practical science such as zoology it is only by the 
examination of specimens that any knowledge of the 
science worth acquiring can be obtained, and the function 
of a book is to assist in practical study.” Gearing this in 
mind, he has here tried to assist the student by giving 
descriptions and drawings of one sclected specimen from 
each group of the vertebrates. The skate and cod have 
been chosen to represent the cartilaginous and bony 
fishes respectively ; the salamander to represent the tailed 
amphibia; the tortoise to represent the reptiles ; and the 
pigeon and rabbit to represent the birds and mammals. 
The various systems are well represented, with the excep- 
tion of the muscular system, which perhaps has becn 
wisely overlooked. There can be no doubt but that this 
Atlas will form an important addition to the working 
student's books. It should remove many elementary 
difficulties from his path. 
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Dr. Carnelley’s Experiment with Mercuric Chloride 


I was a little surprised t notice from a paragrayh in I'rof. 
McLeud’s letter in NA1UKE, v1, xxiv. p. 28, that he had leen 
unable to repeat Dr. Carnelley's experiment with mercuric 
chloride. Immediately after the publication of my former letter, 
it was remarked to me, that although I had shown hot ice to be 
an impos-ible commodity, perhaps Dr, Carnelley’s a.sertion 
of the exi-tence of solid mercuric chloride above its boiling point 
might still hold, I therefore repeatcd this experiment, and . fter 
overcoming a few preliminary difficulties, obtained a result 
similar to that with ice. ‘he difficulties were these :—After 
solidifying a cylinder of mercuric chloride round the thermometer 
(to which it adhered at fir t), on heating, the mercuric chloride 
soon became detached and fell from the thermometer, It had 
therefore to he sustained in pe sition round the;thermometer, by a 
stout iron or copper wire. Another difficulty arose from the fact 
that the mercuric chloride soon became deeply pitted and fissured, 
so much so, that the thermometer was sometimes seen through 
holes a quarter of an inch deep. This pitting went on till the 
mercuric chloride cylinder, though not much reduced in dian-eter, 
became a mere network, the thermometer being visible in many 
places. The erosion seemed to take | lace more quickly next 
the bulb; making the holes in the cylinder widest: t the inter’ or. 
Another difficulty lay in the high temperature causing, as Frof. 
McLeod noticed, the rupture uf the therm meter thread ; but by 
using a very good thermometer, and keeping it as nearly vertical 
as was convenient, this was entirely obviated. A Jarge condenser 
is not required, and T only used a piece cf c mbustion tul ing 
fully an inch in diameter and about twenty inches long, the 
thermometer with the cylinder of mercuric chloride being inserted 
at one end, and a tube connected with a Sprengel pump at the 
other, The results obtained are as follows :—Melting point of 
mercuric chloride, 271° (uncorr.) ; boiling pomt, 291 (uncorr.). 
The pressure was now reduced to 4cO mm., and the tube heated 
until the temperature was constant, the pressure again reduced, 
another reading taken, and <o on until a vacuum was reached, or 
the cylinder had become too porous to give correct readings. 
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By the nse of Gimmingham’s form of pump the exhaustion can 
he increased in a very short time, and the readings al] obtained 
from one cylinder an inch in diameter. ‘Three series of readings 
were taken agreeing very well with each other. At first there 
were discrepancies, owing to the porosity of the cylinder not 
being noticed, but these disappeared when care was taken. The 
temperatures were not corrected, as the results were not intended 
for publication, as | expected some other worker to repeat the 
experiment, but that not being the case I give the numbers as 
they are, premising that the temperatures, if corrected, would be 
6° or 7° higher for the upper and 4’ to 6° for the lower ones. 
The following are the numbers obtained :— 


Pressure in Temperature of Pressure in Temperature of 


millimetres. volatilisation. millimetres. volattlisation. 
400... 270 nee ée AG) no 233 
300 S 267 aoe S06 30 re 228 
200 ... 263 ae me 20 223 
100 253 tee aa 10 214 
SOME. 249 re ee 5 205 
COM 242 6.00 B86 o 185 


A determination done before those given above gave— 


Pressure in Temperature of 


millimetres. volatilisation. 
a a 245 
Io ce iti Ane ae 222 
5 eee 210 


But I do not place the same confidence on these numbers, as 
they were obtained in ignorance of the porosity of the solid ; but 
they confirm the others. It appears from the above that mercuric 
chloride is no exception to the genetal law which makes the 
volatilising point rise or fall with the pressnre, The low latent 
and specific heats of mercuric chloride make it not nearly so 
suitable an exponent of the truth of Regnault’s corclusions as 
water; the latter allowing of a whole hour’s continued experi- 
ment. I think after these experiments the idea of being able to 
raise solids in vacuo to temperatures above their ordinary volati- 
lising or boiling points may be dismissed as inadmissible, except 
it may be in some rare case of allotropy. J. B. Hannay 
Private Laboratory, Sword Street, Glasgow 


The Conservation of Electricity 


By the kind permission of Messrs. Macmillan and Co, I am 
allowed to quote the following paragraph from the preface to 
my ‘‘ Elementary Lessons in Electricityand Magnetism,” shortly 
to be published by them in their School Class Books Series, and 
now in the press, The preface is dated ‘‘ March, 1881,” 


‘ The theory of Electricity adopted thronghout is that Electri- 
city, whatever its nature, is ove, not /wo-: that Electricity, what- 
ever it may prove to he, is not #arfer, and is not exergy: that it 
resembles both matter and energy in one respect, however, in 
that it can neither be created nor destroyed. The doctrine 
of the Conservation of Alatter, established a century ago by 
Lavoisier, teaches us that we can neither destroy nor create 
matter, thongh we can alter its distribution and its forms and 
combinations in innumerable ways, The doctrine of the Con- 
servation of Enercy, which has been built up by Helmholtz, 
Thomson, Joule, and Mayer, during the last half century, teaches 
us that we can neither create nor destroy energy, though we may 
change it from one form to another, causing it to appear as the 
energy of moving bodies, a: the energy of heat, or as the static 
energy of a body which has been lifted against gravity or some 
other attracting force into a position whence it can run down, 
and where it has the potentiality of doing work, So also the 
doctrine of the Conservation of Electricity, which is now growing 
into shape,! but here first enunciated under this name, teaches 
us that we can neither create nor destroy electricity, thongh we 
may alter its distribution—may make move to appear at one 
place and ess at another—may change it from the condition of 
rest to that of motion, or may canse it to spin round in whirlpools 
or vortices which themselves can attract or repel other vortices. 
According to this view all our electrical machines and batteries 


are merely instruments for altering the distribution of electricity 

* This is undoubtedly the outcome of the ideas of Maxwell and of Fara- 
day as to the nature of electricity It has nowhere been more excellently or 
pithily pnt into shape than in a disecurse delivered by Dr. Oliver J. Lodge 
before the London Institution, ‘‘OQn the Relation between Light and 
Electricity,” December 16, 1880 (NaTURe, vol. xxiii. p 302). 
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by moving some of it from one place to another, or for causing 
electricity, when heaped up in one place, to do work in returning 
to its former level distribution. Throuzhont these Lessons the 
attempt has heen made to state the facts of the science in lan- 
guage consonant with this view, but rather to lead the young 
student to this as the result of his study than to insist upon it 
dogmatically at the outset.” 


The above paragraph is published at the present time because, 
since the date wh.n my manuscript was sent to the publishers, a 
memoir has been presented to the Académie des Scierces bearing 
the title, ‘Sur le Principe de la Conservation de I’Electricité, ou 
seconde Trincipe de la Théorie des Phénoménes Electriques.” 
Of this memoir, which is by M. G. Lippmann, only a brief 
extract has as yet been pnblished in the Comptes rendus of the 
sitting of May 2, when it was read. In that short extract the 
general doctrne of the conservation of electricity is laid down 
with considerable clearness, and an elegant analytical expression 
of it is given in the briefest form, the author promising some 
examples of its application to the prediction of new and impor- 
tant phenomena, The publication of the complete memoir of 
M. Lippinann will no doubt be awaited with interest. 

As my mannscript was placed in the hands of Messrs. Mac- 
millan and Co, on the very day when the above extract was 
written, the phraseology nsed by M. Lippmann must have been 
adopted by him in entire independence of me. Since some 
weeks must elapse before my ‘* Elementary Lessons ” will he in 
the hands of the pnblic, I wish to avoid, meantime, all chance 
of misunderstanding by taking the earliest opportunity, firstly, 
of making this acknowledgment, which is due to M. Lippmann, 
and secondly, of establishing my right to use the language of 
my preface as to the explicit enunciation of the doctrine of the 
Conservation of Electricity. SILVANUS P, THOMPSON 

University College, Bristol, May 19 


The Florence Herbarium 


1 BEG to forward to yon the inclosed protest of the 
botanists of Florence against the proposed removal of the 
Herbarium and adjoining Botanical Garden at Florence to a 
new locality in that city. 

It is well known to all botanists who have visited that city 
that, taking into account the importance of the herbarinm, the 
admirable bnilding in which this and the other collections are 
lodged, and the annexed botanical garden, the establishment at 
Florence deserves to rank amongst the first in the world, and is 
indeed scarcely second to any except that at Kew. It has an 
especial interest in the eyes of Englishmen, owing to the fact 
that it includes the invalnable collections of the late Mr. Barker 
Webb, which include, besides the type specimens of the Canary 
Island flora and of his other works, those still more important 
of Labillardigre, of Rinz and Pavon, and of Desfontaines, whose 
herbaria all passed into his hands, 

Although well acquainted with the Florence Musenm, and 
disposed to believe that it would be difficult to find another 
locality equally well adapted for the purpose, I was unwilling to 
express any opinion on the subject without full information as 
to the new arrangements proposed in substitution for those now 
so excellent. 

WithIn the last month my friends Sir Joseph Hooker and 
Dr. Asa Gray have visited Florence, and have carefully examined 
the present building and its appurtenances, and also the sites to 
which it is proposed to remove the herbarium and botanic 
garden. I learn that they have expressed an unqualified opinion 
that the proposed new bnilding is altogether unsuited for the 
purpose, and would too probably tend to the injury and ultimate 
loss of the herbarium, while the site of the proposed botanic 
garden is also an unfavourable one. 

Sir Joseph Hooker has written a full statement of his views 
to Prof, Carnel, recently appointed Director of the Botanical 
Museum, who has not, 1 believe, as yet published his opinion on 
the subject, 

Under these circumstances I venture to hope that yon will 
publish the accompanying document, with a view to prevent the 
accomplishment of a design so injurious to natural science. 
Those who wish{to associate their names with the protest are in- 
vited to send them to M. E, Sommier, Lung’Arno, Corsini, 
Florence. JouHN Bai 

0, Southwell Gardens, London, S.W., May 20 
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florence, 5 Mars, 1881 
ad propos du déplacement projeté des collections botaniques du 
Musée d’ Histoire Naturelle de Florence. 

Lorsqu’au mois de Mai de l'année 1$74 un grand nombre de 
botani:tes de toutes les parties du monde se trouv-rent réupis a 
Florence, dans les: alles des Collections botaniques fondées par feu 
le professeur Parlatcre, M. le professeur Alphonse de Candolle 
fit observer ‘‘ qu’une des choses les plus remarquables s'impo:ant 
4 attention des membres du Cong:és, était le Musée botanique, 
avec ses salles amples et cominodes, oii avaient lieu les séances 
du Congres.” (‘* Actes du Congrés Botanique international, 
tenu a Florence au mois de Mai 1874,” pag. 220.) 

Personne, alors, n’etit soupgonné que ce qui avait cté jugeé 
digne d’admiration par Jes hommes les plus competents, serait 
déclaré mauvais et condamné a un bouleversement radical sept 
ans a peine apres que ces paroles mémorables avaient ¢té pro- 
noncées. Pour justifier abandon du Musée actuel, on prétexte 
Vinconvénient quil y a pour les étudiants fréquentant le. cours 
de l'Institut des Etudes supérieures, place St. Marc, d’avoir a se 
rendre, pour une autre partie de ces cours, au Musée de Via 
Romana ; et, afin de centraliser les cdifices affectés aux ctuces, 
on ne pense A rien mvins qu'a opéerer le déménagement des col- 
lections botaniques et a abandonner le jardin du Musée, avec 
toutes ses serres et annexes. En revanche, on parle de rendre a 
son ancien usage le modeste Jardin des Simples, :itué A proximite 
du nouvel emplacement destiné aux herbiers. Mais a-t-on 
examine si ce transport est réali:able, avantageux, etsile nouveau 
local de la place St. Mare, destine a la Botanique, est adapté ou 
non a recevoir les herbiers et les autres collections ? 

Or ce local n’est autre que le batiment des anciennes ¢curies 
des Grands Ducs de Toscane, occupées plus tard par la cavalerie 
italienne. Pendant une série non interrompue de prés de trois 
cents années, ces écuries cnt logé des chevaux en trés-crand 
nowbre, et c’est 14 que l’on se propose de colloquer des collec- 
tions de plantes, d’un prix inestimable, et si faciles 4 se détériorer 
sous l’influence de Vhumidité! Il e.t vrai qu’en sacrifiant 
d’énormes sommes jour reconstruire l’édifice A peu pres de fond 
en comble, on ferait peut-ctre disparaitre les traces du lonz 
usage auquel il a servi; mais il est permis de se demander si, 
méme dans ce cas, on obtiendrait jamais des salles comparables 
a celles du Musée actuel, soit en beauté, soit en salubrite, soit 
en solidite, 

Ce projet étant scutenu et sur le point d’étre mis a execution 
par des personnes respectables, mais é¢trangeéres a la Science et 
par conséquent incompétentes, nous Soussiznés, amis de la 
Botanique résidents 4 Florence, croyons de notre devoir, dans 
Vinterét des collections, de protester contre ce déplacement, et, 
afin de donner plus de poids 4 notre protestation, nous inyitons 
les Botanistes qui se sont trouves 4 Florence lors du Congres de 
1874, ainsi que tous ceux qui connaissent les salles actuellen.ent 
affectées aux collections de plantes, a joindre leurs voix A la 
notre pour emypécher qu'un ne mette a exécution un projet que 
hous eroyons hautement préjudiciable 4 ucs plus chéres ctudes, 

Nous prions en consequence les Botanistes italiens et ¢trangers 
de voulvir bien employer leur influence afin que le projet en 
que:tion soit abau.donné, et que les sommes, dés a-présent 
destinces 4 une cuvre inopportune et risquée, soient de prefér- 
ence employees 4 augmenter le matériel scientifique du Muccée 
actuel, par l’achat de collections de plante. vivantes et desséchées 
(surtout de plantes ery ptogames) et d’ouvrages manquant a notre 
bibliothéque botanique et 4 acquérir les armoires et éagéres, 
nécessaires pour placer et mettre en ordre une immense quantité 
de paquets d’herbier, actuellement sans emploi et inutiles aux 
études, ainsi qu’4 adapter les serres du Jardin botaniqe aux 
exigences modernes, en commencant par y faire les réparations 
reconnues de premiere néces-ité. 


(Signé) A, B, ARCHIBALD 
D, BARGELLINI 
OpoarDo BEcCcARI 
ANTONIO BIONDI 
EMANUELE G, FENZI 
Enrico Groves 
EMIL10 LEVIER 


E. MARCUCCI 
UGOLINO MARTELLf 
VINCENzZO RICASOLI 
Riccarpo Ricci 
Nicco.d R1DOLFI 

S. SOMMIER 

P, DE TCHIHATCHEF 


Barometer Pumps 


COMMUNICATIONS from Mr. Sprengel bave been pub- 
lished, in which he has defended his claim to be the inven- 
tor of the mercury barometer-pump. As long as he confined 
himself to this claim I had no right to interfere, but by his letter 


‘the facts of the case at the t'me. 


in your previous number (vol. xxiv. p, 53) he claims to be the 
inventor or father of all kinds of barometer-pumps. His right 
(o this claim I dispute ; for in May, 1847, LoLtained a patent for 
improvements in sugar-refining, one of which is tbe conversion of 
a vacuum-pan into a large harometer by placing under a common 
yacuuun-pan a long pipe in a perpendicular position, which acts 
as a pump whereby the sugar is taken out of the pan by its own 
weight in the long pipe, and thereby the vacuum in the pan is 
not destroyed, and tbe process of sugar-boiling is carried on 
continuously. The syrup to be boiled is added in the pan 
above, while the boiled :ugar is taken out below through the 
barometer-pump. The specification of my patent was published 
in patent journals in London in 1547, and it is po-sible that Mr. 
Sprengel took the idea of his mercury barometer-pump from my 
sugar barometer-pump. But at all events Mr. Sprengel was not 
the first inventor of a barometer-pump. I claim that honour. 

JAMES JOHNSTONE 

Experiment Rooms, No. 1, James Square, Edinburgh, 
May 21 


The Hutton Collection of Fossil Plants 


Ir has only within the last few days come to my knowlec¢e 
(indeed only to-day authoritatively) that the Hutton Collection c. 
Fossil Plauts, at present deposited in the Museum of the Natural 
History Society of Northumberland and Durbaw, at Neweastle, 
bad been nan.ed by the curator, Mr. Kichard llowse, prior to 
tbe compiling by myself of a Catalogue of the Collection, pub- 
lished in 1878 by the North of England Institute of Mining and 
Mechanical Engineers. The labels on the specimens, referred to 
in the Catalogue, were therefure Mr. Howse’s, and not, as I until 
now imagined, either William ITutton’s original ones, or mere 
copies of them. 

Moreover an unsigned Ms. list of the specimens in tbe Collec- 
tion, agreeing with the labels, with whieh I was furnished by 
the Mining Institute, and which was used freely by me in draw- 
ing up the Catalogue, must now be regaided as the result of much 


| time and labour spent by Mr. Howse in identifying and naming 


the whole of the Hutton Collection. 

I trust you will allow me space in your paper to acknowledge 
now what I should baye made a point of acknowledging in the 
preface to the ‘‘Catalogue,” had I been made acquainted with 
G, A. LEBOUR 


College of Physical Science, Neweastle-upon-Tyne, May 18 


“How to Prevent Drowning” 

Mr. Mac CorMac’s valuable article induces me to call atten- 
tion to a prevalent error. ; 

Almost every treatise on swimming tells the beginner that 
every one can float witbout exertion. Even Mr. MacCormac 
seems to imply that “lying quite still with the mouth shut and 
the head thrown well back in the water” is enough to insure any 
one against sinking. Now this may possibly be true for mest 
men, ut certainly not for all. Iam a practived swimmer, fond 
of the water, and have often tried. Going through all the 
orthodox motions of the deep breath, the folded arms, and the 
bead thrown back, I go down instantly. This is in fresh water ; 
in salt I believe I can just float, but have seldom had a good 
opportunity of trying. The fact is that men are very different 
in buoyancy. 1 have seen a man float motionless with head and 
shoulders out of the water, Others may be even denser than I 
am. Most men believe themselves capable of coolness and 
presence of mind, They-should remember that these will neither 
supersede the art of swimming nor alter the laws of gravity. 

St. John’s College, Cambridge fe, Je Goer, 


The Effects of Pressure on the Germination and Growth 
of Plants 

THE following experiments may be of intere.t to vegetable 
pbysiologists:—On April 7, at 11 p.m., two cts of musterd+ 
seeds—five in each set— were sown on yieces f moist cutton- 
wool, arranged as follows :—One piece was placed in a small 
bottle, which was then secured to the curved ex'remity of a glass 
tube, into tbe long arm of which mercury was poured tilla height of 
forty-five inches was reached above the level of the metal in the 
shorter arm, The seccnd piece, with its seeds, was placed in an 
exactly similar bottle, the neck of which was then made to dip 
beneath mercury, the bottle, of course, like the one soldered on 
to the tube, being inverted, This hottle was then placed beside 


the first. 
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The two sets of seeds were thus in exactly simi'ar conditions, 
except for the increased atmospheric pressure and the compres- 
sion of the atmosphere in the one case as compared with the 
other. The following was the course of development :—By 
9 a.m. of the oth three of the seeds under the 2} atmospheres of 
pressure had protruded their radicles, and this protrusion by 12 
p-m. of the same day had become considerable, while as yet 
there was no indication of commencing germiuation in any of 
the seeds of the second set. By 10 a.m. of the 1oth these latter 
had just begun to germinate, the radicles of the seeds under 
a pressure being at the time a fourth and a third of an inch 
ong. 

Henceforward, however, the rapidity of development was 
reversed, The seeds, under ordinary pressure, grew rapidly, 
and their cotyledons became of a deep green colour ; while the 


arrested and the cotyledons of one that had entirely escaped from 
the seed-coats remained as etiolated as though they had been 
grown in absolute darkness. 

They were allowed to remain untouched for eight days, when, 
as there was no change, the bottle was removed from’ the tube 


and simply allowed to stand inverted in the place it had formerly | 


occupied. The two—out of the five—seeds which had hitherto 
remained unchanged now rapidly germinated, and grew into 
vigorous green young plants. 

Does a greatly increased atmospheric pressure or a greatly 
compressed air prevent the development of chlorophyll, and 
while it stimulates germination does it prevent growth ? 

Liverpool, April 27 WILLIAM CARTER 


[This is an interesting observation, and seems to suggest a 
new and comparatively unworked field of investigation—the 
effect of different amounts of atmospheric pressure on plant-life. 
With regard to the decomposition in the presence of chlorophyll 
and under the influence of sunlight, of carbon dioxide, it is 
remarked by Dehérain (‘‘Cours de Chimie agricole,” Pp. 25, 
26) that the conditions are analogous to those affecting the com- 
bustion of phosphorus, This is not luminous in pure oxygen at 
ordinary pressure, but becomes $3 immediately the oxygen is 
diluted with nitrogen or hydrogen, and still more when the pres- 
sure is mnch diminished. Bou-singault has shown that leaves will 
not decompose pure CO, at the ordinary atmospheric pressure ; 
but a small cherry-laurel leaf placed in the pure gas decomposed 
a cubic centimetre of st at a pressure of ‘17m, (Compt. rendd., 
1865, t. Ix. p. 872.)] 


- The Magnetic Survey of Missouri 


Tr may interest some of your readers to know that, although 
our State Legislature absolutely refused to do anything to aid in 
the Magnetic Survey of Missouri, refusing by a ‘‘ crushing” 
vote even to authorise county officers to have a true meridian 
established, the work will still go on. A gentleman of St. Louis, 
whose name is withheld at his own request, bas assumed the 
entire expense, and we shall now begin a more minute examina- 
tion of the Missouri, Grand, and Osage valleys. We shall here- 
after travel by wagon, and shall do the work where it is most 
needed in order to disclose the real directions of the isogonic 
lines, F, E, NIPHER 


An Optical Illusion 


THE illusion described by Mr, Wilson and commented on in 
an editorial note is anything but a novel one. An apparatus for 
the experiment was purchased by the Birmingham and Midland 
Institute, along with a quantity of optical apparatus, from Mr, 
Robert Addams, in, I think, 1857. Within the last few years I 
have noticed that the experiment is described and explained in 
Priestley’s ‘‘ Light and Vision.” I am writing from home, or 
would give the exact reference, C. J. Woopwarp 

Cambndge, May 23 


I SHOULD like to know whether the following is a general 
experience, or only a peculiarity of my own vision ? 

If I stand with a source of lizht—a lamp or a window—at one 
side of my head, so that the light falls strongly on one eye only, 
and look, successively or simultaneously, at the images of a piece 
of white paper as seen by my two eyes, the image seen by the 
eye next the light is greenish white, and that seen by the eye 
farthest fro.n it is light buff 


If instead of white paper 1 nse the gilt ed <es of a book, the 


image seen by the eye next the light is of a beautiful golden 
green ; the other is of a brassy yellow, almost orange. 

This phenomenon does not appear to depend on any effect of 
dazzling, for the experiment succeeds perfectly with very mode- 
rate degrees of illumination, JosrPH JOHN MURPHY 

Old Forge, Dunmurry, co. Antrim, May 23 


The Speaking Tube Anticipated ? 


Has the following appeared anywhere in this connection as 
yet, or not? If mot, please allow it to appear in NATURE with 
this qualification only, that the italics are mine. 

Describing the “speaking trumpets or pipes which ran, we 
are told, along the whole length of the Wall,’”’ Bruce says (‘* The 


| Roman Wall,” by the Rev. John Collingwood Bruce 76), 
development of those under the high pressure became permanently | h y 4 8 >P 


that Drayton long ago sang of them as follows in his 


** Polyolbion” :— 

“ Townes stood upon my leogth, where garrisons were laid 
Their limits to defend: and for my greater aid 
With turrets I was built, where sentinels plac’d 
To watch upvn the Pict: to me my makers grac’d 
With hollow pipes of brasse, along me still they went, 
By which they tn one fort still to another sent 
Ly speakine in the same to tell them what to doe, 
aind soe from sea to sea could I be whispered through.” 


Ashton-under-Lyme, May 17 W. CURRAN 


J. C, SHENSTONE.—A case of Phyllody of the calyx. “Ranzun- 
cudacee particul ily liable to this change” (Master’s “Teratology,” 
p. 246; recorded in Anemone nemorosa, thid. p. 252). 


OMGIN OF LAE ENGL [Sie Ee 


ke is known that the mile of 1609 metres long passed 
among English geographers and navigators as being 

the length of the terrestrial are of 1’; in other words they 
made the degree equal to 60 of these miles. In reality it 
contains 69°5 ; there is thus an error of about one-sixth. 
This error, if it existed long among our neighbours, which 
1 do not know, must have caused many a shipwreck. It 
has had another very remarkable result; it nipped in the 
bud the discovery of the law of universal attraction. The 
first time that Newton’s great idea presented itself to his 
mind the proof failed him. because he made use of the 
common English mile to calculate the radius of the earth. 
He renounced the idea for a long time, and only took the 
calculation up again when he learned the results of 
Picard’s measurement of a degree in France. Whence 
comes this defective estimate? Certainly it does not 
proceed from any effective measurement, for the worst 
degree measurements, among those which have been 
veally made, and not fictitions measurements, like that of 
Posidonius, are far from presenting errors of such magni- 
tude. English geographers then must have committed 
some mistake in taking their mile from ancient documents. 
So long as navigation was limited to the waters of the 
Mediterranean, and to coasting along the western shores 
of Europe, it was scarcely necessary to trouble about the 
value of this element ; but from the time that the dis- 
coveries of the Spaniards and Portuguese opened out a 
much vaster field, sailors were compelled to make some 
inquiry into the matter. 1 suppose that the English 
navigators applied to their geographers, and that these 
found nothing hetter to consult than Ptolemy, the great, 
the only authority in these matters. But Ptolemy himself 
refers to Eratosthenes; he says that he verified the 
measurements of the latter and found the same result, 
viz. 500 stadia for the terrestrial degree. I have thus 
been led to examine the measurement of Eratosthenes. 
Accerding to the documents which historians have pre- 
served, Eratosthenes measured the great arc of meridian 
which separates the parallels of Syené and Alexandria, 
and finally found 700 stadia to the degree. This is how 
he worked :—He observed at Alexandria, certainly by 
means of a gnomon, the zenith distance of the sun at 


t Paper read at the Paris Academy of Sciences by M. Faye (Comptes 
sendus, xii. No. 17). 
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midday in the summer equinox, and thus found 7° 12”, 
It is added that at Syené the bottom of the wells was 
fully lighted by the sun on that day, so that Eratosthenes 
concluded zero for the zenith distance of that body. I 
believe rather that the Greek astronomer caused an 
observation to be made at Syené with a gnomon, an instru- 
ment then very common in Egypt, and that that distance 
resulted from an effective observation, as well as in the case 
of Alexandria. We shall see that this conjecture is perfectly 
justified. We know that the observations made on the 
dark shadow of a gnomon bear a constant error equal to 
the semi-diameter of the snn, or, to speak more accu- 
rately, that they give the zenith distance of the upper 
edge of that body. The ancients do not seem to have 
remarked this; and in fact, as they deduced from their 
observations only the obliquity of the ecliptic or the epoch 
of the solstice, it did not concern them, for by combining 
the observations of the summer with that of the winter 
solstice, the error in question disappeared from the differ- 
ence. But it is exactly the same here, since we have not 
to do with absolute latitude, but with the difference of 
latitude of two places at which the centre of the sun is 
found at midday on the same side of the vertical. Thus 
the amplitude 7° 12’ concluded by Eratosthenes is cor- 
rect; it has moreover the advantage of not being sensiby 
affected by refraction. 

Here is a first verification. 


On opening the Counazs- 
sance des Tenips we find— 


For the latitude of Alexandria ... 31 12 
5 a Syené ... BAL OG 
Difference Tea 


instead of 7°12’. The difference, whatever may be the 
cause, is very small. 

Here is ‘a second and more delicate verification. The 
latitude of the point in Alexandria, where Lratastheno 
observed, could not differ much fron: that which we have 
given. By adopting that and 7° 12’ for the zenith distance 
of the upper edge of the sun at the winter solstice we find 
31° 12’ — (7° 12'-++ 16’) = 23° 44’ for the obliquity of the 
ecliptic. Syené gives 24° 5’ — 16’ = 23° 49’. Is it possible 
that in the year 250 B.C. the obliquity of the ecliptic was 
from 23° 44’ to 23° 49’? -~From 1750 A.D. to 250 B.C. is 
2000 years. At the rate of 48’ diminution per century 
the obliquity would be 

2825 1S) 4S" X 20 = 23° 4. 
The observation of Eratosthenes at Alexandria is then 
authentic, and moreover very precise. That of Syené 
presents an error of only 5’. 

There remains the geodetic operation. Egypt was the 
only country of antiquity which rejoiced in a survey. The 
valley of the Nile was very populous at that epoch, as far 
as Syené, and no doubt the survey extended thus far. 
Eratosthenes must have had every facility for procuring 
the necessary documents. He must have taken into 
account the difference of longitude of 2° 59’ which exists 
between the two cities, without having had to determine 
it directly. 1 regard, then, the distance of 5000 stadia, in 
round numbers, as being quite as accurate as the other 
parts of his operation, and as applying to the are of 
meridian comprised between the parallels of the two 
Cities. 

We finally conclude from this 694°4 stadia for the 
degree. The Greek astronomer gave, in round numbers, 
700 stadia. What was this stadium ? 

To reply to this question I] calculate the arc of meridian 
from Alexandria to the parallel of Syené, with the actual 
element of the terrestrial ellipsoid. 1t is 797,760 metres. 
At the rate of 5000 stadia we find 159°55 metres for the 
stadium. At the rate of 600 feet for the stadium, the foot 
adopted by Eratosthenes would be 0266 metres. This 
was then the ancient Egyptian foot, which we now 
reckon at 0°27 metre; and in fact it was with this foot 


that the survey of Egypt must have been made. By this 
reckoning the 5000 stadia give—- ~ 


5000 X 600 X 027 = $10,000 metres, 


showing a difference of 12,210 metres, partly owing to 
that of the points of departure, partly to the error which 
we perhaps make in the length of the Egyptian foot in 
carrying it too27 metre. Thus the measurement made 
in Egypt, more than 2100 years ago, by an able Greek 
astronomer, is as good as authentic. All the existing 
causes of uncertainty do not alter it more than one-sixth. 
It is certainly not from this quarter that the error can 
come for which we seek. 

Nor is it inthe measurement of Ptolemy, for he tells 
us he went through the same operations and found the 
same results; only he gives 500 stadia to the degree 
instead of 7oo. This difference is evidently due to the 
fact that Ptolemy, who lived 400 years after Eratosthenes, 
under another domination, did not make use of the same 
foot. In fact he employed the stadium of 600 Phileterian 
feet, and as this foot is about 0°36 metre, while the 
ancient Egyptian foot was only 0°27 metre, he had to 


a 


6 

== 525, or 500 in round numbers. i 
These estimates are confirmed, finally, by the Arabian 
astronomers, who measured, in 827 A.D., an arc of 1° in 
the plains of Mesopotamia. They found fifty-six miles, 
and concluded that they had thus verified the number of 
Ptolemy. The Arab mile being 2100 metres, the arc 
measured is found to be 117,600 metres, which corre- 
sponds to a stadium of 235 metres. This is very nearly 
the Phileterian stadium of 216 metres, except th~ --*¥! © 


the measurements seven times more ~ 771VI On SO small 
Pee ce and thelninceran7) Ut Ou enisune weatimatencd 
4 ? 


fei Agst == suite a1 the time of the Kalif Almamoun. 

‘To resume : the estimate of Ptolemy is only a sort of 
conversion of the excellent measurement of Eratosthenes 
in units of another epoch and of different length. It 
would thus lose a little of its first precision ; but, such as 
we find it in Ptolemy, the English geographers were fully 
justified in taking it for the basis of a valuation of the arc 
of 1’ and of offering it to the navigators of their country. 
Only, and it is here the mistake lies, they believed that 
the great Greek astronomer of Alexandria must have 
made usc of the Greek foot. This is one and a half 
hundredths larger than the English foot. If the English 
geographers of the sixteenth century had strained this 
valuation ever so little, and had carried it to 7Z5ths, they 
would have found 630 English feet for the stadium, which 
they believed to be 600 Gree’: feet, and these 630 feet or 
210 yards, multiplied by 500, would give them 105,000 
yards for the degree, and exactly 1760 yards for the mile. 
The English mile, then, has evidently been deduced from 
the measure of Ptolemy; its error of one-sixth is solely 
due to the fact that the Greek foot has been confounded 
with the Phileterian foot. 


reduce the 700 stadia of his predecessor to 700 X 


LAURENTIAN GNEISS OF [IRELAND 
a 1863 Dr. T. Sterry Hunt pointed out the resemblance 
of some specimens of rocks and minerals from 
Donegal which he had examined to those of the Lauren- 
tian series of North America. These rocks and minerals 
have been described by Dr. Haughton and Mr. R. H. 
Scott, who have pointed out that the “typical Donegal 
granite” is really a metamorphic bedded rock, containing 
in some places bands of crystalline limestone or marble. 
Outside the granite district are the newer serie3 of schists, 
quartzites, and limestones, which occupy the whole of the 
Promontory of Innishowen, and were identified by the 
late Prof, Harkness with the Lower Silurian metamorphic 
series of the Highlands of Scotland. These two groups 
are shown on Griffith’s Geological Map of Ireland, and it 
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will be seen on an inspection of this map that the quartzite 
series is represented as terminating obliquely against the 
margin of the granite or gneiss. This obliquity has never 
(as far as 1 can discover) been explained. The prevalent 
opinion seems to have been that the newer series has been 
converted into the older by increased metamorphic action. 
For some time past J never studied Griffith’s map without 
the impression that the obliquity was due to unconformity 
of stratification, and on the determination of this point 
plainly rested the question whether the granitoid gneiss 
was, or was not, of Laurentian (or “ Archean’’) age. 

Having had the advantage of a visit to some of the sec- 
tions in the North Highlands of Scotland, in company with 
my colleague, Mr. R. G. Symes, under the able guidance 
of Prof. Geikie, last summer, I was in a position much 
more favourable for undertaking the investigation of this 
interesting question than would otherwise have been the 
case; and in the recent visit to Donegal I was accom- 
panied by Mr. Symes and Mr. Wilkinson, of the Irish 
Survey, who rendered material aid in this preliminary 
survey. 

The knowledge thus obtained has been of essential ser- 
vice, and I am happy to be able to state that we have 
succeeded in identifying the Donegal gneissic series, both 
as regards its mineral characters and its unconformable 
relations to the Lower Silurian series with the Laurentian 
beds of Sutherland and Ross. 
series in Donegal are simular to those which are to be ob- 
served in the Laxford and Rhiconich districts, where the 
Cambrian sandstones and conglomerates are absent, and 
where, in consequence, the Lower Silurian quartzites and 
limestones rest directly on the old gneiss These condi- 

aa ae he clearly made out in the neighbourhood of 
? 


Lough Sal a . ; 
lee ctone arte aad where successive beds of quartzite, 
? » aNd SCNise ve st. Tower Silurian series 


terminate abruptly at the margin of thé gue. cerjes 
We satisfied ourselves that this truncation of the Silurian 
beds is not due to faulting, as there is no appearance of 
disturbance or fracturing amongst the strata on either 
side. Similar—though less clear—indications were observ- 
able all along the eastern or southern margin of the 
gneissose district. Nor was the unconformity confined to 
the Silurian series, as we found that the beds of this forma- 
tion came into contact with thcse of different geological 
horizons amongst the gneissic series at different places; 
there occurs, in fact, a double unconformity. 


by the resemblance presented by the beds to those of 
Sutherlandshire, particularly amongst the lower portions. 
The massive foliated rock formed of red orthoclase, 


traversed by pegmatite veins, is identical in character 
with that from Rhiconich and Laxford; while the upper 
beds are interstratified with hornblendic and micaceous 
schists like those near Scourie. The occurrence of thin 
beds of white and grey marble, with sphene, idocrase, &c., 
in the Laurentian gneiss, seems peculiar to the Irish 
rocks, and brings them into close relationship with those 
of Canada, 

A new basis has thus been formed for the whole super- 
structure of the Irish geological formations as deeply 
seated as that of any other country, and there can be 
little doubt that as the Laurentian beds have thus been 
recognised on the clearest evidence in Donegal, they 
may be recognised also in parts of Sligo, Mayo, and 
Galway, where the evidence is not so clear. 

As I hope to have an opportunity of more fully stating 
the case at the forthcoming meeting of the British Asso- 
ciation at York, it will be unnecessary here to enter on 
further details. I will only add that in speaking of the 
gneissic series as “Laurentian” I only wish it to be 
understood that the beds are contemporaneous with those 
underiying the Cambrian and Lower Silurian series of 
the Scottish Highlands. Whether they are really the 


The relations of the two | 


representatives in time of the Laurentian beds of Canada 

is immaterial for my present purpose. For my own part 

I consider the preponderance of the evidence to be in 

favour of the view that they are in the main repre- 

sentative. EDWARD HULL 
Geological Survey Office, Dublin 


JOSEPH BARNARD DAVIS 


px eek a short illness Dr. J. Barnard Davis died last 
week at his residence at Hanley, Staffordshire, 
being about eighty years of age. In the summer of 1820, 
while still a student, he made a voyage to the Arctic 
regions in the capacity of surgeon to a whaling ship. In 
1823 he became a licentiate of the Society of Apothe- 
caries; twenty years later he passed the College of 
Surgeons, and in 1862 took the M.D. degree of the Uni- 
versity of St. Andrew’s. In 1868 he was elected into the 
Royal Society. Soon after obtaining his first qualification 
he settled down in the Potteries, and but for what he 
describes, in the preface to his ‘ Thesaurus Craniorum,” 
as “an accidental conversation with a friend,’ might 
have remained through life leading the useful but un- 
eventful life of thousands of general practitioners in the 
country, unknown beyond his immediate sphere of work. 
That accidental conversation however lighted up some 
smouldering embers of an interest which long before had 
been kindled by the lectures of Lawrence on the 
Natural History of Man, and led to the researches 
which resulted in the publication (in conjunction with 
the late Dr. Thurnam) of the “Crania Brit=nnica,” 
or delineations and descriptions of the skulls of the 
aboriginal and early inhabitants of the British Islands, 
illustrated with sixty-seven beautifully-executed litho- 
graphic plates, completed in 1856, Besides this Dr. 
Davis published many memoirs on anthropological sub- 
jvets, including one “On Synostotic Crania among 
Aboriginal Races of Man,” one on “ The Osteology of the 
Tasmanians,” one on “ The Peculiar Crania of the In- 
habitants of Certain Groups of Islands in the Western 
Pacific,” and one published in the PAtlosophical Traus- 
actions for 1868, ‘* On the Weight of the Brain in different 
Races of Man.” 

But it was by his famous collection, rather than by his 
writings, that Dr. Barnard Davis was best known, and 


nf ble } | the tine, labour, and money which he spent in gathering 
When examining the gneissic series we were often struck | 


it together is his greatest service to science. During a 
long period of time, in which the national and other 
public collections were losing the golden opportunities 


2 : : | afforded by the extension of English adventure and 
greyish oligoclase, green and black mica, and quartz, | 


commerce to all parts of the world, and allowing 
races to die out or their characteristics to become 
obliterated by intermixture with others, Dr. Davis let 
no chance of procuring specimens pass by, and was 
unwearied in his correspondence with travellers, col- 
lectors, and residents in foreign lands. He thus amassed 
together within a few rooms of a small house in Stafford- 
shire a collection of crania and skeletons, nearly all 
with carefully-recorded histories, far exceeding in size 
that in all the public museums of the country put to- 
gether, and only surpassed in very recent years by any of 
the Continental collections. In 1867 he published a 
catalogue called “Thesaurus Craniorum,” which not only 
contains a description and many figures of the specimens, 
with 25,000 measurements, but which is also a perfect 
storehouse of information, owing to the literary references 
with which it abounds. The publication of this catalogue 
made the collection so well known that it naturally led to 
its increase, and in 1875 it became necessary to publish 
a supplement on the same plan, in which the history of 
the literature of the subject was continued to date. The 
catalogue and supplement contain descriptions of more 
than 1700 specimens, mostly crania, 

Warned by failing health and increasing years of the 
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desirability of making arrangements for the future preser- 
vation of the collection, Dr. Davis entered into nego- 
tiations about a year ago with the College of Surgeons of 
England, by which body it was purchased, and in whose 
museum it has now been arranged in such a manner as 
to be accessible to all workers at anthropology. Such a 
collection as this, well cared for in a public museum, is a 
solid and permanent increase to the wealth of the country, 
for even if the methods of investigation now used are 
superseded by others, and the present literature comes to 
be looked upon as obsolete, the specimens will remain as 
materials for building up the history of the human race ; 


and asthe interest inthe subject increases—as it certainly 
will—many of these evidences of the physical structure 
of people passed or passing away will come to be objects 
of priceless value. Win Jefe 185 


W. H. MILNE-EDIVARDS 


WE referred some time ago to the fact that a medal, 

subscribed for by a number of his admirers, had 
been presented to the venerable zoologist, M. H, Milne- 
Edwards. }No one better deserves such a recognition, 
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Medal pre-ented to M. H. Milne-Edwards. 


and none know better than the French how to do such an 
honour gracefully and impressively. Our illustration is 
reproduced from La iVeture of May 7, where will be 


found a pretty complete list —and it is a long one—of M. 
Milne-Edwards’ works. The medal, a production of 
some artistic merit, is the work of M. Alphée Dubois. 


Ri meAOOLOGet REI ELS OF THE | 
SOCOTRAN EXPEDITION 


T the meeting of the British Association in 1878, | 

- upon the motion of Mr. Sclater, a Committee, con- | 
sisting of Dr. Hartlaub, Sir Joseph Hooker, Capt. J. W. 
Hunter, Prof. Flower, and the mover, was appointed to 
take steps for the investigation of the natural history of 
Socotra. Socotra, it was stated, was one of the few spots 
in the world which seemed never to have been trodden 
by the foot of the naturalist, and would in all probability 
be found to contain distinct insular forms, of which it 
would be highly interesting to know the relations, and to 
secure specimens for our collections. 

The grant of 1007, given by the Association for this 
excellent object, having been subsequently increased by 
two suns devoted to the same purpose out of the Govern- 
ment Fund of jooo/. administered by the Royal Society, 
the Committee felt strong enough to procecd to action, 
and in the winter of 1§79 were fortunate enough to secure 
the services of Prof. J. B. Balfour, of the University of | 
Glasgow, for a special expedition to the island ; 

Prof. Balfour left England on January 9, 1880, accom- 
panied by Alexander Scott, a gardener from the Royal | 
Botanic Gardens, Edinburgh, as collector, and reached 
Aden by the French mail on the 24th, where he obtained 
every sort of advice and assistance from the civil and 
naval authoritics for his expedition. Owing to adverse 
winds and other difficulties Prof. Balfour did not manage 
finally to reach Socotra until February 11, when the 
party, which had been reinforced by the addition of Licut. 


Cockburn of the 6th Royals and a corps of attendants 
from Aden, were put on shore at Gollonsir, a village 
situated at the north-west end of the island, by H.M.5. 
Seagull, In his report to the Socotran Committee Prof. 
Balfour gives the subjoined account of his subsequent 
proceedings :— ; 

“Making in the first instance Gollonsir our head- 
quarters, we explored the adjacent country to the south 
and south-west until February 25, when we struck tents, 
and sending our heavy baggage and stores by sea, started 
to march to Hadibu. We took four days to accomplish 
this, reaching Hadibu late on the night of the 28th inst. 

“ Having communicated to the Sultan the fact of our 
arrival, he came to Hadibu on March 1, when we had an 
interview. ; 

“Establishing our depé/ now on the Hadibu plain, 
about a mile from the town, we spent the time until the 
7th inst. investigating the magnificent Haggier range of 
hills shutting in on the south the Hadibu plain. 

“ On March 8, leaving a tent-Lascar in charge of the 
depot at Hadibu, we started upon a trip to the eastern 
end of the island, going eastward along the northern side 
and returning westward by the southern side of the 
island. During this trip we reached Ras Momé, the 
extreme eastern headland. Camp at Hadibu was again 
entered on March 18. 

“ As yet we had not seen much of the southern parts 
of the island, so on March 22 we left Hadibu on our last 
excursion. Crossing the Haggier range we emerged upon 
the southern shore at Nozad, traversed the coast-line for 
some distance, and then recrossed the island so as to 
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come down upon Kadhab village on the north side. We 
regained Hadibu on the 27th inst.” 

From Hadibu the party were conveyed back to Aden 
in H.M.S. Dagmar, and arrived at the latter port on 
April 9. 

The two months thus spent in Socotra were certainly 
not sufficient for the proper investigation of its fauna and 
flora, though considering the time occupied very satis- 
factory results, as will be seen further on, were obtained. 
As observed by Prof. Balfour in his report, what has been 
done by the expedition is but a fragment of what remains to 
be accomplished. In exploring the island he deemed it 
better, considering the short time of the sojourn, rather 
to attempt to cover as much ground as possible, with the 
view of obtaining a representative collection, than to 
examine in detail a limited tract of country. By doing 
this much barren land was travelled over, and many rich and 
fertilespots were necessarily only superficially looked at. 
Especially amongst the hills of the Haggier range there are 
valleys which would well repay a careful and extended 
investigation. The expedition must, therefore, be con- 
sidered only preliminary, for Prof. Balfour feels assured 


that a rich harvest awaits any collector who may hereafter | 


visit the island. 
“Tf, at any future time,” Prof. Balfour observes, “an ex- 
pedition is sent to the island, it would be wellif the date of 


its arrival were timed so that it should have the last months | 
of a year and the first months of the following upon the’ 


island. Our expedition reached the island too late in the 
year, so that before we left the heat was so intense as to 
prevent our doing so much work as we desired. Again, 
the inaccuracy of our knowledge of the geography of the 
island is a point to which the attention of future expedi- 
tions should be directed. The chart based on Wellsted’s 


Fic. .—AAyachostrathus Socotranus. 


from Zanzibar, «nil two from Arabia, Without the help 
of these last two it would therefore have been impossible 
for any one not acquainted with it to guess at the locality 
from which this collection had been obtained.” 

The land-shells ohtained in Socotra have been assigned 
to Lient.-Col. H. H. Godwin-Austen, F.R.S., for exa- 
mination, and his report on the Cyclostomaceze was read 
before the Zoological Society on February 1 last. Col. 
Godwin-Austen states that the Socotran Cyclostomacex, 
as a whole, ‘‘are, as might have been expected, African 
and Arabian in character, the relationship being certainly, 
as regards the operculated forms, more Arabian than 
African. The collection contains a number of very dis- 
tinct, fine, and interesting forms, of which some were 


observations is the only available one, and that is so in- 
complete and incorrect as to be almost useless to any one 
| moving about the island.” 

Collections in all branches of natural history were made 
by Prof. Balfour’s expedition, Prof. Balfour, as might 
have been anticipated, devoting himself specially to the 
botany of the island. As arranged by the Socotran 
Committee, the first set of the zoological specimens have 
been sent to the British Museum, and that of the plants 
will go to Kew when Prof. Balfour’s memoir on them 
_has been published. The rocksand geological specimens 

have been placed in the hands of Prof. Bonney of 
' Cambridge. 

The collections are as yet but imperfectly worked out, 
but sufficient has been done to give results of very great 
interest in every branch of natural history. 

The Birds, reported upon by Mr. Sclater and Dr. 
Hartlaub,' are found to belong to thirty-six species—gene- 
rally ‘North-East African in character, being mostly 
such as are included in Heuglin’s ‘ Ornithologie Nord-ost- 
Afrikas.’”’ Six however are peculiar to the island, the 
most remarkable of them being a new form of sparrow 
with a very thick bill, which is named by Messrs. Sclater 
| and Hartlaub Rhyuchostruthius Socotranius (Fig. 1). 1t is 
‘however possible that the Asyuchostruthus and other 
new species may still turn up on the peniusula of Gardafui, 
of which the zoology is almost unknown to us. 

Mr. Butler’s report on the Butterflies and Moths cap- 
tured by Prof. Bayley Balfour and his assistants in 
Socotra? tells us that of the thirteen sjecies of which 
examples were brought, not less than seven were new to 
science. ‘‘ Of the new forms five are allied to previously- 
recorded types from the following localities :—one from 
the Comoro Islands, one from South-West Africa, one 


Fic. 2.—Tvropidiphorus Batfouri. 


limestone formation on the island is especially favourable 
to the existence of these creatures, while island conditions 
have as usual moditied and increased the species.” 
“Judging from the land-molluscan fauna of Socotra, 
continues Col. Godwin-Austen, ‘‘ there is strong evidence 
that the island was once directly connected with Mada- 
gascar to the south. We know the great antiquity of that 
island, and it is not unreasonable to suppose that in 
Socotra, the Seychelles, Madagascar, and Rodriguez, we 
have the remnants of a very ancient, more advanced 
coast-line on this western side of the Indian Ccean, which 
line of elevation was probably continuous through Arabia 
towards the north. With an equally advanced coast on 
the Indian side, the Arabian Sea would, under these con- 


x 


already known, but many are new, and considerably | 


extend the list of Socotran species. The large area of 


2 On the Land-Shells of the Island of Sccotra collected by Prof. J. B. 
Balfour,” Part 1 (Proc. Zool. Soc , 1881, p. 251). “ ; 


* “Qn the Birds collected in Socotra by Prof. J. B. Balfour ’’ (Proc. 
Zoul. Soc. 2881, p. 165). 

2“*On the Lepidoptera collected in Socotra by Prof. J, B. Bulfour’’ 
(Proc. Zool. Soc., 1881, p. 175). 
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ditions, have formed either a great delta, or a narrow arm 


of the sea into which the waters of the Indus and Euphrates _ 


drained. Suck conditions would have admitted of the 
extension of species from one side to the other, which the 
later and more extensive depression of the area, as shown 
in Scinde, afterwards more completely shut off.” 

Amongst the more remarkable of the operculated land- 
shells described hy Col. Godwin-Austen is a new species 
of Tropidiphorus, which is proposed to be named 7. 
Balfour? after its discoverer (Fig. 2). 

The Reptiles collected by Prof. Balfour in Socotra have 
been worked out by Dr. Giinther? and Mr. W. T. Blanford, 
Dr. Giinther taking the Snakes and Amphisbzenians, and 
Mr. Blanford* the remaining Lacertilians. Both of these 
collections were found tobe of considerable interest. Among 
the snakes is a new form allied to Tachymenis, which Dr. 
Giinther has proposed to call Dityfcphis, and a new 
species of Zamenis (Z. Socotrw). Both these indicate 
an alliance with the circum-Mediterranean fauna. On 
the other hand the Socotran Sand-Asp (A chis colorata) 
belongs to an Arabian and Palestine species, while 
the Amphisbzena of Socotra (Pachycalamus brevis, gen. 
et sp. nov.) has its nearest allies in Eastern and Western 
Tropical.Africa. Of the six species of lizards of which 
examples were in Mr. Blanford’s series, three proved to 
be new to science. 

At the same meeting of the Zoological Society Mr: 
Charles O. Waterhouse read a paper onthe Coleopterous 
Insects which had been collected by Prof. Bayley Balfour 
in Socotra. The number of species of which examples 
were collected was stated to be twenty-four, and showed 
that the fauna of Socotra, judging from this collection, 
was distinctly African. 
described as new to science. 

It will be seen, therefore, that although the zoological 
collections made by Prof. Balfour were very small in 


Twelve of the species were | 


each group—in some cases almost of a fragmentary — 


character—the results in every case present features of 
great interest. It is obvious that, judging from what is 
thus known, Socotra must possess—what was thought 
scarcely probable by many at the time the scheme for 
exploring it was first started—an indigenous fauna of 
considerable extent, one well worthy of further investi- 
gation, which the Socotran Committee, we believe, are 
quite resolved to undertake if they can obtain the neces- 
sary means. <As regards the flora of Socotra we have 
said nothing, because Prof. Balfour, who has himself 
undertaken the investigation of the botanical collections, 
has not yet completed his task. But a preliminary exa- 
mination has shown, we believe, that his series embraces 
about 150 absolutely new flowering plants, amongst which 
are from fifteen to twenty representatives of new genera 
—so that it is manifest that, like the fauna, the flora 
of Socotra possesses a strong autochthonous element.® 
Of this we hope to be able to give some account when 
Prof. Balfour is further advanced in his work. Mean- 
while there can be no question that the Socotran Coin- 
mittee have accomplished a most useful bit of work, and 
that in this case, at all events, the public money devoted 
to scientific research has been well applied. 


PeGeOuOGinvaS NOLES ON THE ROVAE 
CADE VY 


NLY of late years has the importance of accuracy in 

the drawing of rock structure been recognised either 

by artists or by the general public. For this we are 
indebted to no one so much as to Mr. Ruskin, whose 

chapters on the subject in the fourth volume of “ Modern 

* «Descriptions of the Amphisbzenians and Ophid’ans collected by Dr. 
Bayley Balfour in the Island af Socotra” (Proc. Zool. Soc., April 5, 1851). 
? On the Lizards c IHected by Prof. Bayley Balfour in Socvtra.” (/ézd.) 

3 A very fine new Segoniz from Socotra, of which tbers brought home 
by Dr. Balfour have flowered at Kew, is figured in the April number of the 

Botanical Magazine, tab. 6553. 
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Painters” should be read again and again by every 
student who considers the faithful representation of 
Nature not unworthy of the aims of Art. It is true that 
some of the greatest among the older masters—as Titian 
or Diutrer—rendered with great spirit and considerable 
accuracy the more salient features of rock strncture, but 
from one cause or another they seldom entered into 
details, and were rather prone to exaggeration. The 
majority, till almost the present time, appeared to con- 
sider themselves unfettered, and “improved ” upon Nature 
in accordance with the fancied requirements of the prin- 
cipal theme of their pictures. Some of the results may 
be seen in the volume to which we have referred. Within 
the last few years a due estimate of the special excellencies 
of Turner’s work has produced a salutary influence, and 
more than one artist (like Elijah Walton, to speak only 
of the dead) has grappled successfully with the difficulties 
of rock structure. Thus the boulders, stndied apparently 
from lumps of modeller’s clay, the dilapidated crags, 
tottering like habitual inebriates, the attenuated peaks, 
which might have been decapitated with a walking-stick, 
are rapidly disappearing from the walls of our exhibitions. 
In many pictures however we still perceive more of good 
intention than of knowledge, and the number of those 
who cannot be said to “draw with the understanding ” is 
by no means small. 

We venture then to offer a few remarks on rocks as 
they are represented on the walls of the Royal Academy. 
In No. 13, “Gorse-cutting,” passing clouds render the 
hillside in the background rather vague, but it may be 
doubted whether this is the only cause of an indefinite- 
ness in the rock-structure, which is certainly also observ- 
able in that of the foreground. 28, ‘‘Llyn and Nant 
Gwynant,’’ exhibits much careful mapping-out of the 
rocks, but cannot otherwise be said to be successful 
There is a want of character in the craggy hillside in 55, 
“A Mountain Road,” and the boulders are flat and 
indefinite, as though the artist had inserted them in 
his studio when the memory of their appearance 
in the field was beginning to fade from his mind, 
The same inability to scize the dominant charac- 
teristics of the rocks appears in So, ‘‘ Waiting for 
the Ferry.’ In 85, however, the “ Land of Streams,” 
its artist has been much more successful. Mr. C. E. 
Johnson has given us a painstaking study of a mass of 
hard stratified rock, which, as it dips away from the 
spectator, forms outcropping, curving ledges, over which 
the water dashes. In these, and in the craglcts, both in 
foreground and middle distance, the principal facts of 
bedding and jointing are accurately rendered. Not so, 
however, in $9, ‘‘ The Head of Teesdale,” where we are 
led to conclude that the rocks are modelled from the 
same material as those in the scenes of theatres. The 
artist of 98, “A Storm in the Desert,” has been more 
careful, but unless there is something exceptional in the 
locality it is difficult to conjecture what the rock may be. 


| A mountain streaked with snow in the background of 122, 


“A Sermon in the Hayfield,” is carefully studied, but 
still is rather wanting in character, and the colouring 
strikes us as crude. Mr. C. E. Johnson has again been 
successful in “ The White Sands of Iona” (188), which is 
a very careful rock study. Rough craglets either of 
granite or of the granitoid gneiss, common on the western 
coast of Scotland, crop out among the slopes of sand. Of 
some the upper parts are smooth and polished, exhibiting 
traces either of the action of glaciers, like many another 
reef around the Western Highlands, or possibly in this case 
an example of the gentler attrition of blown sand; the 
rocky knolls in the middle distance should also be 
noticed. “The Scapegoat” (211) is a picture which 
causes us some little perplexity. There is an appearance 
of careful study both in the foreground craglets and in the 
bare mountains, which make up the scenery of this “Land 
not inhabited” ; but still it is difficult to decide upon the 
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actual character of the rock or the locality which the animal 
has reached, The greatblock in the foreground, upon which 
the scapegoat is standing, might be either a limestone or a 
felstone. Thesame rock constitutes thenearermountain, and 


this, judging from the peculiar way in which the dominant | 


joint planes alter their direction, can only be igneous. 
Hence we must assume it to be a felstone with a rather 
platy jointing. If this be the case, then the mountain- 
crests are exceptionally sharp, and the structure to which 
this is due is insufficiently indicated. The same general 
character is maintained in the distant mountains, but 
these are even more jagged. The picture suggests a 
combination of some Sinai photographs, rather imper- 
fectly understood, with memories, which have become 
vague, of the Southern Alps. Might it: not also be 
doubted whether such a waterfall as that on the right 
would occurin a “lone land” on the borders of Palestine ? 
In the Diamond Merchants ” (258), if we donot wrongly 
identify the lighthouse on the distant skerries, the scene 
represented is in the immediate neighbourhood of the 
Land’s End. The rock there should be granite, and the 
structure of the craglet in the foreground will accord with 
this, though the colour is unusual for that district; but 
the cliffs beyond much more resemble, especially in a sort 
of streakiness, some of the stratified rock locally called 
“killas.” In “Past Work” (489), by the same ariist, there is 
a’ similar uncertainty of treatment in the rocks, showing 
that he has not thought them worthy of that appreciative 
study which he has bestowed upon most matters con- 
nected with the sea. The locality of 271, ‘‘The First to 
look out for the Homeward Bound,” may be presumed to 
be also Cornwall; but the rocks belong to quite a new 
type, and if they are anything, must be some kind of hard 
mudstone. 
and in design, but can scarcely be regarded as successful. 
The floating clouds and the strong shadow into which the 
hills are cast by the gleaming sky, naturally obscure 
their structure, but would hardly account for the streaki- 
ness which they exhibit, as though the picture had been 
finished by wiping it down with a brush parallel to the 
leading ontlines of each peak. It reminds us of an exagge- 
ration of one of Turner’s views of Loch Coruisk. 317, 
“A Babbling Brook in Ochmore,”’ though hung rather 
too high, shows a careful study of gently-inclined strata, 
Mr. Brett, in “ St. Ives’ Bay” (340), gives us an excellent 
study of some granite rock in the middle distance of his 
picture; but this artist’s mastery of his subject is brought 
out better in “Golden Prospects” (445). In the fore- 
ground is a ruined craglet or miniature “tor” of granite— 
a wonderfully truthful study; form, structure, texture of 
the rock, and the crisp crusting of dry lichens, perfectly 
rendered. The bald patches of granite amid the rough 
vegetation are admirably truthful, as is the hazy light, 
which renders the more distant cliffs, massive as they 
really are, almost ethereal. Out at sea, if we mistake 
not, is the Longships Lighthouse and its dangerous 
reef. Those who in any way equal Mr. Brett in his love 
for the Cornish coast will find it hard to tear themselves 
away from this picture of one of its grandest scenes. It 
may however be remarked that the general effect suggests 
a day early in the summer, but still the heather is in 
bloom.!' There is some good promise in the limestone 


hills in 475, ‘A Grecian Tomb,” though the hazy evening | 


light is favourable to the avoidance of difficulties. In the 
“Ramparts of Idwal’’ (406), the colour is rather too 
monotonous, but a knoll with ledges of rock cropping out 
through rough turf and in the bed of a streamlet is admir- 
ably rendered. The peculiar texture of certain rocks 
composed of indurated volcanic ash seems to have im- 
pressed itself upon the artist. In ‘‘Hope Deferred” 
(419) there is little character in the rock; that however 
in the foreground may only be intended for very hard 


* While we were studying this picture a bystander described it to his 
companion as ‘‘ No doubt the Needles idealised "° 


315, “ Mountain Tops,” is bold in colouring | 
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earth. In “ Lofoden” (485) Mr. E. T. Compton gives us 
a careful study of a rather massive schistose rock in the 
mountain in the middle distance, and of one more granit- 
oid in the foreground. The jointed structure of the latter 
and rather scaly aspect of parts of the former are well 


rendered, and the general effect of the picture is truthful, 


though the author has not selected for his subject one of 
the most characteristic parts of the Lofoden Islands. It 
would not be difficult to find a view like this in several 
spots on the mainland, but the wilder mountains of 
Hindé and Ost Vaagen are without a parallel in 
Scandinavia. Mr. C. Stuart’s “ Uncertain Weather" 
(507) is hung too high, but it appears to be a very 
careful study of the well-known crag overhanging 
the tarn in Cwm Buchan. In Mr. B. W. Leader's 


| ‘“Glyder Vawr’’? (521) we have a careful study of the 


felstone crags in the upper part of that mountain, The 
somewhat curving surfaces of outcropping rock in the 
middle distance of the picture and the boulders in the 
foreground are well rendered, The peculiar effect which 
the artist has chosen—a sudden gleam of sunlight glinting 
upon wet surfaces, gives to the rock an exaggeratedly 
rugged structure. The effect may be truthful, but is 
certainly rare, and we may doubt whether it is wise to 
select one producing results so abnormal. A rock in the 
foreground of “ O’erthe Heather” (539),is spotty, muddy, 
and indefinite. . An unfamiliar effect has been chosen in 
‘“Kynance Cori as it appeared one day last January” 
(564), for a thick coating of snow rests upon the rocks. 
It is hung rather high, but the author does not seem to us 
to have quite succeeded in catching the peculiar structure 
and weathering of serpentine. ‘“‘ Nature’s Decay’’ (905) 
also suffers from being too high. The pile of drzs— 
earth and trunks and fallen branches—masks a good 
deal of the rock, but what is visible seems to be carefully 


| drawn ; that in a more distant ravine appears a little con- 


ventional. Sir R. Collier, in his ‘“‘ Glacier of the Rhone” 
(984), gives us one of his usual careful studies of rock and 
ice. The outcropping ledges and scattered boulders among 
the rough herhage are carefully drawn, making a most 
truthful rendering of a portion of rugged mountain-side. 
It may however be doubted whether the ice in the lower 
part of a glacier could be so generally blue as it is here 
represented. ‘ Boulders at Rest” (1352) has some good 
points about it, The granite crag is carefully studied, 
and the structure is well rendered, but the two “natural” 
arches havea rather artificial aspect, and certainly weaken 
the effect of the composition. The boulders beneath 
have their individuality remarkably well preserved, but 
the artist has not been so successful in rendering their 
texture, which is rather woolly. In ‘‘The Dead Sea from 
Engedi” (1360) the artist appears to have striven honestly 
but not very successfully to record the scene. The rocks 
exhibit a streakiness of dubious authenticity, and convey 
to one the impression that while the general effect was 
felt by him the reasons for it were not understood. 
Several other pictures we have been obliged to leave 
unnoticed, either because the rocks are obviously quite a 
subordinate part (though from our point of view that is 
no reason why they should not be accurate), or because 
the picture has been hung so high that it cannot be 
properly studied, and criticism might be unjust to the 
artists. The water-colour drawings we have not yet 
examined. T. G. BONNEY 
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NOLES 
Tue death is announced of Mr. John Blackwall, F.L.S., at 
Llanrwst, on May 11, atthe great age of ninety-two. He was 
elected a Fellow of the Linnean Society as far back as 1827, 
and was nearly its oldest member. His principal work was a 
magnificent illu-trated Monograph of the British Spiders, pub- 


| lished by the Ray Society about twenty years ago, He also 
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published a considerable number of papers on general zoology, 
in which the possession of keen powers of observation is every~ 
where evident. In 1834 a volume from his pen appeared under 
the title of ‘‘ Researches in Zoology,” a record of observations 
in the field, with dednetions therefrom ; a second edition was 
published in 1873. 


THe Launceston Examiner, of March 14, announces the death 
of Mr. Ronald Campbell] Gunn, F.R.S., at the age of seventy-three 
years. Mr, Gunn, who was horn at the Cape of Good Ilope, 
and landed in Tasmania in 1830, held successively several highly 
important official positions in the colony. Mr. Gunn's tastes, 
the Examiner states, were eminently scientific, but botany was 
his favourite study, and this subject he was indefatigable in 
pursuing. At an early period he was elected a Fellow of the 
Linnean Society of London, and subsequently a Fellow of the 
Royal Society of London, the highest scientific honour which 
can be conferred on any person. Mr. Gunn began to investigate 
the botany and natural history of Tasmania in 1831, and in the 
prosecntion of his researches rambled over most of the colony, 
His hotanical labours are recorded in Sir Joseph D. Hooker's 
‘¢ Flora of Tasmania,” and accounts of his excursions and other 
scientific labours appear in the Axnals of Natural History, 
Fournal of Botany, &c. He was also editor of the Zasmanian 
Fournal, a scientific serial published by the Royal Society of 
Tasmania. The late Mr. John Gould, in his valnable work 
upon the ‘‘ Birds of Australia,” acknowledges the assistance 
which he received while in Tasmania from Mr. Gunn. We may 
also mention that Mr. Gunn drew up for West’s ‘‘ History of 
Tasmania ” a compendium of the zoology of Tasmania, 


Mr. ALBERT BRUCE Joy's statue for the Harvey Tercentenary 
Memorial is now cast in bronze, and will probably be soon sent 
to Folkestone, the native place of the discoverer of the circula- 
tion of the blood, where a suitable site has been provided for it 
on that well-known promenade, the Lees. In modelling his 
successful statue Mr. Bruce Joy bas closely Followed the portrait 
of Harvey by Janssens, preserved in the Royal College of 
Physicians, Mr, Joy has also produced a reduction of the bust 
of Ilarvey. 


THE Scottish Meteorological Society have received the observa- 
tions made during last winter by Mr. A. O. Thorlacius, their obser- 
ver at Stykkisholm, Iceland, from which it is seen that last winter 
was one of the severest of which there is any record, ice having 
formed in the harbour at least four feet thick. The only winter 
that can compare with the last during the present century was 
that of 1807, when the inhabitants of Griinso, an island lying 
nearly sixteen English miles off the coast of Iceland, walked 
across the ice to the trading station of Ofjord, a thing which was 
not known ever to have occurred before. 


DuRinc his last visit to the United States, it will be remem- 
bered, Prof. Tyndall initiated a trnst fund with the object of 
assisting students in physics who should show aptitude for 
original stndy and should wish to complete their education in 
Germany. It is stated that the fund has so far prospered as to 
furnish a moderate income for two students, who have just been 
nominated. 


THE Glasgow Mechanics Institution, which as such has existed 
since 1§23, has recently had its constitntion altered and its name 
changed to that of ‘‘College of Science and Arts.” At the 
close of the session Sir William Thomson, in distributing the 
prizes, mentioned that he had imbibed his first ideas of chemistry 
in the Mechanics Institution, and expressed himself much pleased 
with its present appearance, and the prospects of the Institution 
under its new name, and the superintendence of Mr. A. 
Jamieson, the principal, On this occasion the hall was lighted 


with Swan’s electric lamps under arrangements very efficiently 
made by Mr. Jamieson. 


THE Russian ladies seem to be advancing rapidly and surely 
in the direction of higher education, Besides the medical 
courses at St. Petersburg, there was opened two years ago in 
the same city a kind of ladies’ university, being a series of 
courses for higher training in the mathematical, physical, and 
historical sciences. We learn now, from the annual report 
recently published, that notwithstanding all opposition on the 
part of Gcvernment to this institution, it has acquired further 
development. The third class is opened this year, and the 
fourth will be opened next year, The number of lady students, 
which was 789 in 1879, has already reached $40, and Vrof. 
Famintzin observes that this number would have been much 
larger were it not for the obstructive regulations which are in- 
tended to check the Further development of the institution. It 
is worthy of notice that the money necessary for the insti- 
tution is collected from private sources—stndents’ Fees (5/. 
per annum) or by voluntary subscriptions. Like courses are 
already opened at Moscow and at Kieff, but the instruction 
given at Moscow is more superficial in what concerns natural 
science. 


Tue French Association for the Adyancement of Science is 
to meet at Rochelle next year. 


TUE arrangements for the Intcrnational Exhibition on the 
occasion of the International Medical Congress have within 
the last few days been nearly completed. The Exhibition itself, 
quite apart from the Congress, will be held in the eastern, the 
western, and the quadrant arcades of the ITorticultural Gardens, 
and in some of the gallcries of the Albert Ilall. The Exhibition 
will be open from July 16 to August 13, but it isnot yet decided 
whether there shall be any formal opening. That the Exhibition 
will be really international is indicated by the fact that there 
will be contributors from France, Germany, Austria, Italy, 
Belgium, Holland, Norway, and the United States. Much still 
remains to be done, bnt there is every prospect of the Exhibition 
being accredit to England. The secretary is Mr. Mark Judge, 
of the Parkes Musenm of Hygiene, University College, Gower 
Street. From him particulars may be obtained. 


In the Proceedings of the Natural History Society of Glasgow 
Mr. J. A. Harvie Brown continues his reports on Scottish Orni- 
thology. In the second part of the fourth volume we have the 
result of his observations, extendia: from October 1, 1879, to 
September 30, 1880. The utility of Mr. Harvie Brown's obser- 
vation consists in a comparison of the occurrence of migratory 
birds in Scotland with the meteoric conditions of the season, and 
it seems perfectly certain that the increase or decrease in the 
numher of our summer visitants depends greatly upon the strength 
and duration of favourable or adverse winds prevailing at the 
time they visit onr shores, We are pleased to hear Mr. Cordeaux 
is also compiling records of birds noticed in the [lumber district, 
and it would be interesting to naturalists if similar observations 
could be regularly made in different parts of Great Britain. 


AN exhibition of microscopes and other scientific apparatus 
was held in January in place of one of the ordinary weekly 
entertainments at the Albert Institute, Windsor, This was so 
successful that another was held in April, and the Windsor and 
Eton Scientific Society formally constituted. The general meet- 
ings will take place monthly. 


WiIrH respect to Burnham Beeches, we are told on good 
authority that the Corporation of London (who recently purchased 
the estate) have forbidden the picking of flowers on account of 
its disturbing the game! Among other things this prevents the 
sclence-masters at Eton going there on a half holiday with their 
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botanical boys or the members of the Schoo] Natural History 
Society. 


In consequence of Mr. Bidwell’s severe indisposition, he has 
been unable to prepare his paper on ‘‘ Telegraphic Photo- 
graphy,” announced to be read before the Applied Chemistry 
and Physic Section of the Society of Arts to-day, and the reading 
has, therefore, been unavoidably postponed. 


Two strong shocks of earthquake occurred at Chio on the 
night of May 20, bringing down several of the houses that 
remained standing after the late catastrophe. 


AgouT a year ago the Boston Society of Natural History 
celchrated its semi-centennial by a jubilee meeting, and decided 
to commemorate the event by publishing a memorial volume 
consisting of memoirs from those among its present associates, 
eminent in various departments, whose circumstances enahled 
them to contribute. The New York ation now announces the 
publication of the volume, a magnificent qto of 600 pages, with 
50 plates. 


AT a meeting of the Sanitary Institute of Great Britain, held 
on May 18, Dr. b. W. Richardson, F..S., in the chair, the 
discussion was continued upon the address given by the chairman, 
entitled ‘¢ Snggestions for the Management of Cases of Small- 
Pox and Infections Diseases in the Metropolis and Large Towns.” 
Mr. Pearson Hill gave a number of facts relating to the Hamp- 
stead Small-Pox Hospital, and a letter was read from Dr. Tripe 
giving statistics relating to the hospital at Hackney. Dr, W.H. 
Corfield, Dr. Willoughhy, Mr. Hempson Denham, and Mr. 
Bridgwater also took part in the discussion. 


A TRAPPER who recently arrived with musk-rat skins at 


Kingston, Ontario, delared, according to the Colonies, that the | 


animal is becoming rapidly extinct. 


THE telephone is being introduced by the New Zealand 
Government into places where the telegraph des not exist. 
Between Collingwood and Motucka, a distance of fifty miles, a 
line has heen opened, and is said to work admirahly, 


THE work of the International Electrical Exhibition Com. 
mission is progressing, spaces having heen allotted to the 
several countries on the ground-floor of the central transept, 
Meanwhile the general arrangement of the first floor has been 
decided upon, A saloon has been reserved for the Brush light 
aud machines, and another for the Sawyer incandescent light. 
Mr, Edison will have a special saloon for his inventions, 
M. Maisme’s incandescent light will be employed in lighting a 
saloon, The Jamin, Jablockhoff, Werdermann, and some others 
will each have its saloon. One of these is to be lighted by 
Tommassi voltaic elements. 


Ir is announced from Nanaimo that further important dis. 
coyveries of coal have heen made in Vancouver Island. 


It is believed in New Zealand that petroleum exists in large 


quantities in the North Island, and two companies are now | 


engaged in sinking for it. 

THE additions to the Zoological Society’s Gardens during the 
past week include an African Cheetah (Av/is jubata), a Secretary 
Vulture (Serpentarius reptilivorus) from Africa, presented by 
Mr. James S. Jameson; a Plantain Squirrel (Seéusus plantan/) 
from Java, a Chipping Squirrel (Zamzas striatus) from North 
America, presented by Mr. W. Bassano; a Ceylone-e Hawk- 
Eagle (Spizaetus ceylonensis) from Ceylon, presented by Mr. G. 
Lyon Bennett; a Loggerhead Turtle (Zhalassochelys caouana) 
from the Atlantic Ocean, presented by the Earl Brownlow ; 
three Bull Frogs (Rawa mugiens), a Noisy Frog (Rana clamata) 
from Nova Scotia, presented by Mr. Hugo Miiller; two Green 
Lizards (Lacerta wiridis), European, received in exchange; a 
Crested Guinea Fow] (Mimzida cristata), a Long-nosed Crocodile 


(Crocodilus cataphractus) from West Africa, on approval ; six 
Speckled Terrapins (Clemmys guttata), two Painted Terrapins 
(Clemmys picia) from North America, purchased ; an Eland 
(Oreas canna), an Axis Deer (Cervus axis), born in the Gardens ; 


three Spotted-billed Ducks (Anas fecilorhyncha), bred in the 
Gardens, 


GEOGRAPHICAL NOTES 


THE auniversary meeting of the Geographical Society was 
held on Monday last, Lord Aberdare, the President, occupying 
the chair, Mr, Markham read the report of the Council for 
the past year, which showed that, though the number of Fel- 
lows had not materially increased, the Society was in a satisfac- 
tory and prosperous condition, its assets being valued at close 
upou 40,000/,, exclusive of the map collection and library, 
After a reference to publications it was stated that an observa- 
tory which had heen built and fitted up at the Society’s house 
had been in constant use by students and others who wished to 
practise observing or to get their instruments adjusted. The 
large map of Eastern Equatorial Africa by Mr. Ravenstein was 
said to he approaching completion, but the rate of progress is 
seemingly slow, as only three ont of twenty-four sheets are 
reported to he printed off. Catalogues of the library and map- 
collection are in various stages of preparation. The presenta- 
tion of medals afterwards took place, when Capt. de Fonseca 
Vaz, naval attaché of the Portuguese Legation, received the 
Founder’s for Major Serpa Pinto, acknowledging the honour in 
a very happy speech, in which allusion was made to his own 
geographical work on the Zambesi. Mr, C. R. Markham re- 
ceived the Patron’s medal on behalf of Mr, Leigh Smith, who 
is at Peterhead, preparing for another voyage to Franz-Josef Land. 
The Schools’ prize medals were afterwards distributed among the 
boys from the City of London School and Dulwich and London 
International Colleges, whose names we gave in a recent issue, 
Mr. Francis Galton announced some changes in future examin- 
ations, adding that Australia has been chosen as the special 
subject for 1881-2, The ballot having been taken for the new 
Council, Lord Aberdare was re-elected President, and Mr. R. 
H. Major was elected a Vice-President in the place of the 
Hydrographer of the Admiralty, and Mr, D, W. Freshfield 
and Lord Reay respectively Secretary and Foreign Secretary in 
the places of Mr. Major and Lord Arthur Russell. Among the 
new members of Council are Col. Grant, Gen, Pitt-Rivers, and 
Col. Yule. Lord Aberdare lastly read a short address, in which 
he gave an interesting retrospect of the geographical work of 
the past year, The usual dinner was held in the evening, when 
the principal speakers, besides Lord Aberdare, were Count 
Miinster, Lord Houghton, and the American Minister. 


THE French, like the Italians, intend to explore the depths 
of the Mediterranean this summer; the Minister of Marine has 
decided to place the 7yavai/eur at the disposal of a commission 
charged with the work of deep-sea exploration. The vessel will 
set out for the Mediterranean about the end of June. 


THE following explorations will be made during this summer 
hy the Rus-ian Mineralogical Society:—In the province of 
Kostroma, for the completion of a geologicacal map of the 
province, hy M. Nikitin; the exploration of the Tertiary and 
Chalk formations in the province of Bessarabia, by Trof. 
Sintzoff ; in the Polish province of Lublin, in continuation of 
the researches of the late Prof. Barhot-de-Marny ; the examina- 
tion of the relations between the old and the new Caspian forma- 
tions in the province of Astrakhan, in the Bistchi and Djaksy- 


| Sassyk Mountains. 


THE Zeitschrift of the Berlin Geographical Society, No. 92, 
contains the conclusion of Herr Niederlein’s paper ‘‘On the 
Scientific Results of an Argentine Expedition to the Rio Negro” ; 
‘““Travels and Topographical Surveys in the N rth Chinese 
Province of Chi-li,” by Dr. v. Mollendorff, with two maps ; 
an interesting extract from a Hawaiian manuscript, by Dr. Ad. 
Bastian, and varieties from Australia, hy Herr H. Greffrath, 
In the Ferhandlungen of the same Society are papers: ‘On 
the Maories of New Zealand,” by Dr. Beheim-Schwarzbach ; 
‘©On Ice caves and Abnormal Ice-formations,” by Prof. 
Schwalbe; and ‘*On the South Carpathians,” by Dr. Paul 
Lehmann. 

AT a recent meeting of the Bengal Asiatic Society, Mr. 
F. A. de Roepstorff read some interesting notes on the in- 
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habitants of the Nicobar Islands, a subject to which he has paid 
much attention, As the result of his visit and investigations 
last year he concludes that there is an element of Papuan origin 
among the people of the interior, and that this is stronyly 
mixed with another not curly-haired race. It is true, then, as 
has been suggested, that there is a curly-haired race in the 
interior of Great Nicobar, but whether the Andaman Nezrito 
and this tribe are related is very doubtful. 
hopes that future researches may enable him to settle the 
matter. 


Ir is asserted in Alviers that a letter from Itarem, Chief of 
the Tloggar Tuaregs, has been intercepted, taking credit to 
himself for the massacre of Col. Flatters’ expedition. This is 
the man who sent two of his relatives to Col. Flatters as a sign 
of goodwill, with which that officer professed himself so well 
satisfied. 


The Zimes correspondent states that it is announced by Dr. 
Nachtigal that the first diet of German geographers will be held 
at Berlin on June 7 and 8. 


ON DISCONTINUOUS PHOSPHORESCENT 
SEEGIAA tN HIGH VACUA * 

‘ey a paper which I had the honour of presenting to the Royal 
Society in March, 1879,? I drew attention to the fact that 

many substances when in high vacua and submitted to the 

molecular discharge by means of an induction coil, emitted 

phosphorescent light ; and I especially mentioned the phosphor- 

escent sulphides, the diamond, the ruby, and various other forms 

of alumina, crystalline aud amorphous. ; 

Pure alumina chemically prepared has very strong phosphor 
escence. Sulphate of alumina is dissolved in water, and to it is 
added an excess of solution of ammonia, The precipitated 
hydrate of alumina is filtered, washed, ignited, and tested in the 
molecular stream. It phosphoresces of the same crimson colour, 
and gives the same spectrum as the ruby. 

Alumina in the form of ruby glows with a full rich red colour, 
and when examined in the spectroscope the emitted light is seen 
to bediscontinuons. ‘There is a faint continuous spectrum ending 
in the red somewhere near the line B; then a black space, aud 
next an intensely brilliant and sharp red line, to which nearly the 
whole of the intensity of the coloured glow is due. The wave- 
length of this red line, which appears characteristic of this form 
of alumina is, as near as I can measuie, A 689°5 m.m.m. This 
line coincides with the one described by E. Becquerel as being 
the most brilliant of the lines in the spectrum of the light of 
alumina in its various forms, when glowing in the phosphoro- 
scope, 

This coincidence is of considerable interest, as it shows a 
relation between the action of molecular impact and of sunlight 
in producing luminosity. The phosphorescence induced in a 
crystal of rmby by the molecular discharge is not superficial, but 
the light comes from the interior of the crystal, and is profoundly 
modified according as its direction of vibration corresponds or 
makes an angle with the axis of the crystal, being quenched in 
certain directions by a Nicol prism. 

Sunlight falling on the ruby crystal produces the same optical 
phenomena, The light is internally emitted, and on analysis by 
a prism is seen to consist essentially of the one brilliant crimson 
line, A 689°5. This fact may account for the extraordinary 
brilliancy of the ruby, which makes itso highly prized as a gem. 
The sun not merely renders the red-coloured stoue visible, as it 
would a piece of coral, but it excites the crystal to phosphor- 
escence, and causes it to glow with a luminous internal light, the 
energy of which is not diffused over a broad portion of the 
spectrum, but is chiefly concentrated into one wave-lenzth. 

The crimson glow of alumina remains visible some time after 
the current ceases to pass. When the residual glow has ceased, 
it can be revived by heating slightly with a spirit-lamp. 

After long experimenting with chemically pure alumina pre- 
cipitated from the sulphate as above described, a curious pheno- 
menon takes place. When sealed upin the vacuum two years 
ago it was snow white ; but after being frequently submitted to 
the molecular discharge for the purpose of exhibiting its brilliant 
phosphorescence, it gradually assumes a pink tinge, and on 
examination in sunlight a trace of the alumina line can he 

* Paper read before the Royal Society, May 19, by William Crookes, 


F.R.S. 
2? Phil. Trans. Part 2, 1879, P. 660. 
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detected. The repeated molecular excitation is slowly causing 
the amorphous powder to assume a crystalline form. 

Under some circumstances alumina glows with a green colonr. 
Ammonia in large excess was added to a dilute solution of alum. 
The strong ammonlacal solution filtered from the precipitated 
alumina was now boiled. The alumina which the excess of 
ammonia had dissolved was thereby precipitated. This was 
filtered cff, ignited, and tested in the molecular discharge. It 
gave no red light whatever, but phosphoresced of a pale green, 
and on examination with a prism the light showed no lines, but 
ouly a concentration of light in the green. 

Two earthen crucibles were tightly packed, the one with 
sulphate of alumina, the other with acetate of alumina. ‘They 
were then expo ed, side by side, to the most intense heat of a 
wind furnace—a leat little short of the melting-point of 
platinnm.! The resulting aluminas were then tested in the 
molecular stream, 

The alumina from the sulphate gave the crimson glow and 
spectrum line. 

The alumina from the acetate gave no red glow or line, but a 
pale green phosphorescence. 

In my examination of rubies, many pounds of which have 
passed through my apparatus, I have been fortunate enough to 
meet with one solitary crystal, not to the eye different from 
others, which emits a gzcen light when tested in the molecular 
stream. All others act as I may call normally. The spectrum 
of this green-glowing crystal shows, however, a trace of the red 
line, and on keeping the discharge acting on it for a few minntes 
the green phosphorescence grows fainter and a red tinge is 
developed, the spectrum line in the red becoming more distinct. 

Besides the ruby, other native forms of crystallived alumina 
phosphoresce, ‘Thus corundum glows with a pink coloar. The 
sapphire appears to be made up of the red-glow and the green- 
glow alumina. Some fine crystals of sapphire shine with alter- 
nate bands of red and green, arranged in layers perpendicular to 
the axis. Unfortunately it is impossible to prepare a tube for 
exhibition containing this variety of sapphire, as it is constantly 
evolving gas from the numerous fissures and cavities which 
abound in this mineral. 

The red glow of alumina is chicfly characteristic of this earth 
ina free state. Few of its compounds, except Spinel (aluminate 
of magnesium), either natural or artificial, show it in any marked 
degree. All the artificially crystallised aluminas give a strong 
red glow and spectrum line. An artificially crystallised alumn- 
nium and barium fluoride phosphoresces with a blue colour, but 
shows the red alumina line in the spectrum. Spinel glows red, 
and gives the red line almost as strong as the ruby. 

The mineral Spodumene (an aluminium and Ithium silicate) 
phosphoresces very brilliantly with a rich golden yellow colour, 
but shows no spectrum line, only a strong concentration of light 
in the orange and yellow. A phosphore-cing crystal of Spodu- 
mene has ail the internal light cut off with a Nicol prism, when 
the long axes of the Nicol and the crystal are parallel. 

It hecame of interest to see if the other earths would show 
phosphorescent properties similar to those of alunina, and espe- 
cially if any of them would give a discontinuous spectrum ; 
considerable interest attaching t» a solid body whose molecules 
vibrate in a few directions only, giving rise to spectrum lines or 
bands on a dark background. 

Glucina, prepared with great care, is found to phosphoresce 
with a bright blue colour, but no lines can be detected in the 
spectrum, only a concentration of light in the blue. 

The rare mineral phenakite (aluminate of glucinum), some- 
times u-ed as a gem, phosphoresces blue like pure glucina, no 
trace of the alumina line being found in its spectrum. This, 
mineral shows a residual glow atter the current is turned off. 

Thorina has very little, if any phosphorescence. ‘This earth 
is however remarkable for its very strong attraction for thie 
residual gas in the vacuum tube. On putting thorina ina tube 
furnished with well-insulated poles whose ends are about a 
millimetre apart in the centre, and heating strongly during 
exhaustion, the earth on cooling absorbs the residual gas with 
such avidity that the tube becomes non-conducting, the spark 
preferring to pass several inches in air rather than strike across 
the space of a millimetre separating the two poles, ; It is 
probable that this strong attraction for gas is connected with the 
great density of the earth thorina (sp. gr. = 9°4). ; 

Zirconia gives a yery brilliant phosphorescence, approaching 


1 This operation was kindly performed for me by Messrs. Johnson and 
Matthey. 
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in intensity that of sulphide of calcium, The colour is pale 
bluish green, becoming whiter as the intensity of the discharge 
increases: no Jines are seen in its spectrum, 

Lanthaua precipitated as hydrate and ignited shows no phos- 
phorescence. After it has been heated for some time before the 
blowpipe it phosphoresces of a rich brown, 

Didymia, from the ignition of the hydrate, has scarcely any 
phosphorescence ; what little there is appears to give a con- 
tinuous spectrum with a broad black band in the yellow-green. 
On examining the light reflected from this earth when illu- 
minated by day or artificial light, the same black band is seen, 
and with a narrow slit and sunlight the band is resolved into a 
series of fine lines, occupying the position of the broadest group 
of absorption lines in the transmission spectrum of didymium 
salts. 

Yttria shows a dull greenish light, giving a contianous 
spectrum. 

Erbia phosphoresces with a yellowish colour, and gives a 
continuous spectrum, with the two sharp black bands so cha- 
racteristic of this earth cutting through the green at A 520 and 
523. These lines are easily seen in the light reflected from erbia 
when illuminated by daylight. It is well known that solid erbia 
heated in a flame glows with a green light, and gives a spectrum 
which chiefly consists of two bright green lincs in the same 
place as the dark lines seen by reflected light. 

A cnricus phenomenon is presented by erbia when the spark 
passes over it at a high exhaustion. The particles of earth which 
have accidentally covered the poles are shot off with great 
velocity, forming brightly luminous lines, and, striking on the 
sides of the tube, rebound, remaining red hot for an appreciable 
time after they have lost their velocity, They form a very good 
visible illustration of radiant matter. 

Titanic avid phosphoresces dark brown, with gold spots in 
places, 

Stannic acid gives no phosphorescence. 

Chromic, ferric, and ceric oxides do not appreciably phos- 
phoresce. 

Magnesia phosphoresces with a pink opalescent colour, and 
shows no spectrum lines. 

Baryta (anhydrous) scarcely phosphoresces at all, Hydrated 
baryta, on the contrary, shines with a bright orange-yellow light, 
but shows no discontinuity of spectrum ; only a concentration in 
the yellow-orange. 

Strontia (hydrated) phosphoresces with a beautiful deep blue 
colour, and when examined in the spectroscope the emitted 
light shows a greatly increased intensity at the blue and violet 
end, without any lines or bands, 

Lime phosphoresces of a bright orange-yellow colour, changing 
to opal blue in patches where the molecular discharge raises the 
temperature. In the foeus of a concave pole the lime becomes 
red- and white-hot, giving out much light. This earth com- 
mences to phosphoresce more than § millims, below the vacuum, 
and continues to grow brighter as long as the electricity is able 
to pass through the tube. On stopping the discharge there is a 
peed residual glow. No lines are seen in the spectrum of the 

ight, 

Calcium caibonate (calcite) shows a strong phosphorescence, 
which begins to appear at a comparatively low exhaustion 
(5m.im,), The interior of the crystal shines of a bright straw 
colour, and the ordinary and extraordinary rays are luminous 
with oppositely polarised light, Calcite shows the residual 
glow longer than any substance I have as yet experimented with, 
After the current has been turned off, the crystals shine in the 
dark with a yellow light for more than a minute. 

Calcium phosphate geuerally gives an orange-yellow phos- 
phorescence and a continuous spectrum, Sometimes, however, 
a yellow-green band is seeu superposed on the spectrum, 

Potash phosphoresces faintly of a bluecolour, The spectrum 


shows a concentration at the blue end, but the light is too faint | q 
' fering action of a large quantity of one body ou the chemical 


to enable lines, if any, to be detected, 

Soda phosphoresces faintly yellow, and gives the yellow line 
in the spectrum. 

Lithium carbonate gives a faint red phosphorescence, Exa- 
mined in the spectroscope, the red, orange, and blue lithium 
lines are seen. 

T have already said that thediamond phosphoresces with great 
brilliancy, In this respect perfectly clear and colourless stones 

of the first water” are not the most striking, and they gene- 
rally glow of a blue colour. Diamonds which in sunlight have 
a slight fluorescence, disappearing when yellow glass is inter- 


NATURE 


| 


[ AZay 26, 1881 


posed, generally phosphoresce stronger than others, and the 
emitted light is of a pale yellowish green colour, 

Most diamonds which emit a very strong yellowish light in the 
molecular discharge give a continuous spectrum, having bright 
lines across it in the green and blue. A faint green line is seen 
at about A 537; at A513 a bright greenish blue line is seen, and 
a bright blue line at A 503, a darkish space separating the last 
two lines, 

Diamonds which phosphoresce red generally show the yellow 
sodium line superposed on a coutinuons spectrum, 

There is great difference in the degree of exhaustion at which 
various substances begin to phosphoresce. Some refuse to glow 
until the exhaustion is so great that the yacuum is nearly non- 
conducting, whilst others commence to become luminous when 
the gauge is 5 or 10 millimetres below the barometric level. 
The majority of bodies, however, do not phosphoresce till they 
are well within the negative dark space. 

During the analysis of some minerals containing the rarer 


| earths experimented on, certain anomalies have been met with, 


which seem to indicate the possible presence of other unknown 
elements awaiting detection. On several occasions an earthy 
precipitate has come down where, chemically speaking, no such 
body was expected; or, by fractional precipitation and solution 
from a supposed simple earth something has separated which in 
its chemical characters was not quite identical with the larger 
pertion ; or, the chemical characteristics of an earth have agreed 
fairly well with those assigned to it in books, but it deviated in 
some physical peculiarity. It has been my practice to submit 
all these anomalous bodies to molecular bombardment, and I 
havewhad the satisfaction of discovering a class of earthy bodies 
which, whilst they phosphoresce strongly, also give spectra of 
remarkable beauty. 

The spectrum seen most frequently is given by a pale yellow- 
ish coloured earth, It consists of a red, orange, citron, and 
green band, nearly equidistant, the citron being broader than 
the others and very bright. Then comes a faint blue, and lastly 
two very strong blue violet bands, These bands, when seen at 
their best, are on a perfectly black background; but the parent 
earth gives a continuous spectrum, and it is only occasionally, 
and as it were by accident, that I have so entirely separated it 


| from the anomalous earth as to see the bands in their full purity. 


Another earthy body gives a spectrum similar to that just 


_ described, but wanting the red, and having a double orange and 


double citron tand. A third gives a similar spectrum, but with 
a yellow line interposed between the double orange and the 
double citron, and having two narrow green lines. 

At present I do not wish to say more than that I have strong 
indications that one, or perhaps several, new elements are here 
giving signs of their existence. The quantities ] have to work 
upon are very small, and when each step in the chemical opera- 
tion has to be checked by an appeal to the vacuum-tube and 
to the incuction-coil the progress is tediously slow, In the 
thallium research it only occupied a few minntes to take a portion 
of a precipitate on a platinum loop, introduce it into a_spirit- 
flame, and look in the spectro:cope for the green line. In that 


_ way the chemical behaviour of the new element with reagents 


could be ascertained with rapidity, and a scheme could be 
promptly devised for its separation from accompanying impuri- 
ties, Here however the case is different : to perform a spectrum 
test, the body under examination must be put in a tube and 
exhausted toa very high point before the spectroscope can be 
brought to bear on it. Instead of two minutes, half a day is 
occupied in each operation, and the tentative gropings in the 
dark, unavoidable in such researches, must be extended over a 
long period of time. 

The chemist must also be on his guard against certain pitfalls 
which catch the unwary. I allude to the profound modification 
which the presence of fluorine, phosphors, boron, &c., causes 
in the chemical reactions of many elements, and to the inter- 


prorerties of another which may be present in small quantities. 
The fact of giving a discontinuous phosphorescent spectrum 1s 
in itself quite incufficient to 7establish the existence of a new 
body. At present it can only ke employed as a useful test to 
supplement chemical research. When, however, I find that the 
same spectrum-forming earthy hody can always be obtained by 
submitting the mineral to a certain chemical treatment; when 
the chemical actions which have separated this anomalous earth 
are such that only a limited number of elements can possibly be 
present ; when I find it impossible to produce a substance giving 
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a similar discontinuous spectrum by mixing together any or all of 
the bodies which alone could survive the afore->aid chemical 
treatment ;—when all these facts are taken into consideration, 
and when due weight is given to the very characteristic spectrum 
reaction, I cannot help concluding that the most probable 
explanation is that these anomalies are caused by the presence of 
an unknown body whose chemical reactions are not sufficiently 


Nae f: 


marked to have enabled chemists to differentiate it from associated ' 


elements. 


THE DISTANCES OF THE STARS 


4 VERY one who is acquainted with the rndiments of astronomy 
knows that the suu with its attendant planets is merely an 
island group in the vast realms of space, : 
An island the size of this room in the middle of the Atlantic 
would hardly be more remotely apart from the surrounding 
shores than is our solar system from the bodies which surround 
it in space. To determine the distance from this solar system 
to the stars which surround itis the problem for our consideration 
to-night. 
Recent Researches on 61 Cygni.—it is now almost exactly forty 
years (February 12, 1841) since the gold medal of the Royal 
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Astronomical Society was awarded to Bessel for his discovery of 
the annual parallax of 61 Cygni. On that occasion Sir John 
Herschel delivered an address, in which he glanced at the labours 
of Struve and of Henderson as well as those of Bessel. The 
discovery of the distances of the stars was alluded to as ‘‘ the 
greatest and most glorious triumph which practical astronomy 
has ever witnessed.” From this date the history of our accurate 
know ledge of the subject may be said to commence. Each suc- 
ceeding race of astronomers takes occasion to investigate the 
parallax of 61 Cygni anew, with the view of confirming or of 
correcting the results arrived at by Bessel. 

[The parallactic ellipse which the stars appear to describe, 
having heen briefly explained, the method of deducing the 
distances of the stars was pointed ont. ] 

The attention of Bessel was directed to 61 Cygni by its proper 
motion of five seconds perannum, When Bessel undertook his 
labours in 1838 the pair of stars forming the double were in the 
position indicated on Fig.1. When O. Strnve attacked the 
problem in 1853 the pair of stars forming 61 Cyyni had moved 
considerably. Finally, when the star was observed at Dunsink 
in 1878, it had made another advance in the same direction as 
hefore, In forty years this object had moved over an arc of the 
heavens upwards of three minutes in Ienzth, 
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Fic. 1.—61 Cygni and parallax c »mpariscn stars. 


The diagram contains four other stars besides the three posi- 
tions of 61 Cygni, These are but small telesc>pic objects, they 


do not participate in the large proper motion of 61 Cygni, and | 


they are undoubtedly much more remote from us. Bessel 
chose as the comparison stars the two objects marked with his 
name. He measured the distance from the central point of 
61 Cygni to each of the two comparison stars, From a series 
of such measures he discovered the parallactic ellipse of 61 Cygni. 
He was led to the same ellipse hy each of the two comparison 
stars, 


Fifteen years later (1853) Struve undertook a new determina: | 


tion, He chose a comparison star different from either of those 
Bessel had used. Struve’s method of observing was also quite 
different from Bessel’s, 


Struve made a series of measures of | 


| 
i 


| 
| 


the distance and position of the comparison star from 61 (B) | 


Cygni, 
ellipse. 
There was, however, an important difference between their 


* Lecture at the Royal Institution of Great Britain, on Friday, 
11, by Prof. Robert S. Ball, LL.D., F.R.S., Astronomer Royal of 


Struve also succeeded in measuring the parallactic 


February 
Treland. 


| components of 61 Cygni. 


results. The distance, according to Bessel, was half as much 
again as Strnve found. Jessel said the distance was sixty 
billions of miles ; Struve said it could not be more than forty 
billions, 

The di-crepancy may he due to the comparison stars. If 


| Bessel’s compari-on stars were only about three times as far as 


61 Cyzni, while Struve’s star was about eight or ten times as 
far, the difference between Struve’s results and Bessel’s would 
be accounted for. 

To settle the question, observation: were subsequently made 
by Auwers and others; the latest of these investigations is one 
which has recently heen completed at Dunsink Observatory. 

Dr. Briinnow proposed and indeed commenced a series of 
mea-ures of the difference in declination between 61 Cygni and 
a fourth comparison star, These observations were made with 
the south equatorial at Dunsink. The carrying out of this work 
devolved on the lecturer, as Dr. Briunow’s successor, Two 
series of observations have been made, one with each of the 
The results agree very nearly with 
those of Struve. 


92 


On a review of the whole question there seems no doubt that 
the annual parallax of 61 Cygui is nearer to the half second 
found by Struve, than to the third of a second found by Bessel. 

To exbibit the nature of the evidence which is available for 
the solution of such a problem, a diagram showing the second 
series of observations has been prepared (Fig. 2), The ab. 
scissee are the dates of the second series of observations made 
at Dunsink. The ordinates indicate the observed effect of 
parallax on the difference of declinations between 61 (B) Cyyni 
and the comparison star. Each dot represents the result of the 
observations made on the corresponding night. The curve 
indicates where the observations should have been with a paral- 
lax of 0'47, the effect of the parallax in declination being 
only o”*4o, The discordances are not so great as might per- 
haps Le at first thought. The distance from the top of the 
curve to the horizontal line represents an angle of four-tenths of 
a second. ‘This is about the apparent diameter of a pennypiece 
at the distance of ten miles. The discordance between the 
observations and the curve is in no case much more than half so 
great. It therefore appears that the greatest error we have 
made in these observations amounts to but two or three tenths 
of asecond, This is equivalent to the error of pointing the 
telescope to the top edge of a penny-piece instead of to the 


bottom edge when tke penny-piece was fifteen or twenty | 


miles off. 
The entire quantity to be measured is so small 
that the errors, minute as they are, bear a larg= 
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among the sun’s neighbours, and consequently many of the 
principal red stars were included in our list. No conspicuous 
parallax has however been detected in any of the red stars up to 
the present. Many of the principal double stars are also included 
in the list. Other stars have been added on very varions grounds ; 
among them may be mentioned the Nova, which some time ago 
burst out in the constellation Cygnus, and dwindled down again 
toa minute point. The earth’s orbit however does not appear 
any larger wben seen from Noya Cygni than from any of the 
other stars on our list, 

Groombridge 1618.—We have however found one star which 
seems to have some claim to attention as one of the sun’s neigh- 
bours. The star in question is Groombridge 1618. It lies in 
the constellation Leo, and is 6°$ magnitude. Groombridge 1618 
has a proper motion of 1”°4 annually. From a series of measure- 
ments of its distance made on fifty-five nights from a suitable 
comparison star the parallax of Groombridge 1618 appeared to 
be about one-third of a second, As this seemed to be a result 
of considerable interest, measures were renewed for a second 
series of forty nights. The result of the second series con- 
firms the first. Measurements of the position angle were 
also made at the same time. Some difficulties not yet fully 
explained have arisen, but on the whole the measurements 
of the position angle seem to confirm the supposition that 
the parallax of Groombridge 1618 is about one-third of a 


proportion to the parallax. In this lies the 
weakness of such work. By sufficiently increasing 
the number of the observations, and by discussing 
them with the aid of the method of least squares, 
considerable confidence may be attached to the 
results. 

Groombridge 1830.—This star bas been the 
subject of much parallax work. It has a tele- 
scopic proper motion of seven seconds annually, 
Mr. Huggins or Mr. Christie could perhaps 
ascertain by the spectroscope what its motion 
may be in the line of sight. From the theory of 
probabilities the total proper mution may not 
improbably be nine seconds. We shall however 
take it at seven seconds, The parallax bas been 
determined by Struve and by Briinnow. It is 
very small, being one-tenth of a second. The 
actual velocity of 1830 Groombridge must there- | 
fore be at least 70 radii of the earth’s orbit per 
annum, or 200 miles per second, 

Newcomb has employed this result to throw 
light on the question as to whetber all our stars 
form one system. If an isolated hody in our 
system is to remain there for ever, the theory 
of gravitation imposes the imperative condition 
that the velocity of the body must not exceed a 
certain amount, Assuming that the stars are 
100,000,000 in number, and that each star is 
five times as large as the sun, assuming also 
that they are spread out in a layer of such 
dimensions that a ray of light takes 30,000 years to pass it, 
Newcoinb shows that the critical velocity is twenty-five miles 
per second. 

As this is only the eighth part of the velocity of Groombridge 
1830, we are thus led to the dilemma that either the masses of 
the bodies in our system must be much greater than we have 
supposed, or Groombridge 1830 is a runaway star, which can 
never be controlled and brought hack. 

Search for Stars with Parallax,—The lecturer has bcen en- 
gaged for some years at Dunsink Observatory in a systematic 
search for stars which have an appreciable parallax. Up to the 
present about three hundred stars have been examined. In the 
majority of cases each of these stars has been observed only 
twice. The dates of the observations have been chosen so as to 
render the effects of parallax as manifest as possible. It is not 
of course expected that a small parallax of a few tenths of a 
second could be detected by this means. The errors of 
the observations would mask any parallax of this kind, It 
seems however certain that no parallax could have escaped 
detection if it equalled that of @ Centauri, z.2 one second 
of arc. 

The stars examined have been chosen on various grounds. It 
had }ren supprsed that some of the red stars were possibly 


Fic. 2.—Parallax in declination of 61 (B) Cygni. Abscissz indicate dates ; ordinates 


indicate parallax; dots indicate observations. 


second, The orbit of the earth viewed from Groombridge 
1618 is about the same size as a pennypiece at the distance of 
seven miles, 

Secular Proper Motions.— Geologists have made us acquainted 
with the enormous intervals of time which have elapsed 
since the earth first hecame the abode of living animals. Re- 
garding a period of 50,000,000 of years as comparable with 
geologic time, some considerations were adduced as to the 
effect of proper motions during such an interval, It was 
pointed out that in all probability none of the stars now 
visible to the unaided eye can have then heen visible from the 
earth, 

The Nature of Sface.—The possible connection of parallax 
work witb the problems of the nature of space was then alluded 
to. It was shown that if space be hyperbolic the observed 
parallax is smaller than the true parallax, while the converse 
must be the case if space be elliptic. The largest triangle acces- 
sible to our measurements has for base a diameter of the earth’s 
orbit, and for vertex astar. If the defect of the sum of the three 
angles of such a triangle from two right angles be in any case a 
measurable quantity, it would seem that it can only be elicited 
by observations of the same kind as those which are made use of 
in parallax investigations, 
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THE SECULAR INEQUALITIES IN TERRES- 
TRIAL CLIMATES DEPENDING ON THE 
PERIHELION LONGITUDE AND ECCEN- 
DRICIT AS OPMEHE EARTHS ORBIT 

A PAPER on this subject, by the Rev. Dr. Haughton of 

Trinity College, Dublin, was read before the Royal Society 
on February 24 last. Dr. Haughton shows that the two in- 
equalities in question depend upon terrestrial radiation only, and 
in no way upon sun heat. 

Having noticed that the hottest and coldest time of day fol/uws 
noon and midnight by an interval often considerable; and in like 
manner that the hottest and coldest days in the year fo//ow mid- 
summer and midwinter! by an interval often of many days; Dr. 
Haughton saw in these facts a close analogy with the diurnal 
tides, which follow the sun or moon’s meridian passage by an 
interval of some hours. 

Dr. Haughton was thus led to solve the differential equation 
on which the problem depends, by assuming an expression similar 


to those so well known and so Jong employed inthe mathematical | 


discussion of the tides of the ocean. 

The resnit fully justified the assumption of expressions similar 
to diurnal tidal expressions, for when the differential equation is 
integrated for a day and summed for a year, all the periodic 
terms disappear, and nothing is left but terms depending on the 
perihelion longitude and eccentricity, which represent the exact 
mathematical expression of the two inequalities first noticed by 
Adhémar and Croll. 

The final result takes the form— 

Mean annual temperature 


= &((0, + a) + (a, cosa + 8, sin ae) . . (#8) 


where 
&, = Constant, 
©,, = Mean annnal temperature of place, 
a, = ‘‘ Control’ * temperature of atmosphere at place. 
a, and 8, are defined by the following equations :— 


2Va,° + 8,2 — Range of annual temperature. 


B ftaneent of the are which represent, the 
1 =! retardation of the maxinum and minimum 

cy temperature. 

@ = Longitude of earth’s perihelion. 

e = Eccentricity of earth’s orbit. 


Using Ferrel’s temperature tables, Dr. Ilanghton finds the 
following maximum secular ranges of mean annual ten:perature :— 


Maximum Secular Range 


Latitude, Northern hemisphere. Southern hemisphere. 

o a oO 

° or1ss F. o'185 F. 
ue 0°375 55 O°535 5 
20 5 P00! ,; O°S75 5, 
30 a 2°065 5, HATO 5 
40 Sar 50! 5 "985 ,, 
50 3°685 ” 0°710 5, 
60 4610 oT) O'540 3, 
7° 4°985 9 a 

So 4°925 55 Spe ae _ 


This table shows that the average maximum effect of the astro 
nomical causes involved in perihelion Iongitude and eccentricity 
never can exceed 5° F. in the northern hemisphere, and barely 
exceeds 4° F. in the southern. At particular localities, where 
there is a great range of annnal temperature, the effect may be 
somewhat greater. For example, at North Grinnel Land the 
range becomes 6°°5 F. It will be seen how little benefit this 
would confer upon that locality, when it is remembered that the 
present mean annua] temperature of North Grinnell Land is 
2°42 F. éelow zero, and that by the secular range it could be 
raised to o°*21 F. aéove zero, or depressed to 67-29 Jelozw zero. 

At Diseovery Harbour Tertiary plant beds were fonnd hy the 
Arctic explorers, which indicate a Feely temperature greater than 
63°°7 F, ; the present July temperature of Discovery Harhour is 
37°'2 F. above zero, or ony five degrees above the freezing point 
of water. How is this remarkable change in chmate to be 
accounted for? Geologists cannot much longer evade answering 
such questions as these. 

* In the British Islands January rs is reckoned the time of maximum cold, 
which is twenty-four days after midwinter. 

? By this is meant the temperature of the upper layers of the atmosphere 


of place, which controls the radiation; this temperauure varies with the lati- 
tude, and is probably always below zero Fahrenheit. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The Cambridge Museums are every year the 
scene of a large increase of work, new departments being con- 
tinually added, even under the present conditions of impecuni- 
osity. The annual reports recently issued on the condition and 
progress of all the departments testify to much excellent work. 
The death of Pro! Muller, who for forty-nine years occupied the 
Chair of Mineralogy, has brought a valuable beque-t to the 
museum he presided over, in the shape of 300 volumes of books 
and many specimens and scientific instruments, including his 
famous gomometer and the physical apparatus, balances, ther- 
mometers, and barometers employed by him in his investigations 
for tbe restoration of the standards of weight. Prof. Lewis, 
who has succeeded to the Chair of Mineralogy, ably assisted by 
Mr. Solly, 1s cataloguing the musenm, and already half the work 
is accompli hed. Valuable specimens besides Prof. Miller’s 
bequest have been added to the museum by purchase as well as 
by donation, including a small case of minerals belonging to the 
Tate Dr. K. D, Clarke, given by the Rev. B. S. Clarke, Boxted, 
Colchester. Trof. Lord Rayleigh’s Apparatus Fund has reached 
2025/., including sco/. trom himself, which has been spent 
partly upon instruments required to be multiplied, in consequence 
of the inerea-ed number of students; but the additions during 
the year also comprive a large clectro-magnet with heavy 
glass and nicol; a 24-inch achroniatic telescope; Joule’s 
apparatus for investizatng the maximum density of water; 
telephones and varions vptical apparatus, including new 


| double refractive apparatus for combining prismatic colours. 


Many important picces of apparatus have been made for 
the Cavendish Laboratery in Prof. Stuart’s laboratory. Pro- 
fessors Liveing and Dewar report that with the 200/. alloted to 
them they have purcha-ed several pieces of apparatus per- 
manently useful in a variety of inve-tigations. Prof. Stuart’s 
departwent (uiechanism) has progressed very considerably during 
the year. The apparat-, machines, tools, and materials in 
connection with the department have been recently valucd at 
over 15co/., «f which only ahout 250/. is University property, 
the re-t having been provided by the private enterprise of Prof. 
Smart. In the Geological Museum, d spite the want of suitable 
workrooms, Mr. ‘Tawney hay succeeded in arranging the petro- 
l gical collection. Mr. Keeping reports the addition of many 
importa t fossil specimens both from England and America. 
Prof. Iumphry reports further additions to the rich collection 
of hawan -kulls unde: his charge. Mr. J. W. Clark, Superin- 
tendent of the Museum of Zoology and Comparative Anatomy, 
calls special attention to the beautiful coloured drawings of 
animals tbat cannot be preserved in spirit, or are too small to be 
seen without a microse pe, added hy Prof. A. C. Haddon, late 
Curator in Zoology. is successor, Mr. A. H. Cooke, Fellow 
of King’s College, has « »mmenced the work of determining and 
cataloguing the Woodward and Hepburn collections of shells. 
Mr. Clark has added a series of preparations showing the struc- 
ture of the manatee, from a <pecimen presented by the Directors 
of the krighton Aquarium. ‘The very fine skeleton of the musk- 
ox brousht home by the North German Polar Expedition of 
1872 has been purchas-d. The skeleton of Ceratodus Forstert, 
from the specimen presented by Prof. Liversilge, has 
heen prepared in the musenm. Many additions have also 
been made to the re; tilian, ornithological, and other series. 
Dr, Michael] Fuster notes that his classes for histological work 
have become so large that a new bench, less convenient as to 
light, has een adted. The numbers attending his conrses are 
betueen sixty and seventy men and twenty women for the ele- 
mentary classes, and fifteen men for the advanced classes, He 
remarks that his student. would profit more if not so much 
harassed by striving to attend too great a number of lectures 
and courses. Prof. Babington records a large amount of 
herharium work, including the naming of Gardner's collection of 
Brazilian plants, num ering 5000 specimens, ‘presented by the 
professor. [le has also obtained, at a very moderate cost, the 
entire collection of the late M. Gaston Genevier of Nantes, con- 
sisting of about 7ooo species from France, Spain, Algeria, 
Asia Minor, &c., and all the typical specimens—over 500 10 
number—of the kuhi. described in his monograph of the genus 
Rubns. A proposal has heen made by the Cambridge Philo- 
suphical Society to make their large and useful scientific library 
available for scientific students generally, and to allow it to be 
the nucleus of a much-needed library of science in the new 


| museums, if the University will provide the salary of a librarian 
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for it, It is desired that this library shall be placed in a room 
vacated by Dr. Michael Foster’s classes, and formed by the 
amalgamation of two old classrooms. 


THE VicrortA Universtry.—The Preliminary Examina- 
tions for the year 1881 will be held at the Owens College on 
June 20 and following days, and on October 5 and following 
days, Regulations :—1, Candidates for these examinations are 
required to present certificates of matriculation in the University, 
2. The days fixed for matriculation are June 13 and 14, between 
the hours of two and four p.m., and October I and 3, 3. Stu- 
dents, on presenting themselves for matriculation, are required 
to furnish to the Registrar of the University certificates of admis- 
sion as students of one of the colleges of the University, to pay 
a fee of 2/., and to sign an undertaking to obey the regulations 
of the University. 4. The October Preliminary Examination is 
open only to students who have matriculated since the Prelimin- 
ary Examination held in the previons June, or who failed in 
this examination, or were prevented attending it by reasons 
satisfactory to the General Board of Stndies. Candidates are 
requested to communicate with the Registrar, Prof. Adamson, 
who will supply them with the detailed syllabus of subjects, 
regulations, and time-table for the examination, 


Roya UNIVERSITY OF IRELAND,—The copy of the scheme 
for the organisation of the University as adopted by the Senate 
has now been laid, pursnant to Act of Parliament, before the 
House of Commons, and it has been, by order of that Honse, 
printed. It gives full details of the degrees to be granted, 
which are in Arts a Bachelor, a Master, and a Doctor of Litera- 
ture degree; in Science a Doctor’s degree; in Engineering a 
Bachelor and a Doctor’s degree ; in Law, Music, and in Medi- 
cine the same; in surgery a Master’s degree, with a special 
diploma in Obstetrics and in Sanitary Science, All these degrees 
are open to persons of either sex. The examinations for women 
shall be held apart from those for men, but on the same days. 
Candidates for any degree must have passed the Matriculation 
Examination, which will be held not only in Dublin but at cer- 
tain local centres. The examination will be held in the snbjects of 
Latin, English, Elementary Mathematics, Experimental Physics, 
and in any one of the following languages: Arabic, Celtic, French, 
German, Greek, Ilebrew, Italian, Sanskrit, or Spanish. Can- 
didates must also pass a first University Examination, to which 
they will only be admitted after the lapse of one academical 
year from matriculation, the subjects for this being a more ad- 
vanced course of that fixed on for matriculation. One year after 
this is passed the student in Arts may proceed to his second 
University examination, in which he will have his choice of a 
great variety of subjects, but Latin, Greek, and English on the 
one hand, or Mathematics on the other, are compulsory. At 
this stage of his career the student may select Biology, inclnding 
Physiology, Botany, and Zoology, or Geology, and after the 
expiration of one more year he can proceed to his B,A, exa- 
mination, for which he will be permitted to select either the 
Classics or Mathematics, with the selection of one other of a 
long list of subjects given. For the M.A. examination the can- 
didate mnst be’a B.A. of one year’s standing at the least, and 
he may answer in any one of a selected group of subjects. 
The regulations for the degrees of Doctor of Literature 
and Doctor of Science are not yet matured, Twelve scholar- 
ships of 50/. each are to be offered each year for com- 
petition, four in Classics, four in Mathematics, and four in 
Modern Literature, Exhibitions varying from 1o0/. to 152, will 
be given to Honour Men. There are to be forty-eight Fellows. 
The salary of a Fellow, if he be not also a Fellow or Professor 
of some other University or College attached to a University 
endowed with public money, shall be qoo/. a year. If he be 
such, then he shall only receive so munch as will bring his salary 
up to 4goo/, a year. These Fellows shall constitutea Board of 
Examiners, There shall be also fourteen junior Fellows, their 
salary to be 200/, a year. No Fellow or Professor of any other 
College or University is eligible, and the candidates must be 
Gradnates of the Royal University of four years standing, All 
Fellowships are tenable for seven years. Thus if a senior 
Fellow be elected from an already endowed College, the 
chances are that while he will have to do his full share of 
the work, he will receive only as much salary as will bring 
his total emoluments to qgoo/, Thus a Professor of one of 
the Qneen’s Colleges (Belfast or Cork) if elected wonld 
only receive 52 or 10/, a year, but if a Professor from the 
Catholic College in Dublin were elected, as it is not endowed, 
he conld receive a full 4oo/, a year, and yet his duties would be 


—so far as the Royal University is concerned—the same as his 
colleague from the endowed College, who would receive almost 
no salary at all. Thus a scheme for endowing Colleges through 
the resources of the Royal University has been at last snccess- 
fully carried ont. The snbjects and books for the various ex- 
aminations appear to be most judicionsly selected, and in many 
respects might teach a lesson to our older Universities. The 
Senate close their scheme by a request that provision may be 
made for securing for the University a proper Senate Hall, 
Examination Rooms, a Library, &c., and urge that these should 
be all built within the area of the City of Dublin, 


Eron.—Mr. G. C, Bourne of Eton College has been elected toa 
Natural Science Exhibition of 50/, a year for fonr years at New 
College, Oxford, for proficiency in Biology. Mr. Bourne is one 
of the foremost athletes of his school, having rowed in the 
Eton crew at Henley Regatta for the last three years, as he will 
again ina few weeks’ time, For the past two years he has 
filled the exalted but responsible post of ‘‘ captain of the boats,” 
but has nevertheless found time to devote himself successfully 
to his favourite sindy, and has gained new hononrs for his school 
in a field hitherto untrodden by Etonians. 


SCIENTIFIC SERIALS 


Fournal of the Franklin nstitute, April.—The wearing power 
of steel rails in relation to their chemical composition and physi- 
cal properties (continued), by Dr. Dudley.—Experiments on the 
strength and stiffness of small spruce beams, by Mr. Kidder.— 
Observations on the water-supply of Philadelphia, by Mr. 
Haines.—A fourth state of matter, by Mr. Outerbridge, jun.— 
The moon of Earth and Jupiter, by Dr. Chase. 


Bulletin del Academic Royale des Sciences de Belgique, No. 2. 
—Note on the determination of the longitude of Karema, by 
Capt. Cambier.—New data on the non-existence of pentathionic 
acid, by M, Spring.—On a new fossil fish of the environs of 
Brussels and on certain enigmatic bodies of the crag of Antwerp, 
by M, van Beneden,—On phosphate-beds in Belginm (third 
| note), by M. Petermann.—On the theory of polars, by M. Le 
Paige.—On a new form of reddish frog from the south-east of 
France (Rana fusca Honnorati), by M. Héron Roger.—Stndy on 
| the hypophysis of Accidians and the neighbouring organs, by M. 
| Julin. 

Bulletin del’ Academie Imperiale des Sciences de St. Petersbourg, 
t. xxvii, No, 2,—Development of the absolute perturbations of 
a comet, by O. Backlund.—Champignons recently collected in 
Mongolia and Northern China, by C. Kulchbrenner and F. de 
Thiimen.—Observations of Jupiter’s spots, by M. Kortazzii—On 
, the oxidation products of erythrite, by 5. Przybytek, —The money 
of the Ileks, ancient Khans of Turkestan, by B, Dorn.—Re- 
marks on the gronp of the Pteroclides, by M, Bogdanond,— 
Relations between isobars and isanomalies of temperature, by 
H. Wild.—Influence of pressure on the electric resistance of 
metallic wires, by O. Chwolson,—The Russian species of 
hnmble-bees in the collection of the Academy, by F. Monawitz. 
—On the valne of errors depending on the retardation or pre- 
maturity of impulsions in Weber’s methods for measuring instan- 
taneous electric currents, by O, Chwolson, 


Archives des Sciences Physiques et Nalurelles, No, 4, April 14. 
—Stndy on the chemical composition of albuminoid substances, 
by Dr, Danilewsky.—Antomatic methanometer, or antomatic 
analyser of fire-damp, by M. Monnier,—Researches on vegeta- 
tion, by Prof, Westmann,—Distillation and rectification of 
spirits by the rational use of low temperatures, by M. Pictet. 
—On phyllotaxy (continued), by M. de Candolle. 


Rivista Scientifico-Industriale, No. 7, April 15.—Second reply 
in defence of the true theory of the siphon, by Prof, Maran- 
goni.—Determination of the specific gravity of solids soluble in 
all liqnids, by Dr. del Lupo.— Relation of the specific gravity 
and the pressure of saturated steam, by Prof, Ciccone. 


Tue last number of the Russian owrnal of the Chemical and 
Physical Society (vol. xiii, fase. 4) contains the following papers : 
—On the rate of chemical reactions, by M. N. Kayander.—On 
the influence of chemical structure on the refrigerating power of 
organic bodies, by M. J. Kanonnikoff.—On the laws of double 
decompositions, by M. A. Potilitzin,—On the chemical value of 
the constitnents of alcohols, by Prof. Menshntkin,—On ice under 
‘critical pressnre,” by Prof, Boutleroff_—On electricity of con- 
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tact, by MM. Stoletoff and Sokoloff.—On the influence of pres- 
sure on galvanic resistance, by M. Khwolson.—On dynamo- 
electric machines without iron, by M. Latchinoff.—Qn the 
voltaic arc, by M. Sloughinoff. 


SOCIETIES AND ACADEMIES 
LoNnDON 


Royal Society, May 12.—‘‘ Physiological Action of 8 Luti- 
dine.” By Greville Williams, F.R.S., and W. H, Waters, B.A. 

Up to the present the authors’ investigations have chiefly 
related to the action of this poison upon the heart and central 
nervous system of the frog. 

Various methods were used to study its effect upon the heart, 
and each gave most distinct results pointing to an increase of 
the tonicity. 
A lutidine into the system. stimulation of the vagus failed to 
cause a cessation of the heart’s beat. 

In frogs retaining their spinal cord the injection of the alkaloid 
removed all powers of reflex action, which removal the authors 
proved by other experiments to he due to the A lutidine acting 
on the reflex centre. 
istic to strychnine: removing strychnine-tetanus when injected 
after that alkaloid and preventing its appearance when injected 
beforehand. 


Chemical Society, May 19.—Prof. Roscoe, president, in 
the chair.—The following: papers were read :—On ammonium 
nitrite and the reaction between hydrogen and nitric oxide in the 
presence of spongy platinum, by L. T. Wright. The author 
has repeated the experiments recently made by G. S. Johnson, 
who stated that the synthesis of ammonia was effected by passing 
hydrogen and nitrogen over heated spongy platinum. The 
author states that the nitrogen was contaminated with nitric 
oxide. The substance used by Johnson—ferrous sulphate solu- 
tion—for freeing the nitrogen from nitric oxide does not com- 
pletely ahsorb that gas. When pure nitrogen obtained by the 
action of potassium hypobromite on ammonium chloride, or by 
passing the nitrogen evolved by heating ammonium nitrite 
through an alkaline sulphite, was used no ammonia was formed. 
Hydrogen reacts upon nitric oxide in the presence of cold spongy 
platinum to form ammonia.—On the synthetical production of 
urea from benzol, ammonia, and air by the action of heated 
platinum, hy E, F. Herroun. The author has aspirated air 
through benzo] and ammonia, and then passed the mixed vapours 
over a heated spiral of platinum wire. 
was identified by its reactions and analysis. Acetylene can be 
substituted for benzo] vapour.—On a proposed volumetric 
method for the ready estimation of a soluble sulphite and free 
sulphurous acid, or of free sulphurous and sulphuric acids even 
in the presence of sulphates, hy O. V. Pisani.—On the identifi- 


cation of crystallised alkaloids by the microscope, and the use of | 


polarised light, by A. Percy Smith.—On the colour-properties 
and colour-relations of the metals of the iron-copper group, by 
T. Bayley. The author continues in this paper bis investiga- 
tions as to the quantities of cobalt and nickel, or of cobalt, 
copper, and iron, which, when mixed as sulphates, produce 
colowless grey solutions.—On the effects of the growth of 
plants on the amount of matter removed from the soil by rain, 
by E£. W. Prevost.—On the action of sodium on cinnamic ether, 
by F. Hatton. 


Physical Society, May 14.—Prof. Fuller in the chair.— 
New Members: Mr. D. J. Blakely and Mr. Walter Kilner.— 
Prof. G. C. Foster read a communication from Prof. Rowland 
end Mr. E. H. Nichols of Baltimore, U.S., on electric absorp- 
tion in crystals. According to the theory of Clausius, Maxwell, 
and others there should be no electric absorption in the case of 
perfectly homogeneous substances. 
deduction in the case. of glass, which is not quite homogeneous, 
quartz, and calcite. This was done by placing the material as 


the dielectric in a condenser formed of two amalgamated copper | 


plates. The condenser was charged by six Leyden jars, and the 
absorption measured by a quadrant electrometer. The results 
were that quartz had ahout one-ninth the absorptive power of 
glass, and calcite none at all. Dr. Hopkinson said that the znd 
of glass was important, and threw doubts on the theory that the 
absorption was dune to heterogeneity; paraffin wax had little absorp- 
tive power, and yet was very heterogeneous. Professors Perry and 
Ayrton thought that two non-homogeneous substances in combinz= 


After the introduction of a :mall quantity of | 


The alkaloid was fou’.d to be antagon- | PS ] P : cartes 
| city, which varies with the liquid. 


Urea was formed, which | 


Prof. Rowland tested this | 


t 


| between the lateral and posterior aspects of the spine. 


tion might have no residual charge. Mr. Lewis Wright suggested 
that the optical character of crystals should be considered in 
these experiments, which might be extended to other crystals, 
Calcite is uniaxial.—Prof. Minchin, of Cooper's 11ill, Engineering 
College, described his new absolute sine electrometer. This 
consists of two metal plates, in one of which is an aperture 
nearly closed hy a metal trap-door suspended from the plate by two 
fine platinum wires, and resting against fine stops, when the plates 
are hung vertically. These plates are connected to the poles of the 
cell to be measured, and tilted out of the vertical till the attrac- 
tion of the whole plate on the suspended trap or shutter is just 
balanced by the weight of the latter. The electromotive force is 
then proportional to the sine of the angle of displacement. Dr, 
Lodge remarked that the apparatus combined sensitiven: ss with 
practicability. The E.M.F, of a sinzle cell could be measured 
by it, whereas Thomson's absolute electrometer could only give 
the total of a number of cells. Prof. Ayrton stated that he and 
Prof. Perry hoped to modify the in-truament in the direction of 
sensitiveness by adding another plate and giving it a high charge. 
Dr. Coffin suggested reversing the process of taking an obser- 
vation.—Prof. Foster read a paper by Dr. J. E. Mills, on the 
ascent of hollow glass balls through liquids. A glass ball of a 
pear shape rises through a liquid with a sensibly uniform velo- 
The time of ascent is pro- 
portional to the square of the diameter of the vessel, and depends 
of course on the specific gravity of the contents of the bulb. 
Dr. Mills measures the density of gases and liquids in this 
manner. Prof. Perry thought that the bulb should be of a 
shape having no re-entrant angles, 


Geological Society, May 11.—R. Etheridge, F.R.S., pre- 
sident, in the chair.—Joseph Deeley, George Kilgour, Griqua- 
land West, South Africa, and Roderick William Macl.eod 
were elected Fellows of the Society.—The following communi- 
cations were read :—Notes on the fish-remains of the bone-hed 
at Aust, near Bristol, with the description of some new genera 
and species, by James W. Davis, F.S.A., F.G.S. The fossil 
fishes described in this paper are from the Rhzetic bed at Aust 
Passage. The fishes belong to the orders Plagiostomi and 
Ganoidei, some of the former being of considerable size. It is 
inferred, from the intermixture of Saurians and fishes, that the 
deposit is the result of shallow water existing near Jand, in which 
the fishes lived and the Saurians occasionally disported them- 
selves. Besides the fossil remains of the animals which lived 
during the deposition of the Aust-beds, there are also others 
which appear to have heen derived from the Mountain Lime- 
stone and the Coal-measures, representing such genera as Psam- 
modus, Psephodus, Helodus, and Ctenoptychins.—On some fish- 
spines from the Coal-measures, by J. W. Davis, F.S.A., F.G.S. 
—The author described in this paper three species of a new 
genus of fossil fish from the Carboniferous formation, two of the 
species having been found in the Cannel coal of the West Riding 
of Yorkshire, and the other in the Burghlea limestone, near 
Edinburgh. Anodontacanthus is a straight spine, offering many 
points of resemblance to some of the Pleuracanths; it-has a 
similarly close-grained microscopical structure, the internal cavity 
opens terminally at the base of the spine, and it was not deeply 
implanted in the flesh of the fish. It however differs from all 
the Pleuracanths in being quite free from external denticles ; its 
surface is plain or but slightly striated, whilst that of Plwra- 
canthus always possesses a double row of denticles either ranged 
laterally along the exposed part of the spine or in some position 
It is 
possible that evidence may be discovered which will render 
necessary the removal of these spines to the genus Pleura. 
canthus ; ut at present there is no evidence that such is 
advisable. All the specimens of Pleuracanthns-spine fourd 
associated with teeth or shagreen have been armed with the 
double row of denticles, and at present no evidence exists 
that spines without denticles were associated with remains 
of this genus. It is therefore considered best to institute 
a new genus for the three species with the name 4modov- 
tacanthus, in allusion to its having no teeth or denticles.— 
On some specimens of Drastofora and Stomatopora from the 
Wenlock limestone, by Francis D. Longe, F.G.S5. Mr. Longe 
showed and described some specimens of ryozoa from the 
Wenlock limestone of Dudley, which he compared with corre- 
sponding forms from the Oolites and later periods, and pointed 
out the close similarity of the Silurian with the later forms, in 
respect of the shape and dimensions of the cells, as well as in 
the habit of ccencecic growth.—On a new species of Plesiosanrus 
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(P. Conyhear?) from the Lower Lias of Charmouth, with obser- 
vations on P. megacephalus, Stutchbury, and &. brachycephalus, 
Owen, by Prof. W. J. Sollas, M.A., F.RS.E., HaGes., &C., 
Professor of Geology in University College, Bristol ; accom- 
panied by a supplement on the gevlogical distribution of the 
senus Llestosanrus, by G. F, Whidborne, M.A., F.G.S, The 
greater part of this paper was devoted to the description af a 
remarkably fine specimen of /¥-stosaurus from the fmmonites- 
obtusus zone of the Lower Lias, Charmouth. For the species 
the name of P. Conybeari is proposed. VF. Conybeari agrees 
closely with P. Etheridgii im the relative length of head and 
neck; but it has eight more cervical vertebre than the last- 
mentioned species. Inthe numher of the cervical vertehre it 
agrees with 2. homalospondylus, tut has a much larger cervico- 
cephalic index.—On certain quartzite and sandstone fossiliferous 
pe! bles in the drift in Warwichshire, and their probable identity 
with the true Lower Silurian pebbles, with similar fossils, in the 
Trias at Budleigh Salterton, Devonshire, by the Key. P. B. 
Brodie, M.A., F.G.8. 

Institution of Civil Engineers, May 1o.—Mr. Brunlee:, 
F.).S.E., vice-president, in the chiir.—Thbe paper read was on 
torpedo hoats and light yachts for high speed steam navigation, 
by Mr, John Isaac Thornycroft, M. Inst. CE. 


Meteorological Society, May 18.—Mr. G. J, Symons, 
F.R.S., president, in the chair.—D,. W. Birker, B. Jumeaux, 
W. Uelrichs, H. Porter, W. Roper, and Kev. G. k, Wynne 
were elected Fellows of the Society.—The following papers 
were read :—Comparison of Robin on’s and Osler’s anemometers, 
with remarks on anemometry in general, by Kichard 1. Curtis. 
The author in this paper gives a very clear statement of the 
present state of anemometry, and pwints out the defects in Osler’s 
and Rohbinson’s anemometers, which are the chief forms of re- 
cording instruments used in this count: y,—Notes on waterspouts 
observed at Cannes in January or February, 1872, by the Hon. 
F, A. Kollo Russell, M.A.—On some Swedish meteorological 
observations in connection with the return of the seasons, by 
Alexander Beazeley, M.Inst.C.E,. 


Parts 


Academy of Sciences, May 16.—M, Wurtz in the chair.— 
The following papers were read :—Meridian chservations of 
small planets at the observatories of Greenwich and Paris during 
the first quarter of 1881, communiated by M. Mouchez.— 
Nebulz discovered and ohserved at the Observatory of Mar- 
seilles, by M. Stephan.—On the supposed presence of Proteacece 
of Australia in the flora of ancient Europe by M. de Saporta. 
He give. reasons for doubting the supposed relati .n of the fossil 
plants, and the anomalous direct implantation in the heart of 
ancient Euro;e of a whole colony of plants that are now con- 
fined to a region in the southern hemisphere.—M. Berthelot pre- 
sented the second edition of his ** Trairé élémentaire de Chimie 
organique ? (which is about double the first).— Keport on a memoir 
of M. Graeff relative to a series of experiments at the Furens reser- 
voir on outflow of water.—On the transformation of morphine 
into codeine and homologous bases, hy M. Gremaux. Codeine 
he regards as a methylie ether of morphine, considered as phenol. 


He transforms morphine into codeme by heating it with alcoholic | 


potash or soda and iodide of methyl. Using ethylic todide, a 
new base is got, homologous with evdeine; indeed a series of 
these cadein s (as the author calls them) may be had, as nume- 
rous as the series of ether. of an alcohol.—On 
ancient reptiles found in France, by M. Gaudry. We pre- 
sented a fine ~pecimen of remains of Stereorachis dominans. 
By their enlarged ribs, the arrangement of the thorax, 
the scales with spines, and especially the characters of 
the humerns, the Permian reptiles of France (like some fos- 
sils of South Africa, studied by Prof. Owen), somewhat lessen 
the wide interval between reptiles and inon :trematous mammalia. 
They have trai!s of resemblance to repriles of the Trias, and to 
tho-e vf the Permian in the Umited States, studied by Mr, Cope. 
—Obd-ervations on Swift's comet at Marseilles Observatory, by 
M. SBorrelly.—On the separation of roots of numerical equations, 
hy M. Lavueire.—On the principle of conservation of electricity, 
by M. Lippmann. The principle is expre-sed_ by a condition of 
integrability. In the memoir the author’, method of analysis is 
applied to va ‘ious phenomena—dila‘ation of glass of a Leyden 
jar during charze, electrisation by compression of hemihedral 
crystal., and pyroelectricity of cry.tals. The existence and law 
of certain new phenomena, not yet verified, are deduced.—On a 
mode of graphic representatiun of phenomena produced in 


the most | 


dynamo-electric machines, by M. Deprez. A curve, called the 
characteristic of the machine, is got thus: Communication being 
first broken between the ring and the exciting electro-magnets, a 
known current, from an external source, is sent through the 
latrer. The ring is then rotated with a given velocity ; then the 
difference of potential hetween the two extremities of the (broken) 
induced circuit is measured. The [auxiliary current is varied, 
and its intensities are taken as abscissxe; the ordinates are the 
differences of potential of the ends of the induced circuit.— 
On the theory of rotatory polarisation, by M. Mallard. 
—On the hydrates formed by chloride of calcium, by 
M. Lescoenr, He recognises the existence of CaClHO, of 
CaCl2HO, of CaCl4HO (only under 129°), and of CaCl6HO 
(under 65°).—On the solubility of mercurous chloride in hydro- 
chloric acid, by MM. Ruyssen and Varenne.—Peptones and 
alkaloids, by M. Tanret.—On the non-existence of Aficrozyma 
crete, by MM. Chamberland and Roux. The Meudon chalk 
behaves like chalk sterilised hy heating, and contains nothing 
capable of producing microscopic organisms or any fermenta- 
tion; thus M. Béchamp’s observations (1866) are controverted. 
—On the crystallisation of alums, by M. Loir. The different 
faces of a crystal have not the same attractive power towards the 
solution of the substance employed to feed it.—Phyllotaxy, by 
M. Baron.—Studies on the coal formation of Commentry, by 
M. Fazol. He supposes that all the materials of this formation 
have been carried by water and deposited in a deep lake during 
a tranquil geological period,—On the milch sheep, by M. Tayon. 
There is an inverse correlation between the production of wool 
and that of milk. The presence of hairs directed upwards on 
the teats and neighbouring parts is noticed.—On the alterations 
of milk in sucking bottles, ascertained along with the presence 
of a cryptogamic vegetation in the caoutchouc tube fitted to the 
glass bottles, by M. Fauvel. Of thirty-one sucking-bottles 
examined in the créches, twenty-eight contained this cryptogamic 
vegetation, 
VIENNA : 


Imperial Academy of Sciences, May 19.—V. Burg in the 
chair.—Dr, W. Biedermann, contributions to general nerve and 
muscle physiology (part vii.): on the chemical changes during 
polar excitation by electric currents.—Dr. E. Weiss, supplement 
to his commmnication of May 12 on the Swift comet.—-Prof. L. 
V.v . Zepharovich, crystallographical-optic examinations into the 
camphor-derivates.—Dr. Hans Molisch, on the deposits of car- 
bonate of lime in the stems of dicotyledonous wood.—Dr, F, 
Lippich, contributions to the theory af the Polyhedra.—G, 
Czeteczka, researches into yeast.—T. Haubner, on the magnetic 
behaviour of iron powders of different density. 
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THURSDAY, JUNE 2, 1881 


ARCTIC ECHINODERMATA 


A Memoir on the Echinodermata of the Arctic Sea to the 
West of Greenland, By P. Martin Duncan, F.R.S., 
and W. Percy Sladen. Pp. 82, Six Plates. (London: 
Van Voorst, 1881.) 

N ESSRS. DUNCAN AND SLADEN will receive 

the thanks of zoologists for the publication of this 
memoir, which will owe its importance as much to the 
care with which it has evidently been prepared, as to the 
interest of the group with which it deals, and the value 
that it has in being a monograph of a definite zoological 
region. The time would, indeed, seem to have come 
when no further question is possible as to the existence of 

a characteristic circumpolar fauna; nearly ten years ago 

Prof, Alex. Agassiz directed attention to the wide distri- 

bution of that common forn, which has unfortunately so 

very long a name, the regular Echinid—Strongyloccntrotus 
drobachiensis, in his ‘‘ Revision of the Echini,” and the 
researches of Mr. Seebohm have led him to a similar 
conclusion as to the circumpolar distribution of Birds, 

Further evidence is given by the present authors, who 

sum up the matter thus :— 

“ When these details are carefully considered, it becomes 
evident that each one of the great groups of Echinodermata 
tells the same story regarding distribution. The fauna, 
as a whole, is not an extension northwards of species from 
more temperate climates, but is essentially circumpolar.” 

Where the range is so wide considerable variations are 
to be expected in the characters of the species, and we 
feel inclined to attach as much importance to the accounts 
which the authors give of the variations they have been 
able to observe as to their technical zoological definitions 
of the species. We have been unable to find in the 
Memoir any notice of the number of specimens which 
were accessible to the authors, but we believe it was quite 
large enough to have made the account of varietal forms 
a necessary part of a complete account. 

It was, at any rate, large enough to make the number 
of new species very small ; a new Axtedon, a new member 
of Sars’ interesting genus Pedice//aster, to which Mr. 
Sladen has given the appropriate name of pal@ocrystallus, 
make up, with an Ophbiurid described by Prof. Duncan, 
the sum of our gains in that direction. So striking were 
the characters of this Ophiurid that it was found necessary 
to form a new genus for its reception; curiously enough 
Dr. Duncan proposed a generic term—Lwetkenéa—which 
has already been twice used in zoology; but this was a 
matter of slight importance, as Messrs. Koren and 
Daniellsen had the priority in recognising the generic 
distinction of the Ophiurid in question, and of giving 
it the name of Ophiopleura. This priority was how- 
ever merely a matter of months, and not of years, as the 
English naturalist would lead us to imagine by leaving 
uncorrected in his proof the date of 1867 for 1877 (see 
tom. cit p. 54). Dr. Duncan holds to the view he ex- 
pressed in 1878 that the form has affinities with Amphinvra 
and Ophioglypha,; what Prof. Lyman’s views are it is 
impossible to state very definitely, but from the position 
which he has given to Ophzopéeura in his lately-published 
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“Preliminary List,” it would seem that he attaches greater 
importance to its Ophioglyphan than to its Amphiuran 
characters. 

We are not quite sure that we should agree with some 
of Mr. Sladen’s views on nomenclature ; but it is, we 
fear, too late now to raise a protest against the use of the 
term Asteracanthion ; as the genus to which the name is 
applied has some eighty constituent species, it would be 
a matter of satisfaction if of the partics who use Astera- 
canthion or Asterias one or other would yield to the argu- 
ments adduced by the others. We must confess that for 
ourselves the latter term appears to have every advan- 
tage both of right and of convenience over the more 
unwieldy title of Miller and Troschcl. 1t is nuch more 
satisfactory to direct attention to the way in which the 
authors have grappled with an old and unknown synonym 
in the case of Astrophyton Agassizit. In the year 1819 
Dr. Leach applied the specific term arcticus to a speci- 
men of “ Gorgonocephalus”’ brought home by Sir John 
Ross ; the definition of this specics was to> ambiguons 
and short for practical purposes, and it was not until 
Stimpson described the Invertebrates of the Grand 
Manan that the Arctic form got the name by which 
it has since been called by every naturalist who has 
had occasion to mention it; Lyman, Verrill, Ljungman, 
Liittken and Norman have all known it as Astrophytox 
Agassisii. The specimen which is supposed to be the 
type of Leach’s description has no title attached to it, or 
any known history ; in other words, it can never be /vow 
what Leach meant to describe, though it is easy enough 
to guess y under these circumstanccs (by detailing which 
the authors take, as we hope, the wind out of any mere 
bibliographer’s sails), “we do not feel justified in restoring 
Dr. Leach’s name.” 

‘This is an eminently satisfactory conclusion ; ill-drawn 
definitions and unlabelled or wrongly-labelled specimens 
have had their day, and a good long day has it becn, in 
hampering the progress of a growing sciencc ; if zoology 
is to advance with the other branches of biology, a purist 
sense of justice must not step in and lead us continually 
away from the real business of natural history to the 
dryasdust occupation of elaborating synonymica] lists. 
A dictator-speaker and some rules of urgency might well 
be invented in the interests of zoological progress. 

The six plates, on which twenty-six of the thirty species 
described in this volume are carefully figured, make a 
very useful addition to a work which the Government 
Grant Fund of the Royal Society were fully justified in 
subsidising. F. J. B. 


GREEK GEOMETRY 


Greck Geometry, from Thales to Euclid. Part I. By 
G. J. Allman, LL.D. Extracted from “ Hermathena,” 
Vol. iv. No. vii. 49 pp. (Dublin: University Press. 
1881.) 

N NATURE, vol. xviii. p 291, we briefly referred to the 
first part of Dr. Allman’s work, which gave an account 

of the earlier geometers, more especially treating of the 
labours of Thales and Pythagoras. The opening years of 
the fifth century hefore the Christian era were very dark 
ones for Greece, but “ then followed the glorious struggle. 

... Asolid basis was thus laid for the development of 
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Greek commerce and for the interchange of Greek thought, 
and a brilliant period followed—one of the most memor- 
able in the history of the world.’ Athens became the 
centre of all intellectual movement. To her—the Athens 
of Pericles—came Hippocrates of Chios, and ‘in this 
city geometry was first published.” 

Our author agrees with Hankel (against Proclus) as to 
the important influence of the Eleatics (Parmenides and 
Zeno), “not only on the development of geometry at that 
time (circ. 450 B.c.), but further on its subsequent pro- 
gress in respect of wefhod.” Clairaut, in his “ Elements 
of Geometry’’ (recently translated by Dr. Kaines, the 
original text is cited by Dr. Allman), notices this influence 
in the case of Euclid. The paradoxes of Zeno led to the 
banishment of the Infinite (which plays so important a 
part in the modern treatment), “the infinitely small as 
well as the infinitely great.” What Hippocrates may 
very fairly be supposed to have done in relation to the 
squaring of the circle is, we think, well put. “ Simplicius 
has preserved in his ‘Comm. to Phys. Ausc.’ of Aristotle 
a pretty full and partly literal extract from the ‘ History 
of Geometry’ of Eudemus.” It is to Bretschneider we 
owe a careful revision and emendation of this fragment, 
and our author has skilfully attempted to determine what 
is Simplicius and what is simply Eudemus in this account. 
It is curious that Bretschneider merely notices the “ cir- 
cumstantiality of the construction and the long-windedness 
and the over-elaboration of the proofs,” and Hankel 
expresses surprise that this fragment, “150 years older 
than Euclid’s Elements, already bears that character, 
typically fixed by the latter, which is so peculiar to the 
geometry of the Greeks.’’ Had the present pamphlet 
been confined to the elucidation of this single matter it 
would have had a sufficient xatson détre. 

The next geometer whose contributions to geometry 
are determined and discussed is Democritus, more usually 
regarded as a philosopher. At this stage, too, our author 
takes stock, and shows that the progress made in this 
(about) half-century interval since Pythagoras mainly 
‘*concerns the circle.” 

We note the connection of the name of Hippocrates 
with another of the famous problems of antiquity, viz. the 
duplication of the cube: he seems to have been the first 
to reduce this question to the finding of two mean pro- 
portionals between two given straight lines, the greater 
of which is double the less. Many interesting particulars 
are given in connection with this problem. The general 
problem is stated to have been first solved by “ Archytas 
of Tarentum, then by his pupil Eudoxus of Cnidus, and 
thirdly by Menzchmus, a pupil of Eudoxus”; this last 
used “the conic sections which he had discovered.’”’ A 
third problem, the tri-section of an angle, also came to 
the front about this time. Dr. Allman fully discusses this 
also, and shows that it was one which was fairly within 
the reach of a Pythagorean. Montucla however attributes 
to Hippias of Elis, a contemporary of Socrates, the in- 
vention of the quadratrix (the quadratrix of Dinostratus), 
by means of which (in a quite ditferent way from Sylvester's 
Fan) an angle can be not only trisected, but divided into 
any number of equal parts. Allman sides with Hankel 
and shows the improbability of Hippias being the in- 
ventor, but he is against him when he refers the method 
of exhaustions to Hippocrates of Chios. It will have 


been seen that the great geometer of this period is Hippo- 
crates, “‘who seems to have attracted notice as well by 
the strangeness of his career as by his striking discovery 
of the quadrature of the lune.” The unfavourable state- 
ments of Aristotle, Eudemus, Jamblichus, and Eutocius 
are examined, and part of the summing up is, “ We may 
fairly assume that Hippocrates imperfectly understood 
some of the matter to which he had listened ; and that, 
later, when he published what he had learned, he did not 
faithfully render what had been communicated to him.” 

An examination of this pamphlet still further shows 
that the writer, while carefully using the recent works of 
Bretschneider, Hankel, Cantor, and others, has himself 
gone over the original authorities and formed his own 
opinions upon the difficult questions that turu up. It is, 
in our opinion, a most valuable contribution to the subject, 
and we shall be glad when the piecemeal work in “‘ Her- 
mathena”’ is done, and the book appears, as we believe it 
is the writer’s intention that it should appear, in proper 
book form as one work. 


OUR BOOK SHELF 
The Zoological Record for 1879. Being Volume Sixteen 
of the Record of Zoological Literature. Edited by 
Edward Caldwell Rye, F.Z.S. (London: John Van 
Voorst, for the Zoological Record Association, 1881.) 


THE editors promise to the members of the Zoological 
Record Association has been kept, and the Record for 
1879 was published in the month of April in this year. 
We gladly note in addition his confident expectation that 
the Aecord for 1880 will be published ere the present year 
ends. This sixteenth volume contains nearly 700 pages 
of well-condensed records of the literature of zoology of 
1879. The lion’s share of the hard work has fallen to 
Mr, W. F. Kirby, who, with Mr. McLachlan, records the 
literature of the Insecta. The Rev. O. P. Cambridge 
gives the record of the Arachnida for 1878 and 1879. 
The Vermes and Echinoderms are done by Prof. Jeffrey 
Bell, and the Coelenterata and Protozoa are elaborated 
hy A. G. Bourne, S. J. Hickson, and Stuart Ridley. 
The works on the Mammals are recorded by W. A. 
Forbes; on the Birds by Howard Saunders; on the 
Reptiles and Fishes—alas! that we should have to write 
it—by the late gifted A. W. E. O’Shaughnessy. Prof. E. 
von Martens still records the literature of the Mollusca 
and Molluscoidea, the only recorder still remaining as such 
of that small group who came to the assistance of Dr. 
Ginther in 1864. We miss from last year's list of recorders 
Dr. C. Litken, who served during his seven years well and 
faithfully; in him knowledge and experience of the subject 
he worked at were combined with much tact. The British 
Association, the Royal Society, and the Zoological Society 
of London have, as is now usual, handsomely assisted in 
aid of the publication of this most useful volume. 

The most useful index to new genera and sub-genera 
seems most carefully done. The list of new genera is for 
the year almost 1000; so that evidently the zoological 
kingdom is not as yet worked out. 


Wiltshire Rainfall, 1880. (Marlborough: C, Perkins 
and Son, 77zmes Office). 


THE compilers of this carefully-printed and, for the class 
of publications, luxuriously got-up annual merit our hearty 
commendation for the general excellence of the work thus 
put before us. From its physical geography Wiltshire 
forms a well-marked rainfall region, it being a little to the 
north of the centre of the county that the two Avons 
and several tributaries of the Thames take their rise. 
From this plateau the country slopes northward to the 
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Upper Thames, eastwards along the Kennet, southwards 
to Salisbury, and westwards along the North Avon. The 
rainfall of this region is now observed at twenty-eight 
stations, and the daily amounts are printed zz extezso, 
and the eye readily notes the maximum monthly fall?at 
each station, these being printed in thicker type. On 
each monthly sheet the means of the previous ten years’ 
observations are given for the ten stations at which 
observations have been made for the whole of that period. 
The mean annual rainfall of these stations for the past 
eleven years is 32°14 inches, the monthly maximum being 
3°49 inches in October, and the minimum 1°82 inches in 
March. As contrasted with the more strictly central 
districts of England, the summer rainfall is relatively less, 
and the autumnal and winter rainfalls greater ; and as con- 
trasted with places more open to the Atlantic to west and 
south-westward, the rainfall is relatively greater in summer 
and less in winter. At seventeen stations observations have 
been made for at least six years, at which, if the averages 
be struck for the eleven years, differentiating where neces- 
sary, the largest mean rainfall is seen to be 40°32 inches 
at Corsham, near the summit of the long ridge separating 
the North Avon from its tributary Box Brook, and the 
smallest 29°76 inches at Pen Hill in the north on the high 
ground between the Thames and its tributary the Cole; 
—the former being one of the heights most open to winds 
from the Atlantic, and the latter cne of the most shel- 
tered heights from these winds. As regards annual 
amount and variation with season and configuration of 
surface, the rainfall of Wiltshire curiously resembles that 
of Deeside, Aberdeenshire. An excellent map showing 
the stations and their heights and the physical features of 
the county accompanies the Report. 


Pheasants: their Natural History and Practical Manage- 
ment. By W. B. Tegetmeier, F.Z.S. Second Edition, 
greatly enlarged. (London: The Fre/d Office, 1881.) 


Mr. TEGETMEIER is so well known as an authority upon 
pigeons and poultry of all kinds that everything which he 
writes on the subject of these birds is sure to be received 
with attention, and it is therefore scarcely a matter of sur- 
prise that a second edition of his well-known “ Pheasant” 
book should have been called for. The work will be 
found invaluable to any one projecting the cultivation of 
pheasants either in the covert or in the aviary. After a 
brief review of the habits of pheasants in a wild state, the 
author gives ample information as to their management 
in preserves and in confinement, and also discusses the 
much-vexed question of the gapes and other diseases to 
which these birds are subject. The second portion of the 
work is devoted to the natural history of the common 
pheasant and its allies which are suitable for introduction 
into our woods, and also treats of the more gaudily- 
coloured Golden Pheasant, Monal, and other species 
adapted for the aviary. Valuable experiences of the 
rearing of these birds and their habits in confinement are 
given by Mr. Tegetmeier, who seems to have spared no 
pains to make his book interesting and instructive. The 
illustrations have been executed on wood by the well- 
known artist Mr. T. W. Wood, who has evidently studied 
the hirds in a state of nature; and although the plumage 
of the pheasant family does not lend itself readily to this 
style of illustration, the attitudes of most of the birds are 
happily rendered, while some of the figures representing 
the “showing off” of the male birds are excellently 
conceived. 


wach Ecuador.  Retsebilder. Von Joseph Kolberg, 
S.J. Zweite vermehrte Auflage, mit einem Titelbild, 
140 Holzschnitten und einer Karte von Ecuador. 
(Freiburg-im-Breisgau : 1881.) 

THE Archbishop of Quito proceeded to Rome in 1869 to 

attend the meeting of the Vatican Council, and he bore 

with him a commission from Don Garcia Moreno, Pre- 
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sident of Ecuador, to obtain powers to establish a Poly- 
technic School and College forthe Republic. As a result 
he sent to Quito, in 1870, two Germans and one Italian, 
members of the Society of Jesus, who should lay the 
foundation-stone of the establishment, and in 1871 Josepb 
Kolberg, the author of this quarto volume, followed. 
The murder of President Moreno in August, 1875, gave 
a death-blow to the new institution. During the five 
years of his sojourn in the country Kolberg had been in 
the habit of sending home notes of his various tours, 
sketches of the manners and customs of the people he 
met with, and this in a somewhat methodic manner, as 
might be expected from a professor of the higher mathe- 
matics. These notes and sketches were published from 
time to time in a publication called Stémmwen aus Alarta- 
Loch, and they embraced among others an account of the 
voyage out, of a visit to Chimborazo, and an account of 
the catastrophe of Havra (1868), and incidental to these 
latter chapters the author introduces a theory of volcanic 
eruptions which he evidently thinks the best fruit of his 
visit to Quito. All these varied sketches and others on 
the natural history and geography of fhe country were, at 
the “request of friends,” re-published in one handsome 
illustrated quarto volume, which was indeed to have been 
dedicated to President Moreno, but is now dedicated to 
his memory. The first edition was edited by the author’s 
friend, R. Cornelly, S.J., and was published in 1876. 
The present edition, which has been corrected and en- 
larged throughout, has been published under the author's 
own superintendence. Some of the wood engravings arc 
new and interesting ; others, such as those representing the 
flying-fish and the Coral Island, have well served their 
generation. 


Second Report of the United States Entomological Com- 
mission for the Years 1878 and 1879. With Maps and 
Illustrations. 8vo, pp. 322, and Eight Appendices, pp. 
74. (Washington: Government Printing Office, 1880.) 


TuHIs Report of the three Commissioners (Prof. Riley, 
Dr. Packard, and Dr. Thomas) appointed to investigate 
the ravages of the “ Rocky Mountain’? and other locusts 
forms a handsome volume, got up in the exhaustive and 
elaborate manner so marked in all the U.S. Government 
publications. It is exceedingly difficult to give an ade- 
quate notice in a short space, on account of the varied 
nature of the subjects touched upon. Our readers will 
gather from this remark that “‘ Economic Entomology ” in 
the propcr sense of the term by no means occupies the 
entire volume, nor is it entirely confined to the ‘‘ Rocky 
Mountain” pest in particular. <A large portion is occu- 
pied by an elaborate investigation of the habits of migra- 
tory locusts in all parts of the world, gatbered from a 
host of publications, some of them of ancient date. The 
connection of meteorclogical influences with the migra- 
tions and development of North American locusts is 
fully examined. Chapters IX. to XI. treat on the 
anatomy of the locust, and form valuable contri- 
butions to the anatomy of insects in general, such 
as one would scarcely expect to find in a report of 
this nature; of these Chapters 1X. and XI. are by Dr. 
Packard, and treat of the air-sacs and brain respectively : 
X. is by Mr. Minot, on general histology: these are illus- 
trated by excellent plates. The “economic” chapters 
are more especially by Messrs. Riley and Thomas, and go 
exhaustively into the question, more especially as to 
attacking the insect in its breeding-places, experience 
proving that war waged against the migratory swarms is 
comparatively useless ; in connection with this, sugges- 
tions of a very broad nature are made. The Government 
is advised to encourage settlement of waste lands and the 
making of railroads conducing thereto, to induce broad 
schemes for irrigation, to guard the present timber, and 
encourage the planting of forests, to effect judicious 
burning in the breeding-grounds, covering about 400,000 
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square miles as now estimated, to institute efficient 
systems of observations and warnings, &c., &c. Prof. 
Riley treats on the natural enemies of the locust, and 
illustrates the chapter by a remarkably well-executed 
plate. The general conclusion arrived at is that the evil 
may be materially modified, although utter extermination 
is out of the question. 

The lengthy appendices give replies to the official 
circular from those interested, in widely-separated dis- 
tricts, often showing great practical and frequently scien- 
tific knowledge, sometimes combined with the illogical 
conclusions at which agriculturists often jump. Then 
there is list of species of locusts, &c., collected in the 
Western States in 1877, with descriptions of new species, 
worked out by Mr. Scudder; the plate illustrating this is 
not so good as usual, and scarcely sufficient for scientific 
purposes. A general bibliography of locusts (chiefly com- 
piled by Mr. B. Pickman Mann), from 1542 forwards, must 
have occasioned great Jabour, and is correspondingly 
valuable. Other appendices treat on the flight of locusts 
(translated from the Italian) ; on a journey to Utah and 
Idaho, by Dr. Packard; and a translation of Yersin’s 
researches on the function of the nervous system in Artic- 
ulates. The six large folded maps on thick paper seem 
to be admirably adapted to illustrate the points to which 
each is directed. 

We do not think it is pretended that some of the most 
useful chapters from a scientific point of view have any 
special, or even indirect, bearing upon the subject of 
Economic Entomology. The investigation of a locust’s 
brain, for instance, will hardly reveal the mental condi- 
tion of the insect, and show us why it is prompted to 
migrate or be so maliciously inclined towards destroying 
the hopes of the agriculturist. We prefer to regard these 
portions of the report as an outcome of a liberal endow- 
ment of research, the application of which to the nominal 
subject for inquiry is not too rigidly enforced. 


LEIBISIRES INO ISIE IBIDY Mie 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected mantscripts, 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts. ] 


Laurentian Gneiss of Ireland 


ALLOW me to state that since writing the notice which 
appears in NATURE (vol. xxiv. p. $1), 1 have found that white 
crystallme marble has been described by Sir R. 1. Murchison 
and Prof. Geikie as occurring in the Laurentian gneiss of Loch 
Maree, in Scotland. I bad overlooked this statement, and was 
under the impression that limestone was absent from the Scottish 
Laurentian area, Its occurrence in both countries constitutes an 
additional point of resemblance. EDWARD HULL 

Geological Survey of Ireland, May 31 


Resonance of the Mouth-Cavity 


WILL you give a place in NATURE to the inclosed letter 
which has just reached me? The writer is an organist and 
teacher of music of great repute in the North of England. The 
experiments which he describes will, I believe, interest many of 
your readers as much as they do me, 


Trinity College, Cambridge, May 20 SEDLEY TAYLOR 


My DEAR Sir,—Travelling the other day by express from 
Scarborough to London, I found myself unconsciously moving 
my lips as if whistling a tune, which however I was not actually 
doing. Without any other action than the simple movement of 
the lips, I very distinctly heard different sounds in my mouth. 
Persevering in the practice of this discovered power of pro- 
ducing sound, I soon accomplished a fairly satisfactory perform- 
ance—audible only to myself—of ‘*‘ Home, sweet home,” 

As soon as the train came to a standstill I found myself 


powerless to repeat the performance, for there was then no 
response to the contortions which by this time had attracted the 
attention of my fellow-passengers, who doubtless thonght that 1 
was being conveyed to a lunatic asylum. On resuming our 
former speed the ‘‘power of sound” once more responded to 
my efforts. 

At once I perceived that I had made a discovery of which I 
had never beard or read in any of the numerous works on 
acoustics that I have studied. I perceived that I could single 
out different sounds from the noise of the train by a simple 
alteration of the size of the resonance-cavity of my mouth, 

On my return home it occurred to me that the force of vibra- 
tion in the air from the note of a harmonium might be able to 
set up a sympathetic resonance of the mouth. To my delight I 
found that I was right, 

It is known that if a tuning-fork of proper size be held to the 
open mouth the latter can be so shaped as to give a powerful 
resonance ; but I believe it is not known that the mouth for any 
sound (above about middle C to /” or g”) is able to give a very 
distinct resonance. 

Further experiments showed me that not only can the primes 
of notes within this limit be heard, but that any of these sounds 
are very clearly heard when they are upper partials of low notes. 

This can be tested at the harmonium. Holding down, say, G 
on the first line of the bass, the third and following partials up 
to about the fifteenth, can be most clearly heard. The same 
held good when I experimented with men’s and boys’ voices. 

But the most striking results were obtained at the organ. 
Holding the low C of the 8 ft. trumpet, the partials from ¢ to 


f # were most bright and clear. Other stops, according to their 


several qualities, yielded corresponding results. J tried in vain 
however to obtain resonance for a differential and summational 
tone, 

When the upper partials of a compound sound are generated 
in the mouth, the sounds are so near that with careful adjustment 
beats come out very clearly. 

It is well however to observe that the force or weakness of any 
single sound thus obtained depends greatly upon the distance 
from the source. JoHn NAyYLor 

Scarborough, May 13 


Suggestion Relating to the Kew Standard 
Thermometers 


I SHOULD like to suggest, through your columns, two slight 
changes in the manufacture of the Kew standard thermometers, 
which I think will commend themselves to any observers who 
often have occasion to nse these beautiful instruments. 

1, The calibrating chamber at the top of the therm meter is 
now made asin the figure, where ca@é is the capillary column 
which expands at a into the calibrating chamber. Instead of 
being rounded off at @ the capillary column is continued a -hort 
distance to 4, This causes serious inconvenience in the trans- 
portation of the instrument, or in its calibration, because a small 
particle of mercury readily detaches itself from that in the 
chamber a, ard once in 4 with a cushion of air between it and 
the remainder of the column, nothing but heat will dislodge it. 

It does not require very great skill on the part of the glass- 
blower to form the chamber a by means of the pressure of the 


mercury itself against the walls of the capillary column. The glass- 
blower, as is perhaps well known, can soften the finished tube at 
a, and while the glass is in this condition the gentle application of 
the flame to the bulb will force the mercury into the part at a, 
and the careful application of hoth flames will then form a pear- 
shaped cavity of a form which will not retain a particle of 
mercury, and is exceedingly convenient in use. . 

2. It is often desirable to hang these thermometers in a com- 
parator or other place, and it would facilitate this if a glass ring 
were attached to the upjer end, as is the case with the ordinary 
chemical thermometers, It is to be observed that the plane of 
this ring should be parallel to the enamelling in the tube, _ 

It is often convenient to know the kind of glass used in the 
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tuhe, and the date of filling. Something more exact than the 

commercial name of the glass would he needed in stating the 

former, but both of these particulars might with propriety he 

engraved on the tuhe. LEONARD WALDO 
Yale College, New Haven, May 11 


* How to Prevent Drowning” 


Onz further hint may be added to those of Mr. MacCormac. 
It is as simple as practical, although it may not have been before 
recommended in print. 

When a person is thrown into the water from an elevation the 
body sinks for a time, and may not rise quickly to the surface to 
permit fresh breath to be taken. In that case shut the lips firmly 
to prevent the escape of the breath. and swallow the breath. 
This is the art of the diver; it comes naturally to him when he 
seeks to prolong his stay under water; but it may not as readily 
occur to one unskilled in diving, whose only desire is to reach 
the surface. The act of gulping down the breath may he 
repeated three or four times, and thus protract the chances of 
escape. 

Although every one may tread water, fresh or salt, Mr, Hill 
is undoubtedly right in saying that al] cannot float upon fresh 
water withont assistance from their hands or feet. Not one in ten 
can do so. When the swimmer shows his toes above the surface 
his hands are in constant action below, turning half-way round 
from the wrist and back again, to change the fulciment. 

Wm. CHAPPELL 

Stratford Lodge, Oatlands Park, Weybridge Station 


THE bathing—I might almost say the drowning—season is 
now ahout to begin, and many lives will unhappily be lost. As 
the human frame, bulk for bulk, is lighter than water, all that 
is needful to save life is to permit the body to sink until it shall 
displace as much water as equals the body’s weight. Then 
paddle gently, as the lower animals do, with hands and feet, the 
head being held erect, wherever it is desired to go. This direc- 
tion being carried ont is absolutely all that is needful under 
ordinary conditions to preserve life. These few directions 
ought to be stuck up in every hathing-place—every boating- 
and skating-place —in the three kingdoms. Children in 
every instance ought to he made to tread water from the 
earliest age, say in shallow slate haths with blood-warm 
water, or, when convenient and suitable, in some river, pond, or 
in the open sea, A leather belt with ring, and a stout rod with 
line and hook, are employed by Portugnese mothers to instruct 
their children. The mother, rod in hand, stands on the brink ; 
the child learns in the water. In Paris swimming-schools the 
same procedure is resorted to. The business cannot be begun 
too soon. I saw mere infants sustaining them<elves perfectly in 
the tepid waters of Africa, Treading water is far safer than 
swimming in a broken sea. Every adult, man or woman, who 
has not practised it should begin. Once the conviction instilled 
that the body is lighter than water, the risk of drowning is 
reduced to zero, The process involves no uncertainty, no delay. 
Very different from swimming, it can be acquired at once. 

Belfast, May 25 Henry MacCorMAc 


Optical Phenomenon 


Mr. Murpuy’s experience, described in NATURE, vol. xxiv. 
Pp 80, is general enough. It was observed by Fechner in 1860, 
and is now commonly associated with his name, though Prof, 
Briicke of Vienna had also seen and explained the very same 
phenomenon some years before that. Nor was he the first, for, 
according to Aubert, there is a still earlier account due to Brewster 
in Poggendorff’s Annalen for 1833. 

Fechner’s side-window experiment, as it is called, is best seen 
by employing a scrap of white paper on a black ground, or zice 
versa, the eyes being accommodated for some other distance, so 
that donble images of the paper are secured. Care must also be 
taken that the light from the window enters the nearer eye only 
through the sclerotic, so as to receive a reddish tinge. This dif- 
fused reddish light renders the eye after a short time compara- 
tively insensitive to red, so that the light reflected from the white 
paper appears greenish, the hlack paper aloue, from which no 
light is reflected, appearing of the reddish tinge. In contrast 
with this, in the other eye, which is sheltered by the nose from 
the window-light, the white light appears reddish, and the black 
greenish. Some little time is required for the illuminated eye 
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to be exhausted for red before the contrast is very striking. 

Such is Briicke’s explanation; but who will ex)lain to us this 

‘¢sunhjective phenomenon of contrast ” ? James WarD 
Trinity College, Cambridge, May 29 


An Optical Illusion 


Ir your correspondent, Mr. William Wilson, will refer to 
vol. xxxiii, of the ‘* International Scientific Serics,” page $6, he 
will find given by Prof. Le Conte a full description and expla- 
nation of the ocular illusion to which he refers in his letter 
(NATURE, vol. xxiv. p. 53). The explanation is identical with 
that given by yourself. SAMUEL DREW 

Chapeltown, Sheffield, May 24 


Occurrence of Neolithic Implements at Acton, W. 


IT may interest your readers to know that I discovered, last 
week, on the surface of a field south of the Priory at Acton, an 
abundance of Neolithic implements, precisely similar as re_ards 
form, type, size, and material to those which occur so abundantly 
in the neigbhourhood of Beer and Sidmouth, in Devonshire. 
They occur also on a large field on the hill at Acton, we-t of the 
Wilesden Railway, and are formed of grey or black chalk flints, 
which—or the implements—have heen imported. Ona field south 
of the Priory I found a flat, cireular, grey, quartzite, beach 
pebble, derived possibly from the Bunter Conglomerate of South 
Devon, similar to those of the Dorsetshire and Devonshire 
coasts. Such pebbles are of frequent occurrence on the surface 
of the fields in the Neolithic districts of Beer and Sidmouth, 
and have been used as hammer stones and missiles. The asso- 
ciation of this pebble with implements so like in every respect to 
those of South-East Devonshire is very remarkable. 

The occurrence of palolithic implements in the drift of Acton 
has heen known for some years, They occur in remarkable 
abundance in the high level gravels of this locality as well as in 
the low level gravels of Hammersmith, and one cannot fail to find 
in newly-spread gravel examples of the minor implements, such 
as flakes, drills, &c., and occasionally larger implements. A 
series of the neolithic implements of Acton I purpose depositing 
in the Jermyn Street Museum, Their discovery at this locality 
confirms the conjecture I had formed that neolithic implements 
might occur in the Thames Valley, from having found imple- 
ments of neplithic tyre in the drift, into which they may have 
got washed. SpeNncER GEO. PERCEVAL 

21, Notting Hill Square, W., May 20 


Birds Singing during Thunder 


A THUNDER-STORM of yreat severity passed over us, travelling 
round frem west to south, between 4 and § o’clock p.m., May 
28, and killing a man in the open air three miles from my resid- 
ence. The thermometer stocd about 70’ all the while. During 
the storm, and even when the thunder-peals were londest, the 
chaffinches kept singing, and the blackbirds’ notes alternated 
with the thunder-claps. The rain was moderate, and as the air 
filled with insects and perfume, the swallows kept busily, 
skimming even while forked lightning was flashing. Horses in 
the fields however exhibited symptoms of terror. J. SHaw 

Tynron, Dumfriesshire 


Fire- Balls 


I HAVE read with great interest Prof. Tait’s lecture on 
Thunderstorms, and have had recalled to mind a singular fire- 
hall which I had the fortune to see some years ago during a 
thunderstorm in Portugal. I havea perfect recollection of the 
phenomenon withont referring to my journal of that date. 

J was standing in a window on the second floor of the Hotel 
Braganza (in Lisbon), which stands clo-e to and hizh above the 
Tagus, and had an unbroken view of the river. There occurred 
a flash followed by an instantaneous crash, but the tail of the 
flash, however, gave origin to two halls, which descended sepa- 
rately and not far apart, towards the river, and when quite close 
to, or in contact with the water, burst in rapid sequence, with 
explo ions which might have been the crack of doom. _ 

Sumatra, April Henry O. FORBES 


Sound-Producing Ants 


In Nature, vol. xxii. p. 583, which has lately reached me, 
I read a letter from Mr. Peal on sound-producing ants, and I 
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can corroborate his observations. It is nearly two years since I 
noted this fact in a species of Polyrachis, which makes its papery 
nests on the nnder side of bamboo leaves. The noise, resem- 
bling very beavily-falling rain, is caused by the insect striking 
the leaf by a series of spasmodic taps, both with its head and 
with the extremity of its abdomen, which it zzfexes while so 
doing. 

I came on a secoad large brown species in September last in 
Sumatra. The noise which, as in the case of the Polyrachis, 
resembled heavy rain, could be heard a long distance off. What 
struck me mo-t about this species was the singular synchronism 
of the movements. These ants were spread overa space perhaps 
a couple of yards in diameter on the stem, leaves, and branches 
of a great tree which had fallen, and not within sight of each 
other; yet the tapping was set up at the same moment, con- 
tinued exactly the same space of time, aad stopped at the same 
instant ; after the lapse of a few seconds all recommenced at the 
sume instant. The interval was always of about the same 
duration, though I did not time it; each ant did not, however, 
beat synchronously with every other in the congeries nearest to 
me; there were independent tappings, so that a sort of tune 
was played, each congeries dotting out its own music, yet the 
beginnings and endings of these musical parties were strictly 
syuchronons. Henry O, FoRBES 

Sumatra, April 


The Pitt-Rivers Collection; Bell-Clappers—the Tooth- 
Ornament 


In the account lately given in your columns of the Pitt-Rivers 
Anthropological Collection I find it stated, in speaking of bells : 
** The clapper is a late addition to the bell which does not exist 
in Japan or China.” When in West Java a year ago I saw in 
the possession of a gentleman there a bronze (?) bell dug up on 
the site of one of the old Iindoo settlements, of which now only 
the graves remain, It had lost the clapper, but the hook, to 
which I have no doubt a clapper originally was attached, existed 
still, The form of the bell was much like those figured by 
Rafiles in his ‘‘ History of Java.” 

In speaking also of the development of ornamentation reference 
is made to the W pattern. In the Lampongs this is the most 
common and almost the only ornamentation. Its origin may 
possibly be as Mr. Low suggests ; but farther up the country, 
where adornment is more freqnent and varied, I find a very 
common pattern to be a circle ornamented all round the cireum- 
ference with this toothed design, evidently, I think, representing 
the sun, and it is not improbable that on the circle being dropped 
where it conld not well be introduced the ‘‘ tooth-ornament ” 
alone was retained, 

Once travelling near Lake Doon, in the West of Scotland, I 
entered a lonely hut amid the mountains, where a woman wag 
washing the flosr—at least the stones set in it, for they were let 
into the mud at considerable distances apart. As she finished 
each stone she ornanented it with a piece of pipeclay with con- 
centric circles, combininz, where the stone was larger, two of 
these concentric ornaments into one by a stalk—as of a stem with 


two flowers on it © if ) | Did she still nuwittingly retain the 


ornamentation of the European Bronze Period ? 
Sumatra, April Henry O, Fores 


ONSLOTAL SOLAR ECLIPSE S| MOCGURRING 
BEFORE THE END OF THE PRESENT 


CEM EGR 
AS various times during the last six years we have 
é given in our “Astronomical Column” particulars 
{including elements) of most of the total eclipses of the 
sun that will happen before the close of the nineteenth 


century. -\s the attention of many astronomers may soon | 


be directed to arrangements for observing the eclipse on 
May 17th, 1882, we present here, in a collective form, the 
principal characteristics of such phenomena during the 
interval in question, which are likely to possess special 
interest under the circumstances. We shall refer to 
twelve eclipses, commencing with that of the ensuing 
year. 
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(1) 1882, MAy 17.—The most accessible positions on 
the central line will be in Upper Egypt and the extremity 
of the peninsula of Sinai about Sherm, but the duration 
of totality will be greater in the vicinity of Teheran. 
Where the central eclipse crosses the Nile, totality will 
commence at about 8h. 33m. a.m. local mean time, con- 
tinuing Im. 12s. According to General Stebnitzki’s recent 
determination of the geographical position of the appara- 
tus-room of the Indo-European Telegraph at Teheran, 
the central line will pass 8’ to the south of it, and here 
the duration of total eclipse will be im. 44s., which may 
be considered the longest available on this occasion : the 
sun’s altitude will be 67°. The central eclipse passes off 
the Asiatic coast near Shanghai, running about 13’ north 
of that place; a direct calculation for Shanghai shows a 
partial eclipse only, greatest at 5h. 21m. p.m., magnitude 
0°996, while at theneighbouring meteorological observatory 
of Zi-ka-wei, the eclipse is also partial, magnitude 0994. 
On the central line in the longitude of Shanghai, the total 
ae continues only 35s. with the sun at an altitude 
of 18°. 

(2) 1883, MAy 6.—In this case we have an eclipse where 
the totality will extend to nearly six minutes, but unfortu- 
nately this long duration falls upon the Pacific Ocean, and 
it does not appear that there is any land where it can be 
observed. By the Admiralty chart of the Marquesas, a 
duration of 2m. 53s. might be available on the Island 
Fetou-houhou, or Chanel Island, the sun at an altitude of 
63°, and totality commencing about oh. 42m. local mean 
time. At the head of Anna Maria Bay, Nouka-hiva, 
there is a partial eclipse only, magnitude o'97. The 
central line hes wholly upon the Pacific : greatest duration 
of total phase 5m. 56s. in about 147° W. and 9° S. 

(3) 1885, SEPTEMBER 8.—Observable in New Zealand 
soon after sunrise. 1n the longitude of Wellington the 
duration of totality will be 1m. 55s., with the sun at an 
altitude of 15°, at Wellington itself the duration will be 
hardly 4os.; the central line passes some forty-five miles 
tothe north. The greatest eclipse falls in mid-Pacific in 
58° S. latitude, 

(4) 1886, AUGUST 29.—Totality will continue longer in 
this eclipse than in any other occurring within the interval 
which we are considering, but again it will happen that 
the greatest durations fall on the ocean, in this case upon 
the Atlantic. At the southern extremity of the Island of 
Grenada, or in 61° 35’ W. and 11° 59’ S. there will be a 
total eclipse with the sun at an altitude of nearly 20°, 
commencing at 7h. 1om. a.m. local mean time and con- 
tinuing 3m. 15s. In 14° 13’ W, and 2° 58’ S. the sun will 
be upon the meridian at the middle of the eclipse, and 
totality will last for 6m. 27s. The central line mects the 
African coast in about 12° 14’ S. and here the duration of 
the total phase will be about 4m. 38s., with the sun at an 
altitude of 39%. [This eclipse is a recurrence of that of 
1868, August 18, when the central line passed across 
Hindostan from near Kolapore to Masulipatam, where the 
duration of totality was 5m. 45s., but attained a maximum 
of 6m. 46s. on the west coast of the Gulf of Siam, At 
its next recurrence, 1904, September 9, the total phase 
continues 6m. 19s. but in mid-Pacific longitudes a little 
south of the equator. On September 21, 1922, though 
there is no land where the totality will be longest, a 
duration of about 3} minutes will be available on the east 
coast of Australia.] 

(5) 1887, AUGUST 19.—It was long supposed that the 
central line in this eclipse wonld extend to England, but 
it appears to commence in 11° 39’ E. and 51° 38’ N._ It 
will be most favourably observed in Asiatic Russia, but 
some fifty miles north of Moscow the total eclipse will con- 
tinue 2m. 30s. with the sun at an altitude of 17°, and this 
is perhaps the most westerly station that observers should 
be induced to fix upon. In Moscow the duration would 
seem to be about one minute. At Berlin the sun will be 
totally eclipsed immediately after rising. On Lake Baikal 
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totality will continue about 3m. 38s., with the sun at an 
altitude of 50° and near the meridian. j 

(6) 1889, DECEMBER 22.—The greater duration of 
totality in this eclipse falls upon the Eastern Atlantic, but 
where the central line meets the African coast in Angola 
(about 10° 6’ S.) it continues 3m. 35s., with the sun at 
an altitude of 56°. At Bridgetown, Barbados, totality 
commences about 6h. 47m. A.M., with the sun at an 
elevation of 6°, and continues 1m. 48s. 

(7) 1892, APRIL 26.—Almost entirely an ocean track on 
the South Pacific, commencing indeed in the Antarctic 
Ocean at a latitude of upwards of 75°: an impracticable 
eclipse, though the duration of totality attains a maximum 
of more than four minutes. 

(8) 1893, APRIL 16.—Probably, all classes of observa- 
tion considered, this will be the most favourable eclipse 
occurring before the end of the century. On the west 
coast of South “merica, rather less than a degree north of 
Coquimbo, where the sun will have attained an altitude of 
24°, totality will continue nearly three minutes, com- 
mencing about 8h, 14m. a.m.: hence the central line 
traverses Brazil, passing off the South American continent 
near Ciara, and here the sun, at an altitude of 77°, and 
near the meridian, will be totally eclipsed 4m. 44s., or 
within a second or two of the longest interval possible on 
this occasion. Perhaps the central eclipse may pass about 
io’ north of Ciara, After traversing the Atlantic it enters 
Africa close to Bathurst, at the mouth of the Gambia, 
where the total phase still continues about four minutes, 
thence through Central Africa to a point from 4° to 5° 
west of Khartoum, where it leaves the earth. From these 
circumstances an extended course of observations may be 
expected. 

(9) 1894, SEPTEMBER 28.—On this occasion we have 
either a sea-track or a passage over inaccessible regions, 
except that the eclipse may ultimately be found to be 
total in the Seychelles ; the tabular position of the moon, 
upon which our calculations referring to this phenomenon 
are founded, perhaps admitting of alteration to the 
amount required. The central line commences in the 
middle of Africa just north of the equator, leaving that 
continent near the Juba River, the mouth of which is 
almost upon the equator. {In the longitude of Mahé 
in the Seychelles it appears to pass about 38’ to the 
south, The maximum duration of totality occurs in 
about 86° E. and 34°S., and is close upon two minutes. 
From this point the course of the central line is in the 
direction of Macquarie Island, near to which it passes 
off the earth, without, so far as a preliminary computa- 
tion enables us to say, certainly encountering land after 
leaving the African continent. 

(10) 1896, AuGUST 9.—Stations will doubtless be 
found for the observation of this eclipse, as although in 
the first half of its course, at least, the track lies at con- 
siderable northern latitudes, the season of the year is 
favourable. The central line enters Norway, near Tana 
in Finmark, and in 28° 46’ E, and 70°31’ N. the duration 
of totality is 1m. 43s. with the sun at an altitude of 15°. 
After rising to a still higher latitude the central eclipse 
begins to descend, until we find it occurs with the sun on 
the meridian in about 112° 21’ E. and 65° 38’ N., and the 


latitude continues to diminish until the total phase leaves 


the earth. In 136° 21’ E. and 51° 5’ N., near the Amoor 
River totality continues 2m. 38s. with the sun at an 
altitude of 46°. The total eclipse may be observed also 


in the northern parts of Yesso, Japan, but does not | 


afterwards meet land. [This will be a recurrence of the 
eclipse of 1806, June 16, observed by Bowditch in 
America, of that of 1842, July 8, well obseived in the 
South of France and in Italy, and of the “Himalaya 
eclipse” of 1860, July 18, when a numerous party was 
conveyed to the south-west of Europe in H.M.S. 
Timadaya, there meeting with observers from all parts 


of the Continent, and unitedly putting upon record | 
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important dctails of the phenomena observed. Its last 
recurrence was on July 29, 1878, when so good an 
account of it was given in the United States by American 
and European astionomers.| 

(11) 1898, JANUARY 22.—This eclipse may be well 
observed in Hindostan, where the centra] line enters the 
peninsula in about 73° 25’ E. and 16° 38’ N. ; totality will 
commence at oh. 45m., and continue about 2m. 6s. It 
commences in Senegambia, and leaves the earth in East 
Mongolia. Although many observations may probably be 
made in India, it will be seen that the duration of the total 
phase is comparatively short. 

(12) 1900, MAY 28.—The central line entering upon the 
earth in the Pacific in 18° N. traverses the south-east por- 
tion of the United States, from Louisiana (not far from 
New Orleans) to Norfolk, on the Atlantic coast, and at 
the point where it leaves the American continent totality 
commences about Sh. 47m. a.m., and continues im. os. 
with the sun at an altitude of 47°. Crossing the Atlantic, 
upon which the greatest duration of totality falls, it enters 
Portugal near Ovan in about 4o° 49’ N., and here the total 
phase continues 1m. 30s., with the sun at an elevation ot 
42°. The eclipse may be well observed in Portugal and 
Spain; at Alicante totality lasts 1m. 18s. This eclipse 
will be a recurrence of that of May, 1882, and the available 
durations of totality, it will be seen, are about the same on 
both occasions. In Hallaschka’s Evementa Eclipsium, 
by an oversight, this eclipse is represented as broadly 
annular; the geocentric excess of the moon’s semi-dia- 
metcr over that of the sun will be, however, about 9”. 

The following table exhibits the approximate positions 
of beginning and ending of total phase, and of the central 
eclipse atapparent noon, for the twelve eclipses included 
in the above remarks :— 


Year. Central Beginning. toate Apparent Central Ending. 
- avoon. , : 

1982... 3°1 W. 10°77 N.@ 63:3 E. 38:3 NZ 135 '9)R. 2575 Ni 
Fos3.. 1559 E. 34°59) 81472 \. 972 5:8 56:9 W130i, 
1885...156°9 E. go79 S. 1387 W. 57°75. 75°6W. 74°65. 
Meso), 79°60 \V. OO NE 1422 Nin 1s ON 4753) Eo 220m: 
1887... 11-7 E. 51°6 Nay1023 E. 53° NQ 1738 E. 24°75 N, 
1889... 78:9 W. 1574 N.| 6°59 W. tr S. 609 E. 6°9N 
MS02...1d4°l W. 76:1 S. | 13877 Wi 67735.) SIZ We ssa s 
Tgge. 95:7 WV. 36:35. | JOON. 1OS.§ 28:6) 164° Ni 
Pegi. 20°90 BW Now S673 54:3 5.8 16370 1) 504 S 
1896... 1'0 W. 63°5 N., 112-4 E. 65°6 N. 17971 W. 18'6.N 
1898... 1°O E, 110 N.| 68'S E. 12°99 N. 119°3 E. 45°9N. 
1909...116°6 W. 180 N.') 44°83 W. 450 N. 31S E. 25°4N 


A CHAPTER IN THE HISTORY OF THE 
CONIFER} 


THE CUPRESSINE.E 


Bp ESE are classed as the first tribe of the Conifer 


in Hooker’s “Genera Plantarum,” wherein seven 
genera are recognised. The Cupressinez are large trees 
or shrubs, very resinous, with small scale-like leaves. 
The cones are small and globular, and composed of six, 
eight, or rarely ten peltate and persistent scales, except 
in the juniper, in which they coalesce into a fleshy galbu- 
lus or berry. The seeds are small, compressed, frequently 
triangulated, and, except in /wziperws and the Biota 
section of 7/uja, provided with small membranaceous 
wings at the angles. The order comprises many of the 
hardiest shrubs in existence. 

Their origin can possibly be traced back to the Per- 
mian genus U/mannia, and they seem to have become the 
preponderating tribe during the Jurassic and W ealden, 
to judge from the prevalence of wood known as Cupress- 
inoxylon. The earlier forms, described as IV addrington- 
tles, Echinostrobus, Thuyites, and Thuyopsis, though of 
great interest are still imperfectly known, even from the 
Cretaceous, but with the Tertiary period most of the 


t Continued from vol. xaiil, p. 414. 
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existing genera appear, apparently as completely differen- 
tiated from each other as at the present day. 

A few of the Cupressinez, as cypress and some of the 
junipers, inhabit swamps or places liable to inundation, 
while other species of the saine genera seek out the 
loftiest mountains and excel almost all other shrubs in 
hardiness, the juniper and cypress being found in Central 
Asia at altitudes respectively of 15,000 and 16,000 feet. 

Many of them seem able to adapt themselves to a great 
range of climate. /7/zroya,a stately cedar 100 feet in 
height on the western slope of the Patagonian mountains, 
dwindles to a small bush a few inches high on the con- 
fines of perpetual snow, and the Chilian Lzbocedrws, 100 
feet high on the Cordilleras, dwarfs to a small bush in 
Magellan. Of all the genera, however, /uazAerus is the 
most hardy, extending itself as low scrub-bushes on most 
mountain chains to far beyond the limits of trees, and 
occupying to the south the barren rocks of Cape Hom 
(/. wvifera), and to the north penetrating Labrador, 
Newfoundland, Hudson’s Bay, and Greenland (/. Cana- 
densis). 

Although of relatively less bulk than the Sequoiz 
or the Pines, some species attain colossal dimensions, 
as the Oregon red cedar, Thuja gigantea. This tree, 
said by Gordon to be from s0 to 150 feet, and by 
Herschel 200 feet, high, seems actually to have reached an 
altitude of 325 feet, and a diameter of 22 feet, for a 
gigantic plank, exhibited by the State of Oregon at the 
Philadelphia Exhibition, was stated to have been cut at 
118 feet from the ground from a trunk of these dimen- 
sions. Lzbocedris decurrens exceeds 200 feet, and in the 
Himalayas the gloomy Cupressis torrilosa bas been met 
with 150 feet in height and 16 feet in girth at five feet from 
the ground. 

The woods of many of the species are valuable—those 
of Frenela columnaris, Callitris guadrivalvis, and some 
species of juniper being esteemed by cabinet-makers for 
furniture and veneering. The mottled butt wood of the 
“Thuja” of Pliny, and the “citrus” of Horace commanded 
fabulous prices during the Roman Empire. Cicero is 
said to have paid a million sesterces! (gooo/,) for a table 
made from this wood, and of two tables belonging to 
King Juba, and sold by auction, one fetched 1,200,000 
sesterces, although the largest recorded diameter is only 
about 45 feet. The wood is still turned into tazza in 
Paris, and examples of it are preserved in the Kew 
Museum. Some of the most valuable gums, balsams, 
and resins, and amber are obtained from the tribe. 

The first, and palzontologically most important, genus 
is CALLITRIS. This is subdivided into four sections, by 
many authors recognised as distinct genera—(1) Pachy- 
lepis or Widdringtonia; (2) Tetraclinis or Callitris 
proper ; (3) Hexaclinis or Frenela; and (4) Octoclinis. 
The first section is doubtfully recorded as IViddring- 
tonites, from the Lias of Switzerland and Wurtemberg 
and from the Wealden and Cretaceous of North Germany, 
and Kome in Greenland. H%ddringtonia is definitely 
found at Aix and other Eocene localities of France by 
Saporta, in the Miocene of Oeningen, at Bilin, and ques- 
tionably so in the absence of fruits in the Greenland 
Eocene. It is now confined to South Africa and Mada- 
gascar. 

The second section, Ca//7/r7s proper, is distinguished by 
its cone formed of four truncated valves in pairs, and is 
represented at present by a single species confined to 
Northern Africa. lts fruits however are not only met 
with at Sheppey, but at Aix, St. Zacharie, and Armissan 
in France, and at Hiring in the Tyrol. 

Between this and the neat section of Cadlitris should 
be placed, if cupressineous at all, the extinct genus (?) 


Solenostrotus of Endlicher, founded on Bowerbank’s | 


figures of fruits with five valves each. 
The third section, /7ee/a, has a cone of six scales in 


7 Hooker, ‘Tour in Marocco,”’ p. 389. 
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opposite pairs, and is now entirely confined to Australia 
and New Caledonia, nearly two dozen species being more 
or less known. One of the most distinctly Cupressincous 
fruits yet met with fossil corresponds exactly with the 
Port Jackson C. Exndlicher7, but has eight scales, and 
therefore falls into the Ocfoe/inis section, also Australian, 
but now limited to a single species. 

We have thus the most absolute proof that different 
sections of CALLITRIS flourished in these latitudes during 
the Eocene period, and therefore that the Palearctic, 
Ethiopian, and Australian botanical regions overlapped 
and intermingled to some extent at that time. They do 
not seem, however, to have been present much to the 
north of our own latitude. 

The genus ACTINOSTROBUS does not appear to have 
been found fossil except by Ettingshausen at Sagor 
(1859), and even these two specimens seem very indis- 
tinct and much smaller than either existing species, and 
are ignored by Schimper in his list of species. The 
existing Patagonian FiTzrRoyA has no known fossil 
representative. 

The fourth genus, LIBOCEDRUS, is distinguished by its 
flattened oblong cone of four to six leathery and very 
unequal scales, and by its thick scale-like and peculiar 
foliage. It occasionally forms very large trees, and in 
distributed over all but the Oriental and Ethiopias 
regions,’ though the actual species have a limited range. 
The range of Libocedrus in the Tertiaries is singular. 
It appears from below the London clay at Bromley, then 
completely disappears in Europe until the Miocene, when 
it reappears at Bilin, Schossnitz, Radaboj, Armissan, 
Sinigaglia, from near Bonn, from Monod in Switzerland, 
and the amber-beds of Prussia. Another species, said 
to be allied to the Chilian tree, is found in the Eocene of 
Greenland. As most of the species of Libocedrus inhabit 
considerable altitudes, even reaching the snow level, and all 
of them are hardy in England, it is fair to infer that prior 
to the London clay the climate (and this is borne out by 
the rest of the flora) was much cooler than during sub- 
sequent Eocene times. That Libocedrus was really 
absent from temperate Europe during the latter part of 
the Eocene period is beyond all doubt, and that we 
actually experienced a change in climate such as had 
been inferred from the faunas of the Thanet sands and 
Woolwich and Reading beds is fully confirmed by the 


| flora. 


THUuYA has small ovate or oblong cones of 6-10 valvate 
unequal scales, and foliage somewhat similar to Libo- 
cedrus, though less symmetric. There exist twelve to 
twenty-one species, divided into five sections, and some 
forming trees that are gigantic. The great majority 
are Japanese, but two species inhabit the Nearctic regions. 
The genus first appears in the Arctic Eocenes, descend- 
ing into Europe during the Miocene, when it formed the 
vast amber-producing forests along the Baltic. The 
oldest beds to the south from which it is known, though 
it is rare there, are those of Armissan in France, and 
the late Miocenes of Marseilles and Tuscany. It is 
unknown from England, and the Chamacyfarites of the 
older Eocenes of Europe are now transferred to Sequoia, 

The sixth genus, the stately CUPRESSUS, is only known 
fossil from two German Miocene localities. The existing 
species are mostly found in mountainous regions. — 

The seventh genus, JUNIPERUS, is very extensive, and 
is present in every geographical region except the Austra- 
lian, being also one of the three British indigenous Gym- 
It has been recorded fossil from Aix, Haring, 
and the amber-beds of Prussia, but the smallness of the 
fragments and the absence of any traces of berries renders 
its occurrence, especially in the former localities, some- 
what doubtful. ‘ 

The range of the fossil CUPRESSINEA, as ascertained 
throughout the Tertiaries, is thus seen to be perfectly 


* As restricted by Wallace. 


Fune 2, 1881 | 


NATURE 


105 


natural ; the hardy genera are never associated with the 


more tropical Eocene floras, and the sub-tropical genera 
did not range farther north than the present temperate 
latitudes, nor extend into the later Miocenes. Hardy 
species occupied these latitudes in the old temperate 
Eocene times, retreated as the temperature increased, and 
re-descended from the north as it again decreased, reach- 
ing finally as far south as North ltaly. The habits and 
even the species of the genera have not materially altered 
since the Tertiaries commenced, and they appear to furnish 
comparatively safe data for physiological inquiries. The 
most remarkable fact taught by them, a fact beyond all 
question, is that types now distinctive of widely separated 
botanical regions actually lived side by side together in 
Western Europe in the Eocene age. 

As the trne nature of the various Eocene and Miocene 
floras becomes unfolded, thanks principally to the able 
work of Saporta, the fluctuations in temperature that 
Europe and America have experienced will be measur- 
able and their ebb and flow calculable, with some 
approximation to certainty. The sensational extremes 
implied by the over-positive determination of fragments 
that no human being could determine with certainty, will 
then, it is to be hoped, be once and for ever discredited. 


THE STORAGE OF ELECTRIC CURRENTS 


ipa TGS electricians seem to have made up their 
minds that a system for the distribution of electricity 
for the purposes of electric lighting or ot driving electric 
motors will be incomplete unless it comprises a means of 
storage of the currents to provide against the risk of any 
temporary derangement or inconstancy in the generating 
apparatus. An accumulator of currents would in fact 
render the same service in an electrical system as do gaso- 
meters in systems for distributing gas, or the hydraulic 
accumulators in a system of hydraulic machinery. 

At the present time much attention is directed to such 
accumulators, or, as they have been hitherto called, 
secondary batteries. 

The principle of the secondary battery dates back to 
the very early days of Voltaic electricity, when in 1801, 
one year after Volta’s “ pile’? had made its appearance, 
Gautherot, a French savan/, observed that wires of 
platinum or of silver which had served as clectrodes for 
the decomposition of water containing a little salt or sal 
ammoniac acquired the property of giving a brief current 
after being detached from the pile. This phenomenon, 
familiar to every electrician under the name of “ polarisa- 
tion of the electrodes,” was observed again by Ritter of 
Jena, in 1803, with electrodes of gold wire; and the 
observation immediately led him to devise a battery from 


which these secondary currents could be readily obtained, , 


and which constituted the first of all secondary batteries. 
He tried many different arrangements, using various 
metals—platinum, silver, iron, &c., but with lead he ob- 
tained no result, He attributed this secondary action to 
a soaking or accumulating of the two opposite kinds of 
electricity into the surfaces of the plates or into the 
intervening liqnid. The true explanation was given 
by Volta and Marianini, and later by Becquerel, when 
they showed that the action arose from the deposits 
of oxygen and hydrogen, or of acid and of base upon 
the two electrodes, whose surfaces thus became chemi- 
cally changed and capable of acting towards one another 
like the zinc and copper plates of an ordinary battery. 
Grove, in 1843, brought the matter to a decisive proof by 
constructing his curious gas battery, in which the positive 
and negative poles were both platinum plates, the one 
surrounded by oxygen gas, the other by hydrogen. 
Ritter’s failure to obtain any effect from electrodes of 
lead arose from his employment of solutions of chlorides 
as the liquid, the chloride of lead which resulted on the 


passing of the current being a non-conductor, which at | 


once stopped the current. M. Gaston Planté, who, in 
1859, took up the study of the subject, found, after experi- 
menting with many metals, that electrodes of /cad, when 
immersed in dilute sulphuric acid, gave rise to very 
marked polarisation-effects; for after passing through 
lead electrodes the current from two Bunsen’s cells, the 
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This figure represents two sheets of dead, separate] by. two sheets of canvas 
rolled up together and placed in a glass jar containiag water, two strips 
of sheet-lead protruding through the closed t op of the jar. 


secondary currents were extremely strong and of consider- 
able duration. He therefore constructed large secondary 
batteries, using for this purpose two sheets of lead im- 
mersed in dilute acid. In order to reduce the internal 
resistance by bringing the opposed surfaces as nearly as 
possible together the two sheets were of large size and 


were rolled together in a spiral form, being kept from 
touching by the interposition of sheets of coarse canvas, 
or in later forms by means of bands of india-rubber. The 
general form of a single cell of Planté’s secondary battery 


is shown in Fig. 1. Such cells weighed over twenty 
pounds, and when properly prepared had an electromotive 


106 


WALORE 


[Fune 2, 1881 


force 24 times that of a Daniell’s cell; their internal | 
resistance was also very small, being from one-eighth to 

one-twentieth of an ohm. These cells improved with use ; 

the liherated gases attacking the surface of the lead elec- | 
trodes, so that they gradually became of a spongy texture, 
while the surface of the plate at which oxygen was | 
liberated became covered with a film of brown peroxide 
of lead. When both electrodes were thus ‘“‘formed”’ by | 
charging the cell at intervals of a few days in opposite 
directions, the Planté cell became a veritable accusulator 


Represents two sheets of lead, separated by strips of thick felt, prepared for 
rolling together round a roller. 


of electric currents, and was able to store up from a com- 
paratively feeble source a supply which could yield vastly 


stronger effects for a short time. In fact the secondary 
battery became in Planté’s hands a kind of Leyden-jar 
for storing currents of electricity ; the essential point of 
difference between the two being that while the Leyden- 
jar accumulates a chavge, and can be charged or discharged 
in an instant—or in other words possesses only an “ in- 
stantaneous capacity ”—the secondary battery accumulates 
currents which may flow into it for many hours, and which 
may take also a considerable time for their discharge, its 
“continuous capacity’? being very great as compared with 
its instantaneous capacity. The currents stored up in the 
secondary battery are however not stored up as accumu- 
lations of electricity. They are stored up in the form of 
chemical work done in the cell, this chemical work being 
capable of being retransformed at will into the energy of 
electric currents, When the charging current from an 
independent battery or from a dynamo-electric machine 
(see Fig. 2) is passed through a Planté cell, the electrode 
by which the current enters becomes more highly per- 
oxidised than before, while a corresponding amount of 
deoxidisation takes place at the electrode by which the 
current leaves the cell. When the cell thus charged is 
used as a battery it gives back a current which flows out 
from the electrode by which it formerly flowed zz ; passing 
through the cell from the deoxidised to the peroxidised 
electrode, until they are both reduced to a state of che- 
mical similarity. If the cell is joined to the dynamo- 
machine which charged it, in order to drive it round as 
an electro-magnetic engine or motor, it will cause it to 
rotate in the sae direction as that in which it was driven 
when used as a generator; the principle of reversibility 
applying both to the cell and to the machine. 

Several forms of secondary battery adapted for storage 
of currents have been suggested in recent years. In 
Philadelphia_Professors Houston and E. Thomson have 
tried a modification of the Daniell’s cell, in which sulphate 
of zine was electrolysed between electrodes of copper, the 
metallic zinc so deposited afterwards serving as the 
negative pole of the cell. Another suggestion, due to M. 
d’Arsonval, was to use an electrode of lead along with 
one of zinc, dipping into a solution of sulphate of zinc. 
The charging currents deposited metallic zinc upon the 
latter and liberated oxygen at the former, which, as in the 
Planté cell, bccame coated with spongy peroxide of lead. 
As this latter is not a very good conductor M. @’Arsonval 
further proposed to increase the effective surface by laying 


the sheet of lead horizontal and covering it with leaden 
shot, which should also become peroxidised. 

The latest form of secondary battery is that of M. 
Camille Faure, descrihed in NATURE, vol. xxiv. p. 68, of 
which there has been so much talk in the semi-scientific 
press, and which is now being made the central point of 
a great financial “ operation” in Paris. There can be no 
doubt that this instrument, though the accounts of its 
performances have been grossly exaggerated, is an im- 
provement upon that of Planté, of which it is a slight 
modification. The labour and difficulty of “forming” 
the Planté cell, that is to say of charging and re- 
charging it until a sufficient film of peroxide of lead 
should be produced, led M. Faure to try the effect 
of coating the lead plates at first with a film of ved 
fead or minium, a lower oxide than the dark brown 
peroxide, The two sheets, after having been covered 
with minium, are rolled together precisely as in the 
Planté cells, as shown in Fig. 3, a sheet of felt being 
interposed to prevent internal contact. It was stated 
by M. Reynier that the capacity of such cells was 
forty times that of the Planté cell; but four times 
would have been nearer the mark if cells of equal 
size were compared. M. Faure’s cells are made of 
large size and weigh 75 kilogrammes, or nearly 200 
lbs, It is stated tht one such cell would store a 
sufficient amount of current as to be able afterwards 
to yield in an hour an amount of work equal to one horse- 
power. Confirmatory observations are yet needed. 
Meantime let us just remind the enthusiast who brought 
over to England the “million foot-pounds” of energy 
stored up ina Faure cell, that he would have imported a 
dozen times as much stored energy if he had brought 
over instead a lump of coal-of the same weight. 

The uses for such secondary batteries may be of three 
kinds :—1. They may serve as portable supplies of elec- 
tricity to be left and called for to recharge when exhausted. 
2. They may serve to accumulate supplies of electricity 
from dynamo-electric machines, and store them until 
required for furnishing electric light or motive power on a 
small scale. 3. They may serve as equalisers of electric 
currents in a system in which the supply is liable to 
fluctuations. Suppose, for example, a dynamo-electric 
machine is employed to produce electric light. Any least 
thing which alters the speed of the machine, even for an 
instant, makes the light flicker and change in intensity ;. 
while the breakage of the engine-strap would at once 
cause total darkness. But if a secondary battery of 
suitable dimensions and power were inserted across the 
circuit between the dynamo-machine and the lamp, the 
inequalities of the current would be greatly modified. 
When the light was not in use the battery would store up 
the current. If the engine failed the battery would at 
once put forth its power. It is probably in this direction 
that the secondary battery will find no unimportant field 
of usefulness. 


A SINGGLAR CASE OF SHIPINCRE Cle 
HE wreck of the Danish mail steamer Phavzx, 
which took place off the west coast of Iceland on 
January 29, was attended by rather unusual circumstances 
deserving of note. The vessel (about 450 tons burden) 
sailed with cargo and the mails from Copenhagen for 
Leith, the Farée Islands, and Iceland, about the middle 
of January. 

Nothing particular occurred until after leaving the 
Farées, when she ran into a severe gale, which rapidly 
increased toa perfect hurricane, while at the same time 
the temperature fell to about 50° F. of frost (— 18° F.), 
Such cold is not extraordinary in these latitudes in winter, 
but fortunately it is seldom associated with very high 
winds. Under the circumstances in which the Phavix 
was placed every sea that she shipped froze, and the 
deck soon became covered with a foot or two of solid ice. 
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As time passed on the continued action of the sea 
raised a perfect iceberg on the forward part of the vessel, 
while the showers of spray carried along by the steadily 
increasing gale covered the masts, yards, and rigging 
with an ever-thickening coating of ice. Two or three 
days passed without the least abatement of the storm, 
and then the half-smothered steamer went over on her 
beam ends. The crew succeeded in cutting away the 
masts, and she once more righted. 

It however was clear, the gale showing no signs of 
breaking, that the relief was only temporary. The ice 
continued to form on the vessel, particularly about the 
forecastle, where, piled high above the bulwarks, and 
overhanging the sides, it threatened, by altering her trim, 
to raise the propeller out of the water, 

Under these circumstances, on the morning of January 
29, Capt. Kihl decided to run the steamer ashore while 
daylignt lasted. At some distance from the land she 
struck on a sunken rock, and the crew, taking to the 
boats, only succeeded with the greatest difficulty in 


reaching the shore, saving nothing but their lives, the 
English mail, and a bundle of blankets which (when 
carried ashore) was found to be useless—frozen into a 
solid lump. Their situation in deep snow on the desolate 
coast of Iceland, about 10o miles to the north-west of 
Reykjavik, was very critical, and a party of two or three 
of the stronger sailors under the command of M. Jas- 
persin, the tirst officer, proceeded in search of assistance, 
It was not however until about three in the morning of 
the 3oth, after suffering great hardships, that the sound 
of a pony kicking in a shed guided them to a house. 
The farmers immediately turned out, and eventually the 
scattered crew, twenty-two or twenty-three in number, 
were picked up, some of the clever little Icelandic dogs 
proving themselves most valuable auxiliaries in the search. 
Many of the men, however, were all but frozen to death 
in the snow. From this time all possible attention was 
given to them; but one, having both legs and arms 
frost-bitten, died; another afterwards had both legs am- 
putated below the knees; and the steward lost three 


fingers of each hand, 


Hardly one escaped more or less 
injury from the effects of the extreme cold to which 
they had been so long exposed. Capt. Kihl and the bulk 
of his crew soon after succeeded in getting to Reykjavik, 
and on April 13 they sailed in the sister steamer, the 


Arcturus, for Copenhagen. The officers and men of the 
wrecked vessel are of opinion that had Capt. Nih] not 
decided on the 29th to run the PAauzx ashore in daylight 
not a soul would have been saved, as the gale did not 
moderate for several days after; and the steamer, buried 
as It was under an enormous mass of ice, must have 
foundered in the night. 

In Iceland this storm will be long remembered by the 
destruction it caused ; and it is said that such a terrible 
winter has not been known for years. Sheep have 
perished in large numbers, and ponies have been killed to 
save hay. Then as the Icelanders depend on the outer 
world for flour, &c., the loss of the Phanzx with its cargo 
was a terrible misfortune. A letter from Reykjavik to a 
lady in Edinburgh, published on April 21 (and dated the 


loth), states that the magazines were empty, and con- 
cludes thus: “1t was very delightful to see the steamer 
Arcturus coming in the other day after having expected 
itso long. It brought both news and provisions, so that 
the poor people in the neighbourhood of Reykjavik can 
be helped for a while.” J. ALLEN AILEN 


IS OTIS 
Capt. FREDERICK JoHN OweEN Evans, C.B., F.R.S., has 
been made a K.C.B. Among all the crowd of names gazetted 
for such honours on the Queen’s birthday, not one had better 
deserved it by his services to his country, as well as to science, 
than the well-known Hydrographer to the Admiralty. 


Tue Visitation of the Royal Observatory takes place on 
Saturday. No doubt it will be numerously attended, as it is 
announced that Sir George Airy has resigned his post for the 
ist of August 
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Tus is 2 week of soivées. The Royal Society sozrée on 
Wednesday is followed by the Society of Arts soirée to- 
night, while the President of the Institution of Civil Engineers 
has issued invitations for another on Friday, These two last 
are held in the galleries of the South Kensington Museum, 


Mucu interest has always been attached by anthropologists to 
the Stone Age of Egypt, on account of its hearing on the an- 
tiquity of man. Hitherto the finds of stone implements have 
been purely superficial, but in March Jast General Pitt- 
Rivers, President of the Anthropological Institute, disco- 
yered worked flints two to three metres deep in stratified 
gravel and mud near Thebes. The gravel had become so 
indurated in Egyptian times that they were able to cut square- 
topped tombs supported by square pillars in it, and these have 
remained in their original condition to this day. Some of the 
implements were chiselled out of the gravel in the sides of these 
nombs. Geueral Pitt-Rivers will read a paper giving an account 
of this discovery at the Anthropological Institute on Tuesday 
text, the 7th inst. 

Mr. J. Y. BUCHANAN has, we learn, gone to Italy to see the 
ship which the Itahan Government has fitted out for deep 
sounding in the Mediterranean. 

THE “General Report of the Norwegian North-Atlantic 
Expedition” is being published in parts, each Memoir being 
distributed immediately on its leaving the press. The General 
Report will comprise the following Memoirs:—Capt. Wille, 
R.N. (Narrative of the Expedition—Description of the Appa- 
ratus, how constructed and used—Magnetical Observations) ; 
Prof. H, Mohn (Meteorology—Deep-sea Temperatures—Motion 
of the Sea—Astronomical, Geographical, Geological Observa- 
tions); Mr. H. Tornoe (Amount of Air in Sea Water—Amount 


of Carbonic Acid in Sea Water—Amount of Salt inSea Water) ; } 


Mr. L. Schmelck (the Salts inSea Water—Investigation of Bottom 
Samples); Prof. G. O. Sars (Crustacea, Pycnogonida, Tunicata, 
Bryozoa, Hydrozoa, Spongozoa, Rhizopoda, Protophyta) ; Drs. 
Danielssen and Koren (Holothurida, Echinida, Asterida, Crinoida, 
Gephyrea, Anthozoa); Mr. H, Friele (Mollusca, Brachiopoda) ; 
Dr. G. A. Hansen (Annulata); Mr, R. Collett (Fishes). 
publication of the Report, for which a grant of money has 
been obtained from the Norwegian Storthing, is conducted 
in conformity with the directions of His Norwegian Majesty’s 
Government. Of the memoirs we have received that on ‘‘ Fishes,” 
by Mr. R, Collett, and ‘‘ Chemistry,” by Mr. H. Tornoe. 

WE greatly regret to learn that Dr. James Croll, F.R.S., has 
been compelled, in consequence of ill-health, to retire from his 
position on the Geological Survey. The same reason will account 
for his not replying to certain correspondence and criticisms 
which would otherwise have claimed his attention, 

Dr, AuGusT WILHELM EICHLER, Director of the Royal 
Botanic Garden and Museum, Perlin, and Professor of Syste- 
matic Botany at the University, has recently been elected a 
Foreign Member of the Linnean Society in the room of the 
late G. P. Schimper of Strassburg, Prof, Eichler is well known 
among botanists for his memoir, ‘* Leranthaceze et Balano- 
phore,” in Martius’s “Flora Brasiliensis”; also as author 
of ‘*Entwicklungeschichte des Blattes,” and ‘* Bliithendia- 
gramme,” &c. 

WE regret to have to record the sudden death early in March 
of Mr. Jolin Sanderson, one of the oldest colonists of Natal. 
From his arrival in 1850 he resided in Durban, where he con- 
ducted for many years one of the most influential newspapers. 
He was otherwise much occupied with public business, and was 


for some time a member of the Legislative Council. To botanists | 


in Europe he was well known as an ardent explorer of the South 
African flora and active correspondent, and his name is com- 
memorated by the beautiful genus Sandersonia. 


The { 


A MONUMENT is to be erected to the memory of the late Dr. 
Broca, the founder of the Paris Anthropological Society ; not 
less than 44,000 francs have already been collected. We are 
desired to state that the list will soon be closed, and that all 
subseriptions are to be sent as early as possible to M. Leguay, 
treasurer of the fund, at the Paris Anthropological Society. 


THE Dorpat University offers two prizes of 750 and 500 
roubles respectively for the two best models of 2 monument 
in memory of Karl Ern't von Baer, Sculptors are informed 
that the models will be received by the University until 
September 1§ next, and that tbe carriage to and from Dor- 
pat will be defrayed by the University. Professors Dr. 
Grosse (Dresden) and Bobnstedt (Gotha) are members of the 
committee of decision, 


A MONUMENT of the celebrated naturalist, Freiherr von 
Siebold, was unveiled in the park of the Vieona Horti- 
cultural Society on April 22 last. The monument is four 
metres high, and is in the form of an obelisk with a granite 
pedestal, The upper part is formed by a very ancient memorial 
stone ornamented with floral designs, which was originally sent 
to the Vienna Exhibition by the Japanese Government, and was 
afterwards destined for this monument. Below this stone is a 
slab of marble bearing an excellent bas-relief of Siebold, the 
work of Schwanthaler, The whole monument is surrounded by 
living fir-trees, which were obtained from the Rax Alpe. 


THE death is announced of Dr. Ludwig Rabenhorst of Meissen 
(Saxony). He was a well-known botanist and editor of the 
fledwigia. Among his numerous publications we may point out 
‘Die Siisswasser Diatomaceen” (Leipzig, E. Kummer) as an 
indispensable companion to all students of microscopical plants. 


THE conversazione of the Society of Arts takes place to-night 
at South Kensington, and that of the Institution of Civil Engi- 
neers to-morrow night at the same place. 


THE death is announced of Herr Andreas Schmid of Fichstatt 


| (Bavaria), the editor of the Azenenzeitung, and author of 


numerous treatises and pamphlets on hee-culture, 


THE Whit-Monday excursion of the Geologists’ Association is 
to be to the Isle of Wight, and will last three days. 


Dr. SCHLIEMANN has recently been nominated “honorary 
citizen of Berlin,” and has also been presented with the large 
gold medal “for Arts aud Sciences” by the Grand Duke of 
Meck lenburg-Schwerin. 


IN a brickfield near Litzen (Saxony) some 200 sepulchral 
urns, skulls, and bones have heen found. Dr, Virchow has 
examined one of the skulls, and declares it to be of a very 
peculiar type, somewhat resembling the well-known Neander 
Valley skull, but yet differing from it sufficiently to forma special 
type of its own, The whole discovery at Liitzen, combining 
cremation and ordinary burial, is at present unique. No oma- 
ments of any kind were discovered. 


THE Jablonowski Society at Leipzig offers the following prizes 
in its scientific section for 1881 :—7o00 marks (352.) for an inves- 
tigation of the motion of Encke’s comet, at least for the period 
since 1848, taking into account all disturbing influences ; for 
1882: the same amount for a compilation of our present know- 
ledge of the corrosion-figures of crystals, with an account of 
orginal experiments on this subject and a deduction of general 
maxims regarding the cohesion and structure of crystals a» well 
as their molecular conditions ; for 1883: the same amount for a 
determination of the photo-electrical tensions produced in artificial 
and suitably-coloured crystals by the action of light and their 
relations to the thermo-electrical effects produced hy changes of 
temperature. 
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THE works will begin immediately for the construction of the 
International Exhibition Electrical Railway, as we are glad to 
state that the request of Messrs. Siemens has been granted hy 
the Municipal Council of Paris. 


Our Paris Correspondent was present last Friday during an 
experiment made by M. Trouvé on a small boat between 
Port Royal and Pont des Arts. The boat, measuring 5m. 
50 by 1°30, and carrying three persons, obtained a mean 
velocity of 1m. 30 per second, with a magneto electric motor 
weighing 2 kilogr., and two series of six Wollaston elements 
weighing 12 kilogr. each. The trial lasted an hour and a 
half, and was interrupted by darkness. These experiments 
will be repeated shortly on the Bois de Boulogne lakes. The 
motor, which was construtted to give 8 kilogrammetres per second, 
did a duty which a single rower would have been unable to per- 
form. The electro-magnetic motor was placed on the rmdder, 
and the motion communicated to a small screw placed in the 
lower part by a chain, This system is not calculated to utilise 
the whole extent of the motive power generated by the elements, 
but it dispenses entirely with any alteration to the boat. This 
last circumstance is considered as decidedly important in popu- 
larising the system amongst yachtsmen. There is not the slightest 
vibration or noise of any description felt on board. 


THE lectures which were delivered in connection with the 
Glasgow Naval and Marine Engineering Exhibition are about to 
be published. 


Mr. W. R. Browne has issued a carefully revised edition of 
the Library Catalogue of the Institute of Mechanical Engineers, 
combining both a list of authors and of subjects. It also contains 
a Subject-Index of papers in the Proceedings, 1847-80. 


Mr. C. W. Harpinc, of King’s Lynn, received prizes for 
two papers at the Recent Norwich Fisheries Exhibition :—1. 
‘Essay on the Artificial Propagation of Anadromous Fish other 
than the Salmon, and the Re-stocking of the Tidal Waters of 
our Large Rivers Artificially with Smelts,” &c.; 2. ‘‘On the 
Utilisation of Localities in Norfolk and Suffolk suitable for the 
Cultivation of Mussels and other Shell Fish.” 


On Monday night shocks of earthquake were felt at the 
Observatory on Mount Vesuvius and at the villages at the foot 
of the mountain, especially at Torre del Greco. At nine o’clock 
on Tuesday morning the seismographic activity was decreasing. 


THE Swiss Federal Commission for Meteorology has been 
definitively constituted for three years as follows :—M. Schenk, 
president ; Professors R. Wolf (Ziirich), Hagenbach (Basel), 
Plantamour (Geneva), Ch. Dufour (Morges), Forster (Berne), 
and Weber (Ziirich), and M. Coaz Inspector of Forests at Berne. 
The Commission met at Berne on May 23, and discussed the 
institution of a Central Board at Ziirich. Want of means has 
prevented it from opening the important meteorological station 
on the summit of Mount Sentis. 


M. DE LEssEps has heen urging upon the Khedive of Egypt 
the re-establishment of the Cairo Observatory, originally founded 
by Mehemet Ali; its fine instruments have been long ago dis- 


persed among various establishments. The atmosphere of Egypt | typhus, and typhoid. The longest period, forty days, included 


is peculiarly favourable for observatory work, and we hope the 
Khedive will take M. de Lesseps’ advice. 


A MARINE Exhibition will be held at Hamburg in Septemher 
next, of which nautical and astronomical instruments will form 
the principal part. 


A CORRESPONDENT (A. H. McC.) of the New York HW7ekly | 


Evening Post, writes on the question of the Sound of the Aurora: 
—In your edition of Saturday I noticed an abstract from “ Record 
of a Girlhood,” in regard to hearing the aurora horealis, and 
therefore beg to give you my experience on the subject. In 
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the winter of 1846 I crossed the Atlantic from Newfoundland 
to Greenock in the brig Amanda, We had strong southerly 
winds the whole passage, without seeing the sun until after 
making land; three days previously a strong southerly gale 
carried away our only top-sail, leaving us without sufficient after 
sail, and consequently we were driven far to the northward. 
The day hefore we made land the wind suddenly changed to the 
north-west, and as night approached tbe sky became clear. At 
ahout 9 o'clock p.m. the captain called all passengers on deck, 
and a more magnificent spectacle was never contemplated—the 
whole heaven was a blaze of white light, the aurora darted and 
rushed from every point and re flected each colour of the rainbow, 
While it lasted we could distinctly hear the sound, as if the folds 
of heavy silk were shaken, sometimes sharp and quick, and then 
receding until the sound was lost, according to the intensity of 
the flash. During most of the time a hook could easily he read 
on deck. The phenomenon lasted about four hours, during 
which time we all remained on deck. Next morning we made 
land, which proved to be Barra Head, Southern Hebrides, and 
were able to lay our course. 


On May 2 the German Fisheries Society held its annual 
meeting at Berlin, his Imperial Highness the Crown Prince 
heing present. [err Friedel, the director of the Markische 
Museum, delivered a festive address on ‘‘ Pre-scientific Fishing.” 
Afterwards the president of the Society, Iferr von Behr- 
Schmoldow, read the report for the year, which was highly 
favourable. Some 6,000,000 ova have been “sown ont” in 
German waters. Excellent results were obtained with 300,000 
American salmon ova and a similar number of shad ova, The 
intercourse with the fisheries societies in Austria, Frauce, and 
the United States was very successful and remunerative. 


AT the annual general meeting of the Sanitary Institute of 
Great Britain on May 25, Dr. Richardson, F.R.S., who for four 
years past has acted as Chairman of Council, and who now goes 
out of office by rotation, after expressing his thanks to his 
colleagues for all the courtesies they had shown him, satd he 
could not, he thought, conclude his work as chairman more use- 
fully than by giving a short account of some recently conducted 
researches which he had made as to the periods of incubation of 
the infectious diseases which the sanitarian has to combat. He 
proceeded to indicate that there are twenty-six well-known 
diseases of this kind, and they each have their special periods of 
incubation, which, though open to exceptions, are fairly regular. 
The period of incubation was that period which intervened 
hetween the acceptation of the poison that caused the disease and 
the first manifestation of effect. Disea-es might thus be grouped 
according to their stages of incubation into five classes—Shortest, 
Short, Medium, Long, Longest. The shortest period was one to 
four days: under this head came plague, cholera, malignant 
pustule, and dissection poison. The second period was from 
two to six days, and under this head came scarlet fever, diphthe- 
ria, croup, erysipelas, hooping-cough, influenza, glanders, and 
pyxmia. The medium period was from four to eight days, and 
in it are included cow-pox and relapsing fever. The long period 
had ten to fifteen days, and included in it measles, mumps, 


syphilis, and might include hydrophobia. Dr. Richardson con- 


| cluded his address by showing the important practical sanitary 
| lessons that were connected with a correct knowledge of these 


periods of incubation. 


THE Technological, Industrial, and Sanitary Museum of New 
South Wales is, we learn, intended to occu ya similar position 
and fulfil the same purpose in that colony which the South 
Kensington Museum, the Bethnal Green Museum, the Museum 
of Practical Geology, the Patent Office Museum, and the Parkes 
Museum of Hygiene doin London. To this end, it is intended 
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to collect together typical collections of all materials of economic 
valne helonging to the animal, vegetable, and mineral kingdoms, 
from the raw material through the various stages of manufacture, 
to the final product or finished article ready for use. It is 
intended that the following shall be more or less completely 
represented :— Animal products; vegetable products; waste 
products; foods ; economic entomology; economie geological 
specimens ; educational apparatus and appliances; sanitary and 
hygienic appliances and systems; mining, engineering, and 
machinery ; agricultural tools, appliances, and machinery ; also 
soils, mannres, &c.; models, drawings, and descriptions of 
patents ; ethnological specimens ; examples of historical furniture 
and of artistic workmanship in iron and other metals; photo- 
gtaphs, electrotype, plaster, and other reproductions of examples 
of art workmanship where originals are not to be obtained, 
Exhibition catalogues, trade journals, price lists, and descriptions 
of new processes or industries. The acting secretary is Mr. 
Charles R. Buckland. 


WE have received the abstract of Transactions of the Anthro- 
pological Society of Washington for the first two years of its 
existence, ending January, 1881. It contains brief notices of 
the meetings of the Society, the papers read, as might be ex- 
pected, relating mostly to American Indians. A paper by Col. 
Mallory, ‘‘On the Comparative Mythology of the Two Indias 
(Asia and America) * shows that many resemblances exist between 
them, arising solely, however, from the efforts of two quite 
distinct primitive peoples to interpret the same natural pheno- 
mena, Prof. Gill deals with the Zoological Relations of Man. 
The principal papers, however, are the annual addresses of the 
president, Mr, J. W. Powell, on the Evolution of Language, 
as Exhibited in the Specialisation of the Grammatic Processes, 
the Differentiation of the Parts of Speech, and the Integration 
of the Sentence, from a Study of Indian Languages; and on 
Limitations to the Use of Anthropological Data. Mr. Powell 


has also a long paper on ** Wyandot Government—a Short Study 
of Tribal Society.” 


WE have received a long letter from Mr, Gerald Massey on 
our review of his ‘‘ Book of the Beginnings,” which we regret we 
are unable to print. We should state, however, that the word 
botile, p. 49, col. 1, line 17 from bottom, was a misprint for 
beetle ; and the following extract from Mr. Massey’s work (vol. i. 
p- 145) will show the sense in which he quoted Prof, Max 
Miiller:—‘‘If the first man were called in Sanskrit Adima, 
and in Hebrew Adam, and if the two were really the same 
word, then Hebrew and Sanskrit could not be members of 
two different families of speech, or we should be driven to 
admit that Adam was borrowed by the Jews from the Hindus, 
for it is in Sanskrit only that Adima means the first, whereas in 
Hebrew it has no such meaning.”—(Quoted from Max Miiller’s 
** Science of Religion,” p. 302). 


THE additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon (Cynocephalus porcarius? ) 
from Sonth Africa, presented hy Mrs, Findlay; a Common 
Marmoset (Hefale jacchus), a Black-eared Marmoset (Hapale 
tenicillaza) from South-East Brazil, presented by Mr. C. Stewart; 
a Two-spotted Paradoxure (Wandinia binotata?) from West 
Africa, presented by Mr. W. H. Hart; a Bennett’s Gazelle 
(Gazella bennett’) from Afghanistan, presented by Brigadier- 
General Tanner ; a Globose Curassow (Crax globicera) from 
Central America, presented by Mr, Allan Lambert ; a Slow- 
worm (Angeis fragilis), British, presented by Mr. G. Mengee ; 
three Peacock Pheasants (Polyplectron chinguis§ 6 2) from 
British Burmab, six Nuthatches (Sita casita), British, deposited ; 
two Ring-necked Pheasants (Paséavos torquates 6 9) from 
China, two Swinhoe’s Pheasants (Zuplocamus swinhoii d 2) 


from Formosa, four Chilian Pintails (Dafila spinicauda) from | 
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Antarctic America, an Antarctic Skua (Stercorarius antarcticus) 
from the Antarctic Seas, a Dominican Gull (Larus dominicanus) 
from the Falkland Islands, a White-marked Duck (Anas specte- 
laris) from the Straits of Magellan, an African Wild Ass (Zgeus 
tentopus §) from Abyssinia, purchased; a Cashmere Shawl 
Goat (Capra hircus), a Mouflon (Ovis musimon ? ), born in the 
Gardens ; three Variegated Sheldrakes ( Zavorna variegata) bred 
in the Gardens. 


OUR ASTRONOMICAL COLUMN 


A New VARIABLE STAR.—Prof. Julius Schmidt publishes an 
account of his observation of a star of from $m. to gm. in Canis 
Minor on April 1, which had not been remarked as late as 
March 28, and of which not a trace was visible on the following 
nizht. On November 25, 1879, Mr. Baxendell discovered a 
star in Canis Minor of about 8‘8m., and of a decided orange 
colour, where the Durchmusterung showed no star, which gra- 
dually diminished, until on January 11, 1880, it was estimated 
9°6. Prof. Schmidt gives the position of this star from obser- 
vations at Athens and at Dunecht, with the places of two of 
Bessel’s stars as follows for 18S0°0 :— 


R.A. Decl. 
Re is Gt, Sous 
W.B., 7h. 1014 7 34 18°04 + 8 40 20°9 (4) 
Baxerdell’s star 7 34 49°98 + 8 39 3e°1 (x) 
W.B., 7h. 1029 7 34 54°17 + 8 42 2074 (2) 


Examining this neighbourhood with a 53-feet refractor on the 
evening of April 1, he remarked a star (c) of between the eighth 
and ninth magnitude, and by ‘‘ eine Ordinaten-construction” from 
a diazram then made, he judged its position for 1$S0°e to be in 
R.A. 7h. 34m. 56°4s., Decl. + 8° 414. If these places are 
reduced to the epoch of the Durchmusterung (1855‘0) they will 
stand as follows :— 


RA. Decl. 
m hh th Sh eke 
b 9 7 32 56°6 +8 43°7 
ag Oe 7 3an2e.5 +8 42°8 
a BI) can FF Bie) SOPs +8 45°8 
. ., } Without a greater 
¢ 9 7 33 35°0 +8 44rq 


error than 0''7, 


On April 2, at 8h., with the same refractor, not the slightest 
trace of ¢ could be discovered, and on taking the precaution to 
examine the stars within a space of two minutes (time) preceding 
and following the place by the previous night’s observation, no 
similar object was found: a star 1on., wantinz in Argelander, 
showed no motion in two honrs. On April 3 and 4 Prof. 
Schmidt was similarly nnsnccessful, Baxeniell’s star had been 
compared with Bessel’s two stars with the Cometen-Sucher 
on eighty-six evenings between 1879, December 6, and 1881, 
March 28 (an instance, by the way, of the scrutinising system 
of observation which the indefatigable a-tronomer of Athens is 
accustomed to apply in his variable-star work): on no occasion 
was any object noted in the plice of the starc. 

Prof. Schmidt has remarks upon this observation to the fol- 
lowing effect : if the object had been a distant planet it wonld 
have been found on April 2, 3, and 4 close to its place on April 1, 
If it had belonged to the group of minor planets it would have 
been readily identified on one of the evenings the vicinity was 
examined, by means of the Durchmusterung, withont knowledge 
as to the direction of motion. If it were a variable star there 
was a variation of light from 85m, to absolute invi-ibility in 
twenty-fonr hours, which has never been remarked in any other 
variable ; and lastly, if it were a Nove, of the class to which the 
well-known stars of 1848, 1860, 1866, and 1876 have been 
assigned, its illuminatioa is limited to the interval between the 
eveninzs of March 28 and April 1, and therefore could have 
extended only to four days. 

Referring the places of the objects observed by Baxendell and 
Schmidt to the star of $'3m., No. 1029 of Weisse’s Bessel, we 
find— 


Angle of position. Distance. 
~ i“ 
For Baxendell’s star ... 207'8 135 
For Schmidt's star 153°2 73 


Felldcker’s careful work for the Berlin Chart, Hour VII, does 
| not render any assistance in this case. One of our many amatenrs 
might advantageously take np the systematic and frequent obser- 
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vation of the neighbours of W.B. 7h. 1029. It may be ulti- 
mately found that Schmidt’s star affords an extreme illustration 
of the laws affecting variables of the class of U Geminorum. 

Can Mr. Baxendell put anything upon record as to dates when 
he has examined the vicinity, which may bear upon the length 
of invisibility of Schmidt’s star ? 

Tue CoMmETs OF 1810 AND 1863 (v).—-At the suggestion of 
Prof, Bruhns new elements of the Comet of 1810 have been 
investigated by Herr Thraen from the ten observations made at 
Marseilles by Pons, who discovered the comet on August 22. 
We had previou-ly orbits by Bessel ard Triesnecker. The 
observations are unfortunately affected with considerable errors, 
but the following appears to be the best system of elements 
obtainable from them :— 


Perihelion passage, 1810, October 6°23793, M.T. at Greenwich. 


Longitude of perihelion 63 46 43) M. Eq. 


* Ascending node ... 308 50 31 | 1810°0 
Inclination oie ae 62 55 39 
Log. perikelion distance 9°986603 


Motion—direct. 


We subjoin Prof, Weiss’s parabolic elements of the Comet 
1863 (v), discovered by Respighi at Bologna on December 28; 
notwithstanding their striking resemblance to those of the comet 
of 1810, Prof. Weiss was inclined to consider the comets dif- 
ferent: he tried an ellipse with period of fifty-three years, but 
the comparison of the observations in January, 1864, was not so 
satisfactory as with the parabola. Michez, by direct calculation 
upon a month’s observations, obtained a period of 109 years, 


Perihelion passage, 1863, Dec. 27°76369, M.T. at Greenwich. 


Longitude of perihelion 60 24. 28) M. Eq. 


a Ascending node... 304 43 264 1864'0 
inclination’... “.... <0 <- 64 28 46 
Log. perihelion distance 9°S87344 


Motion—direct. 
There is perhaps room for a further and more minute discussion 
of the observations of 1863-64, thcugh the result may be adverse 
to the idea at one time entertained that the comets are identical. 
There was a near approach to the Earth at the end of January, 
1864 (0°18), and the perturbations from this cause will require to 
be taken into account in a more refired determination of the 
crbit. The comet was obseryed at Krem:miinster till February 
14; Prof. Julius Schmidt sought for it ineffectually at Athens on 
March 4. 
Probably we have, in the case of these comets, an illustration 
that mere similarity of orbits, even though it may be pretty close, 
is not to be regarded as proof of identity. 


CHEMICAL NOTES 


Herr DRECHSEL claims (Yournal Pract. Chem.) to have 
converted ammonium carbonate into urea by the continued action 
of a galvanic current, the direction of which is rapidly reversed 
by a self-acting commutator, 


A MODIFICATION in the process for manufacturing iodin® 
from seaweed is described by MM. Pellieux and Allary (Bud: 
Soc. Chim.), whereby, it is said, nine times more iodine is 
obtained than by tbe older process. The unburnt seaweeds are 
allowed to ferment in large heaps; the liquor which drains off 
is concentrated and dialysed in Dubrunfaut’s apparatus before 
evaporation. The plants are burnt without further drying. 


SEVERAL of the tinned preparations of the St. Louis Canning 
Company have been examined by Mr. Wigner (4 va/yst), The 
dietetic value of the corned beef is about twice that of boneless 
fresh beef; the cooked ox-tongues contain less salt and more 
hiutritive matter than ordinary dried tongues. Swccofash, an 
American preparation of haricot beans, Lima beans, and maize, 
cooked in the tin, with addition of a little fat, is recommended 
as a good specimen of boiled vegetable food. 


THE number 197°2 is generally accepted as the atomic weight 
of {latinum; Iferr Seubert has very recently shown, in the 
Serichte of tbe German Chemical Society, that this number is 
very probably too high. As the mean of thirty-nine closely- 
agreeing results, Herr Seubert obtains the number 194°46. If 
this number is accepted the atomic weight of platinum is less 
than that of gold. 
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IleRR TH. Wii has studied (Ber/iner Berichte) the action 
of finely-divided palladium, platinum, and rhodium, when heated 
in a stream of coal-gas, He finds that these metals decompose 
the gas, that when palladinm is used a deposit of carbon takes 
place at some distance from the heated metals; that with pla- 
tinum the carbon is deposited on the metal, but that on heating 
in astream of air the carbon Is burnt completely away, and the 
metal remains in its original form; with rhodium, however, the 
carbon appears to form a compound, the volume of which is 
considerably greater than that of the metal itself; this compound 
is decomposed only with difficulty, leaving metallic rhodium in 
a much more bulky form than that which it possessed before the 
experiment. 


MICHAELIS AND SCHULTE describe, in Berliner Berichte, a 
new derivative of benzene, analogous with azobenzene, but 
containing arsenic in place: of nitrogen. <drsenobenzene, 
C,H;—As=As—C,H,, produced by the action of reducing 
agents on C,II;AsO, forms slightly yellow coloured needles 
which are insoluble in alcohol and ether, and crystallise well 
from hot xylene. The new compound, nnlike azobenzene, 
readily takes up two atoms of chlorine, forming— 

C,H,;—As—As—C,l1;. 
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Dr. A. R. LEDs describes, in the same journal, the action 
of nascent oxygen, ozone, and hydrogen peroxide on benzene, 
Nascent oxygen was produced by the action of moist phosphorus 
on air in presence of benzene ; if the action proceeds in sunlight 
a large quantity of phenol is produced, together with oxalic acid ; 
but if in diffused daylight no phenol is formed. Phenol was 
also produced by the direct action of hydrogen peroxide on ben- 
zene, but when ozone acted on the same hydrocarbon, carbon 
dioxide, acetic, formic, and oxalic acids were produced, but no 
phenol was formed. 


IN a preliminary note in the Berliner Berichte, Herr Donath 
states that the ordinary method of volumetric determination of 
oxidisable substances by titration with potassium permanganate 
in presence of acid may, in many cases, be advantageously re- 
placed by an inverse process in which a neutral solution of the 
substance to be oxidised is added to a strongly alkaline solution 
of permanganate, whereby oxidation occurs with precipitation 
of manganese dioxide :—thus with manganese salts and with 
chromic salts the following actions occur :— 

(1) 3MnO + Mn,O, = 5Mn0,,. 
(2) Cr,O, + Mn,O, = 2CrO3 + 2MnO;. 

A METHOD for determining molybdenum in molybdates is 
described by Danesi (in Adi della Accademia), based upon the 
fact that hydriodic acid is decomposed by molybdenum tri- 
oxide with separation of iodine, A weighed quantity of the 
molybdate under analysis is mixed with hydrochloric acid and a 
solution of potassium iodide ; the amount of iodine Jiberated 
in the reaction is determined by titration with sodium thiosul- 
phate solution. The results are very accurate, 


In the same journal a method for determining nitrites and 
nitrates in the same solution is described by Piccini: the method 
is based on the decomposition of ferrous chloride by nitrous and 
nitric acids with evolution of nitric oxide, and on the greater 
readiness with which this decomposition is accomplished by 
nitrous than by nitric acid. 

HERR M. GrOcER has prepared (/Viex. Azad, Ber.) several 
sulphochromites, #.¢. salts of a chromeus acid in which oxygen is 
replaced by sulphur ; the following salts are mentioned among 


others :— 
Na,Cr,S, CdCr2S, 
Ag.CrS, SnCr.S,. 

THERE are about 300 known optically active carbon compounds, 
The specific rotatory power of but seven of these has been accu- 
rately determined for the pure substance, and for solutions of the 
substance in various solvents in all possible degrees of dilution ; 
these seven are tartaric acid and ethyl tartrate, cane-sugar, 
dextrose, terpene from turpentine oil, nicotine, and camphor. 
The nature and quantity of the solvent employed exerts a marked 
influence on the rotatory power of the active compound ; as a 
contribution to this subject the measurements made by Herr A. 
Becker (Deut. Chem. Ges. Berichte) of the rotatory power of 
asparagine and aspartic acid deserve mention. An aqueous 
solution of either compound exhibits left-handed rotatory powers 5 
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addition of hydrochloric or sulphuric acid diminishes the lavo- 
rotatory action, and eventually converts it into a marked dextro- 
rotatory one; addition of acetic acid has a similar, but much less 
marked effect ; with asparagine a point is reached at which the 
solution, in acetic acid, is optically inactive. 


ATTENTION was recently drawn in these ‘‘ Notes” to an 
attempt made by Th. Thomsen to show that the numbers 
expressing the specific rotatory powers. of varions carbon com- 
pounds might be expressed as whole multiples of certain funda- 
mental constants; each of these constants was supposed to be 
characteristic of a group of allied compounds. Thomsen’s 
methods of calculation have been severely criticised by Landolt 
(in the Be? ichte), who has shown that from the limited accurate 
data at our disposal such an attempt as that of Thomsen can 
only be regarded as a play on numbers, and is devoid of all 
scientific value. 

EXPERIMENTS are described in the May number of the 
Fournal of the Chemical Society by Jones and Taylor, which 
appear to leave little doubt that these chemists have succeeded 
in preparing a gaseous hydride of boron, and that the probable 
formula of this compound is BHz. The new componnd—the 
existence of which establishes another point of analogy between 
boron and the nitrogen elements-—is prepared by decomposing 
magnesinm boride by a dilute acid; the gas has only been 
obtained largely mixed with hydrogen; it burns with a green 
flame, and is decomposed by heat with deposition of boron, 


IN the conrse of a paper on the appearance of nitrous acid during 
the evaporation of water (Chem, Soc. Yournal), by Warrington, 
experiments on the detection of this acid, by the use of hydro- 
chloric acid and naphthylamine hydrochloride, are described, 
which show that one part of nitrous acid is easily detected in 
10,000,000 parts of water, and that as small a quantity as one 
part in 1,000,000,000 can be detected. 


In the Zeitschrift fiir anal. Chem, Herr Seelheim describes 
experiments on the percolation of waters through soils, from 
which he draws the following general conclusions :—Only that 
stratum of any soil which is composed of the smallest particles 
need be considered in determining the permeability by water 
of the soil of a district. The composition of a soil must be 
ascertained, otherwise experiments on a large scale furnish no 
measure of the permabil.ty of that soil, The thickest stratum 
of sand allows the passage of many hundred times more water 
than a layer of clay only one centimetre thick, The permea- 
bility of dykes may be regulated by inserting layers of clay 
between layers of sand. 


SMALL quantities of carbon monoxide may be detected, eg, 
in the air of rooms, by drawing the suspected gas over powdered 
glass moistened with diluted blood, shaking the blood with a 
drop of ammonium sulphide and examining by the spectroscope, 
Strips of paper soaked in a solution of o°2 gram. palladium 
chloride in 100 c.c. water serve to detect carbon monoxide: the 
dried ships are suspended by platinum wives in a large flask with 
a very little water, and the flask is corke1; with five parts of 
carbon monoxide in the atmosphere of the flask, a black shining 
deposit of metallic palladium appears on the paper in a few 
minutes; with one part, in two to four hours; and with 0°5 
part, in from twelve to twenty-four hours. 


A USEFUL historical account of the investigations made on 
the subject of dephosphorising pig-iron, appears in Dingler’s 
polytechnisches Fournal, and in abstract in the May number of 
the Yourval of the Chemical Society. 


THE rate of chemical reactions having been lately the subject 
of several investigations and disenssions, M. Kayander publishes 
in the Russian Yourval of the Chemical and Physical Society 
(vol, xiii. fascicule 4), the results of his last mea-urements. 
Without +eeking to establish theories as to a connection between 
chemical affinity and the rate of reactions, M. Kayander simply 
tries to make mea urements in a branch of chemistry insufh- 
ciently worked until now. To simplify the results he has em- 
ployed a solid body and a liquid one, and has measured the rate 
of dissolution of magnesium in various acids; the magnesium 
was taken in the shape of small plates, having a surface of about 
2000 square millimetres ; the acids, in solutions of o’o1 of 
the atomic weight (in gramme.) in a litre of water. Experi- 
ments as to the influence of varions degrees of concentration 
will be published in a second paper. As to the influence of 
time, he arrives at the conclusion that the reaction begins at 
the very moment of the immersion of the magnesium in the 
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acid; acids when mixed produce the same action as if taken 
separately. As to temperature, its influence is precisely that 
which it exercises on the diminution of the internal friction 
of the particles of the liquid against one another, and does not 
seem to influence the chemical properties of the reacting bodies ; 
the figures M. Kayander has arrived at from a long series of 
measurements establish that the speed of the reaction is inversely 
proportional to the internal friction of the medium, The re- 
searches will be continued. 


PHYSICAL NOTES 


On heating a plate of boracite lately Herr Klein (Gott. Soc. 
of Sct.) was surprised to observe a complete change of the 
optical image. The boundary lines of the optical fields 
prove variable with temperature, and often wholly disappear, 
perhaps reappearing in quite different places. Herr Klein con- 
cludes from these and previous observations that boracite does 
not owe its origin to a twin-like formation of parts of lower 
symmetry, but is regular, and produces simple individuals ; and 
the optical properties, apparently in sharp contradiction to this, 
are really dune to tensions produced in growth. These divide the 
crystal into parts of different tension, of which the sometimes 
stronger suppress the weaker, for certain temperatures and 
po-itions of the crystal, (Similar properties in crystals of 
analcime have been described by Herr Ben Sande to the Gattingen 
Society.) 


AN ingenious, somewhat complex, apparatus, named an aufo- 
matic methanometer, oy automatic analyser of fire damp, has 
been recently brought before the Geneva Physical Society by 
Prof. Monnier (Arch, des Sct., April 15). The fire-damp, in 
presence of air in excess, is decomposed in a glass vessel by a 
platinum wire rendered incandescent, and the condensatiou pro- 
duced acts directly on a mercury manometer, having platinum 
wires inserted in its tube. The air of the mine is automatically 
forced by bellows, every hour and half hour, into the burner, 
The receiving apparatus stands in the central office. ‘The system 
includes several electro-magnets, two batteries, pendulums with 
escapement, an alarm-bell, &c. : 


THE influence of pressure on the electric conductivity of metal 
wires has been studied anew hy M, Chwolson (Imp. Acad. of St. 
Petersburg Bx//., March) ; Wartmann’s previous experiments, in 
which wires were compressed between steel plates with caoutchouc 
lining, having failed to show whether pressure changes the sfeczfic 
resistance. M. Chwolson used a piezometer, giving pressures 
up to 60 atmospheres, the wire being wound round a glass tube, 
tben passed through it, and the tube inserted in another, which 
was connected with the piezometer. (The two wire ends were 
brought ont throngh binding screws.) Among other results, at 
3'8 C. the copper wire showed a relative diminution of resistance 
of about o’o000013 by one atmosphere of pressure; a hard 
brass wire about o*oooco11; and a lead wire (at 7° C.) about 
o*oooolt, or ten times more than the brass, Pressing at 17° C. 
the calorific action preponderates over the direct action of 
pressure for copper and brass, while the reverse occurs with 
lead. Moreover, the anthor proves, in the case of the brass wire, 
that the pressure causes change of the specific resistance besides 
change of the resistance through change of the length and 
thickness. Every relative change of volume involves a relative 
change of the specific resistance about 3°6 times as great, 


M. Mascart showed recently how the phenomenon of Tal- 
bot’s fringes could be applied to measurin: the refractive indices 
of gases and the difference between the refractive index of a 
solid and that of a liquid. M. Hurion has further thus mea- 
sured the difference of the refractive indices of liquids, and in 
the Yournal de Physique for April he shows how the refractive 
index of a liquid may with those fringes be directly determined. 
The two interferent rays are rendered vertical, so as each to 
traverse one of the halves of a partitioned rectangular vessel 
with glass bottom, The liquid being first at the same level in 
both divi-ions, its level in one is gradually lowered by a special 
contrivance, and this has the effect of displacing the fringes in 
the field of the tele cope. Let ¢ be the variation of level, 7 the 
number of fringes that have pas:ied a point in the field corre- 
sponding to light of wave-length a, then ¢e(#z-1) =/fa. The 
letter 7 represents the refractive index of the liquid for light of 
wave-length a. (For further details we refer to M. Hurion’s 
note.) 
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Pror. TROWsRIDGE lately observed that a steel bar magnet- 
ised ta saturation at 20° C. and subjected to a temperature of 
— 60° C. lost 66 per cent. of its magnetism (a much greater per- 
centage than that formerly observed by Wiedemann). 


Pror, Rosinson of Ohio concludes from experiments (Your. 
Frankl, Inst., March) that vibrations in extended media from a 
remote single centre of disturbance, can only be longitudinal, 
even in light ; that vibrations will be to some extent transversal 
when due to two or more centres of disturbance not in the same 
line ; and that undulations, to be in a condition called polarised, 
must consist of vibrations which are transversal, and that no 
necessity exists for assuming vibrations transversal in front of a 
polariser. These views are not only contrary to the accepted 
wave-theory of light, and to the conclusions derived from Max- 
well’s electromagnetic theory, but appear to be directly negatived 
by the experiments of Stokes and Figeau. 


In his third paper on electrical shadows (Gott, Soc. Nachr., 
February §) Herr Holtz studies, zw/er a/za, the differences in 
form of the light surface and shadows from the two electricities ; 
the effects of using differently-conducting surfaces under the silk, 
and of using convex and concave spherical or cylindrical sur- 
faces ; the double shadows from two surfaces used as electrodes ; 
the use of a silk screen between pointed electrodes, &c. 


A NEW seismometer is described hy Dr. G. Wagener of Kioto, 
Japan, for which he claims several advantages over the ordinary 
heavy-peudulum seismometers. It consists of a strong rigid 
frame in the form of a short quadrangular pyramid, from which 
is suspended an iron ball weighing about fifty pounds by means 
of a bundle of untwisted silk fibres three feet long. Below this 
ball is an indicating pendulum consisting of a hollow sphere 
pivoted near its centre of suspension npon a small polished ball, 
also rigidly fixed to the frame, and carrying beneath it a light 
arm, whereby its motions are multiplied twenty-four times. A 
small sphere fixed to the bottom of the iron ball plays into a 
cavity in the summit of the indicating pendulum. The latter 
has, by reason of its construction, a very short period of oscilla- 
tion as compared with that of the iron ball. Ilence when an 
earthquake occurs the inertia of the heavy ball will keep it for 
a considerable time in its position, while the pointer of the indi- 
cating pendulum moves toward the region whence the disturb- 
ance came, and can return almost in-tantly if the horizontal 
displacement be succeeded by a displacement in the opposite 
direction. That the movement of the pendulum may be regis- 
tered accurately in point of time, a small silk thread attached to 
the bottom of the indicating pendulum passes through a small 
eye-hole in a porcelain plate immediately beneath, and thence 
passes round a light indicating wheel which is also in connection 
wlth a l-ver which at the slightest movement drops, and stops a 
clock. A kindred apparatus is employed to register the direc- 
tion of the shock, eight threads from the indicating pendulum 
of a similar instrument being wound round eizht indicating 
wheels for the eight chief points of the compass. For these 
instruments it is claimed that there is less error from oscillations 
than in the usual instruments, the inertia of the indicating pendu- 
lum checking the tendency of the weight to swing. A further 
registering apparatus, consisting of a chronograph drum actuated 
hy a clock which is started hy the first shock, is also described. 
It does not appear that the registering apparatus of Dr. Wagener 
is in any way an improvement upon the electrical apparatus 
hitherto employed. Lastly, Dr. Wagener describes an instru- 
ment for measuring any possible vertical displacements, a heavy 
body of considerable inertia being counterpoised while immersed 
in a tub of water, its movements being magnified by a lever and 
registered by a thread-wheel arrangement. 


M. GalrFe gives us reason to suppose that part of the dis- 
turhance in telepbone lines, usually set down to ‘‘induction,” 
is due to the conducting-wires being of a magnetisable metal 
iron, which, when moved in the magnetic field of the earth, 
experience induction-currents. M. Gaiffe introduced into a 
telephone-circuit two pieces of steel wire, one magnetised, the 
other not. On hitting them so as to make them vibrate sharply, 
sounds were produced in the telephone more stronzly by the 
magnetised strip. The remedy is obviously to employ condvcting- 
wires of some non-magnetic substance, such as copper or 
manganese bronze. 


AccoRDING to P. Tacchini, there are in the sun two regions 
of spots and facule at about equal distance (20° and 22°) from 
the equator, and about the same longitude, which showed con- 


tinual activity last year. The fact he considers important for 
theories as to the sun’s physical constitution. 


THE last number of the ¥ournal of the Chemical and Physi- 
cal Society of St. Petersburg (vol. xiii., fascicule 4) contains 
two letters by Prof. A. M. Boutleroff on ice under critical pres- 
sore, The former of them was written on February 13, when 
Prof. Boutleroff had not yet received the number of NATURE 
which contains a detailed description of Prof. Carnelley’s ex- 
periments ; the second on March 17. The experiments which 
be has made, and which he describes in this second letter, were 
made, Prof Boutleroff says, on the same conditions as those of 
Prof. Carnelley, but the temperature of ice remaiued at -6°; a 
rise of temperature was observed only when a part of the bulb 
of the thermometer was free from ice, but even in this case it 
was very slow. ‘‘ The refrigerating influence of ice was quite 
manifest, but it was not at any time possible to discover anything 
showing a rise of temperature.” Prof. Boutleroff supposes that 
Prof. Carnelley has raised the temperature of his thermometer 
withovt raising that of ice. ‘‘It is trne,” he says, ‘‘that the 
calorimetric experiment of Prof. Carnelley seems to speak in 
favour of a heating of the ice itself ; but can we not suppose 
that a kind of covering of hot vapour which was around the ice, 
remaining on its surface, was transported into the water of the 
calorimeter, and there neutralised the refrigerating power of the 
ice?” Prof. Bontleroff proposes also, for the same experiments, 
to make use of a cryophorus which might be easily appropriated 
for that ue, and which he describes in that case as a cryoscope. 
When repeating Prof. Carnelley’s experiments with a cryoscope, 
Prof. Boutleroff happened to raise the temperature of the ther- 
mometer to +40", whilst the bulb of the thermometer was nearly 
completely covered with ice ; but he failed to raise the tempera- 
ture when he covered the surface of the bulb with a small sheet 
of platina. He concludes that the bulb of the thermometer in 
those cases, when it shows a temperature above zero, enters into 
contact with ice only at some few spots ; and the rise of the 
thermometer might be explained, nut only by the thermal trans- 
Incency of the ice, but also by the circumstance that the vapour 
disengaged by the melting ice is heated, and reaches the bulb of 
the thermometer by the small channels formed in the ice; he 


; therefore concludes that I’rof. Carnelley’s condition as to the ice 


being in a special state not quite reliable. 


GEOGRAPHICAL NOTES 


Dr, WILD, president of the International Polar Commission, 
has issued a circular stating that six countries have already inti- 
nated their iuteution to co-operate in carrying out the scheme of 
simultaneous meteorological, magnetical, and other physical 
observations in the Arctic regions. These countries, with the 
proposed stations, are Denmark at Upernivik, Norway in Fin- 
mark, Austria-lJungary in Jan Mayen, or perhaps East Green- 
land, Russia in Novaya Zemlya and at the month of the Lena, 
Sweden in Spitzbergen, and the United States at Point 
Barrow and in Lady Franklin Bay. Shonld other countries 
send in their adhesion to the scheme, this disposition of the 
stations may be somewhat modified. We are glad to see there is 
@ probability that Germany may establish a station in the Island 
of South Georgia, and France a station at Cape Horn. An 
interesting feature in the scheme is that two of the eight proposed 
Arctic stations are to be equipped at the expense of private indi- 
viduals, viz., the station in Jan Mayen or in East Greenland 
at the expense of Count H. von Wilczek of Vienna, and the 
station in Spitzbergen, as cur readers are already aware, by M. 
L. O. Smith of Stockholm. Is it possible that no public-spirited 
Englishman will be found to provide the means for England co- 
operating in this truly international scheme of physical observa- 
tions in the Polar regions, which play such an important 7d/e in 
the meteorology of the globe? 


As much has been heard of late respecting the magnificent 
harbour which the French are likely to make of Lake Bize ta in 
Tunis, it may be well to correct a misapprehension which has 
long existed as to its depth. Even in the most recent gazetteers 
this is said to be fifty fathoms, whereas in a brief but excellent 
paper which he sent to the Geographical Society many years 
ago, Admiral Spratt, speaking from his own soundings on the 
spot, explicitly states that the greatest depth of water in the lake 
is eight fathoms, with an average of from five to six fathoms, This 
would no ¢coubt be sufficient for all practical purposes, but at the 


114 


NAT OTe 


[Fune 2, 1881 


same time it is vastly different from the great depth given to the 
lake by old travellers, whose mistake has been perpetuated. 


In his anniversary address to the Geographical Society last 
week Lord Aberdare paid a just tribute to the services rendered 
to geography in the region west of Lake Nyassa by Mr. F. C. 
Selous, who has hitherto been best known as a mighty hunter of 
large game. This gentleman, we learn, in 1878 penetrated for 
150 miles the unknown country north of the Zambesi, in the 
direction of Lake Bangweolo. Tle has since crossed in various 
directions the Matabele country south of the Zambesi, discover- 
ing two new rivers and defining the courses of others which had 
previously been Jaid down from vague information, TIlis notes 
on the River Chobe have already been published by the Geo- 
graphical Society. We understand that the fine trophies of the 
chase which Mr. Selous brought back from South Central Africa 
have been placed in the hands of Messrs. Rowland Ward and 
Co. for preparation. 


From the report of the progress of the Ordnance Survey 
which has just been issued, accompanied by useful diagrams, we 
Jearn that it is expected that the whole survey will be completed 
by 1890, as the staff is to be augmented in consequence of 
increased funds being placed at the disposal of the Director- 
General. 


THE programme of the first German ‘‘Geographentag” at 
Berlin, on June 7 and 8, contains the following addresses :— 
Prof. Zoppritz (Konigsberg), on the condition of the earth’s 
interior ; Prof. Neumayer (Hamburg), on the importance of 
magnetic researches from a geograpbical poit of view ; Prof. 
Rein (Marburg), on the Bermuda Islands and their coral reefs ; 
Prof. Bastian (Berlin), on the problems of ethnology ; Prof. 
Kirchhoff (Halle), on the methods of teaching geography in 
schools. Professors Wagner, Meitzen, and Ascherson will speak 
on similar subjects. 


Dr, CREVAUX has completed his third South American jour- 
ney. He descended the Guayabero River (a tributary of the 
Orinocco) on rafts, and made an exact survey of this river. The 
survey comprises 1275 miles, of which 375 are a complete desert. 
By the assistance of natives Dr. Crevaux and his companions 
reached Ciudad-Bolivar, whence they embarked for Trinidad on 
board a steamer. Shortly before the end of the journey one of 
the travellers, a sailor of the name of Burban, was killed by a 
sting-ray (Ziygor fastinaca), Later on Dr. Crevaux visited the 
villages of natives in the Orinocco delta, collecting interesting 
anthropological data. 


THE Central Union for Commercial Geography at Berlin 
intends to erect a Commercial Geographical Museum in that city. 
The preliminaries are so far completed that a hall for exhibiting 
the objects has been hired, a provisional committee formed, and 
the bye-laws printed. The Union is rapidly extending its 
branches all over Germany, Among the latest foundations are 
those at Cassel, Marburg, Hanau, Frankfurt, and Wiesbaden, 
z.¢,no less than five in the province of Hessen-Nassau. 


AT the May meeting of the Berlin Geographical Society the 
latest news of the German explorers in Africa were communicated 
to the members. A letter from Dr. Rohlfs was dated from 
Gondar. The traveller knew nothing of the death of the King 
of Abyssinia. The disposition of the king for the further 
journey of Dr. Stecker was very favourable, and the latter was 
to leave at once for Shoa-land with a guide. Dr. Pogge and 
Lieut. Wissmann had arrived at Malange on January 25. Here 
they intended to stay a while before leaving for the interior, 
Dr. Buchner airived at Malange on March 8 on his return 
journey, and met Major von Mecho. Buchner’s misfortune of 
being obliged to turn hack after three unsuccessful attempts to 
penetrate further is already known to our readers. From Mada- 
gascar a letter was received from Dr. Hildebrandt. He left 
‘Tananarivo on February 17, and travelled southwards with great 
hopes of a speedy success. 


A LETTER from Dr, Junker to the Austrian Consul at Chartum 
dispels all the rumours afloat regarding his supposed assassination. 
Fe only returned to his station in December last from the journey 
he had taken, Ile first crossed the Welle River and travelled in 
a westerly direction tothe Mangbattu tribe. Then he proceeded 
to some Government stations in Eastern Manghattu land, getting 
alittle beyond Munsa’s former residence, in the vicinity of which 
is Miam’s tomb (not in the Niam Niam land, as indicated by the 
Italian map). The traveller crossed the Gadde and Bibali rivers 
at their confluence, and then returned to his station. 


THE new number of Ze Globe opens with a continuation of 
M. de Morsier’s papers on the plains and deserts of the two 
continents, and also contains a sketch of the geographical work 
of last year by M. Bouthillier de Beaumont, as well as notices 
of the Arctic campaign of 1880 and the anette expedition. 


SoME long letters have recently been received from Pére 
Livinhac, the head of the Algerian Missionary Expedition in 
Uganda, In referring to the organisation of the couutry he says 
that under the Aadaéa, or absolute monarch, are the chiefs of the 
great families, called A/ohamis, of whom three specimens came 
to England last year with Messrs, Wilson and Felkin. After 
these come chiefs of inferior rank, who own allegiance to the 
Kabaka through the Aohamds. Last of all is the class of slaves 
or HVadu. Mtesa, Pere Livinhae says, is regarded by his sub. 
jects as a species of divinity, and they attach a supernatural 
virtue to objects which he has touched, He however appears 
to be very much under the influence of a clique of Alohamis, 
who threaten to dethrone him if he encourages foreigners. 


THE Queensland Government have lately issued a Jarge scale 
map of part of the Colony, on which is laid down the proposed 
route of the transcontinental railway to Point Parker, on the 
Gulf of Carpentaria. This, we observe, crosses the lower course 
of the Gregory, where, according to a recent official report, that 
river overflows and covers most of the plains for a considerable 
distance on either bank. It is difficult to reconcile this uncom- 
fortable fact with the report of Mr. Watson’s expedition, to 
which we lately referred, that high ground ran right down to 
Point Parker. If this be really the case, the surveying expedi- 
tion must have followed a different course to the westward of 
that laid down for it, possibly crossing the Gregory at a much 
higher point in a comparatively unknown part of the country. 


WE regret to learn that Pere Law, whose unfortunate expedi- 
tion from Gubuluwayo to Umzila’s country was referred to in 
Nature of May 5, died of fever and general exhaustion at that 
chief’s kraal last November. During his comparatively short 
stay in Africa he had rendered conspicuous service to geography 
by the determination of numerous heights and positions. 


A VERY interesting experiment is to he tried in West Central 
Africa by the members of the Living-tone (Congo) Inland 
Mission, We understand that'seeds of the different species of 
Chinchona, which have been obtained from the Government 
plantations in India, are to be sent ont to them with a view to 
ascertaining whether it could be successfully cultivated in the 
mountain valleys of the Congo, 


IT is probable that the successor of Admiral La Ronciere le 
Noury, late President of the French Geographical Society, will 
be M, Ferdinand de Lesseps. 


SOLAR PHVSICS—SUN-SPOTS ' 


ES the student of science who contemplates the sun hy day or 

the stars by night two questions will inevitably occur, The 
first will have reference to the source from which those vast orbs 
have derived their stupendons store of high-class energy; the 
second to the astonishing regularity with which they are able to give 
it out, It is not impossible to measure in a rough way the amount 
of heat which our own sun must have possessed. For in the first 
place we are forced to allow that our luminary mnst have shone 
as it does now for millions of years. In the next place ‘the 
amount of solar heat received by tbe earth in one year will about 
liquefy a layer of ice 100 feet thick covering the whole surface 
of the earth; and lastly, the sun gives out 2,300,000,000 times 
as mucb heat as the earth receives. 

These considerations viewed together will perhaps enable us 
to form a faint conception of the amount of light and heat 
which our luminary must have given out during its prolonged 
existence. And yet the sun is by no means one of the most 
powerful stars, being only about the average in brightness. 

We ask then, in the first place, from what source has this 
inconceivably vast store of energy been derived? If science be 
not able with absolute certainty to reply to this question, it is 
yet able to indicate the most probable origin of the supply. 

The only hypothesis yet thought of that can account for it Is 
that which first occurred to Mayer and Waterston, and which 
has been worked out by Helmholtz and Thomson in such a way 


1 Lecture in the Course on Solar Physics at South Kensington ; delivered 
by Prof. Balfour Stewart, F.R.S., April 27. 
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as almost to prove that there is no other known power capable 
of producing such a stupendous result. . ; 
Accordiag to this hypothesis we may imagine the particles of 


matter, whea originally produced, to have been at a_ great dis- | 
tance from each other, all however being endowed with the | 


power of gravitation—forming in fact a chaotic mass. As 
these particles gradually came together in virtue of their mutual 
attraction, heat would he generated in the conlensing mass, and 
it has been calculated that this cause, by storing up a vast amount 
of heat in the sun, is sufficient to accouat for its wonderful out- 
pouring of heat and light throughout a long series of ages. 

But the whole of the riddle is not thus solved. A man may 
have vast resources and yet a totakab.ence of ready money. 


fast €nough into a famine-stricken district. And so the sun may 


possess in its interior abundunce of high-class energy and yet be | 


unable to bring it quickly to the surface—indeed it has been 
calculated by Sir William Thomson that if the sun were an in- 
candescent solid body its surface would probably cool in a few 
minutes of time. The perplexing fact about the sun and stars is 
not so much that they have somehow obtained a vast store of 
energy, as that they are able to bring it to the surface with an 
astonishing regularity. Nevertheless this regularity, great as it 
is, is not apparently perfect. There are a good many examples 
of variable stars of which some few suffer sudden and extreme 
changes of brilliancy, while in others the variation is much less 
couspicuous, In these orbs the transport service by which the 
heat is brouzht to the surface appears to work unequally, and 
even in some cases to break down altogether. Were we much 
nearer to them than we are we might study these inequalities 
with advantage, and perhaps gain some insight thereby into the 
nature of the wonderful machinery that brings the heat to the 
surface. 


As it is however we must chiefly confine curselves to a study | 


of the sun. Can we therefore hope to find out the nature of the 
machinery by which toe light and lieat of our sun are brought to 
the surface ? and is this machinery unequal in its action? Is the 
sun, in fine, a variable star? First of all, let us have a clear 
conception of the precise meaning of this question. No doubt 
the clouds by day and the earth itself by night interpose them- 
selves between us and our luminary so as to render its direct 
influence exceedingly variable ; but this is not the point. 
quently in passing along the streets of an evening we see into 
the interior of some room which has ju-t been lighted up; but 
immediately the blind is pulled down, and we see it no longer. 
The gas may however be all the while burning behind the 
blind with a constant lustre ; or it may be that from water in the 
pipe or some other cause the flame is intermittent. Now this is 
the point which we wish to determine about our sun. Is sun- 
light intrinsically constant, or is it subject to variations? and if 
so, can we determine the extent and the periods of these varia- 
tions? Now at first sight it seems exceedingly strange that we 
are compelled to ask this question. 

It might naturally be imagined that astronomers, who can give 
us the light variations of Beta Lyre or some other variable star 
with the greatest precision, must certainly be able to give 
us similar information about the sun. That they are totally 
unable to do so is unquestionaly very strange. When however 
we begin to examine we find several reasons for this curious 
failuce. In the first place we must all be glad to think that 
within historic times at least the variations of the sun’s light- 
giving power can never have amounted toa large proportion of 
the whole. Had this been otherwise none of us could have 
been alive at this moment to speculate on solar variability. 

Nevertheless these suspected differences, althouzh not exceed- 
ingly great, may still be large enough to enable astronomers in 
some remote part of the universe to pronounce our sun to bea 
variable star. Tow is it then that we who are mainly concerned 
in this variability are yet unable at first sight to decide upon the 
fundamental question of its existence ? 

We have not far to seek for an answer to this enigma. The 
fact is we are too near and too deeply concerned in the issues to 
be able easily to detect the variation. We have never the 
opportunity of comparing the sun’s light with the pure light of the 
stars in the way in which we can compare the light of one star with 
that of another. We must therefore resort to means by which 
the direct light and heat of the sun may be accurately measured. 
Now it cannot be said that instruments for this purpose do not 
exist, but they have not been systematically made use of to 
determine this important point, and indeed there almost appears 


Or | 
a nation may have plenty of food and yet not be able to bring it | 


Fre- | 


to be a reluctance in humanity to face the fact of the sun’s 
variability. 

When, in process of time, the telescope came to be invented, 
by its means Fabricius and Galileo speedily discovered that the 
face of our luminary was not altogether free from spots, This 
fact had been previously known to the Chinese, who in the 
course of their long and peculiar civilisation had recorded many 
instances where such spots were large enough to be visible to 
the naked eye. But at present we have to do with the progress 
of European thought. The first accurate observer of these 
phenomena was Hofrath Schwabe of Dessau, a distinguished 
German astronomer. More than fifty years ago he set himself 
to the task of taking frequent sketches of the disk of the sun, 
which mizht record approximately the positious and areas of the 
various groups of spots. For forty years he continued to 
labour at this somewhat monotonous task with great perse- 
verance, until at length his unwearied libours were crowned by 
a singular and unlooked-for discovery. This consisted in the 
evident periodicity of these phenomena. During some years 
Schwabe found the sun to be almost entirely free from spots, 
while on other occasions the solar disk was mottled over with 
very frequent groups, the period from maximum to maximum, 
or from minimum to minimum, being nearly eleven years. 
From the observations of Schwabe and others it would appear 
that 1828, 1837, 1848, 1860, and 1870 were years of maximum- 
spot frequency, while 1833, 1843, 1856, 1867, aud 1877 were 
characterise | by a nearly total absence of spvts. Carrington, of 
this country, followed in the steps of Schwabe, and gave the 
world a very accurate rccord of the spots which appeared from 
1854 to 1860 inclusive. 

In 1858 De La Rue introduced the application of photography 
to solar research, and since then photoheliogra ‘hs have been 
at work at Kew, Ely, and Greenwich, in this country, at 
Wilna and Moscow in Russia, at Mauritius, Melbourne, 
India, and Cambridge, U.S., more or less continuously up to 
the present time. 

I can only allude to the magnificent solar pictures produced 
by Langley at the Alleghany Ob-ervatory, and more recently by 
M. Janssen, the distinguished French astronomer, as forming a 
new point of departure in the history of solar delmeation, 
Janssen’s pictures are more than a foot in diameter, and in them 
every minute detail of the sin’s structure is accurately repre- 
sented. 

But it is time to tell you what a sun-spot really is. Prof. Wilson 
of Glasgow made in 1774.n observation which greatly startled the 
scientific world. He found that sun-spots behaved exactly as if 
they were caverns with sloping sides dug into the body of the 
sun. The bottom of these caverns is generally black, while 
the sloping sides are less so. The black portion is therefore 
called the «bra, while the less black sloping sides are 
called the penumbra of the spot. It is easy to explain the 
nature of Wilson’s reasoning, The sun, it is well known, 
revolves on its axis about once in twenty-six days from east to 
west, so that a spot will take about thirteen days to travel across 
the visible disk or hemisphere, It will come on at the left-hand 
border or limb and disappear at the right, provided it remains 
so lonz. Now Wilson noticed that when a spot is near the 
limb the penumbra on the side nearest the sun’s visual centre is 
hidden from our view, on the same principle by which, when look- 
ing into a silver jug, for in-tance, from one side ofit, that interior 
which is nearest the eye is hidden from the view. In fine, he 
concluded, with perfect justice, that spots were pits or hollows 
with sloping sides, and we are justified in adding that they are 
cloud pits, and not caverns of solid matter. 

These conclusions of Wilson have been abundantly confirmed 
by the Kew observers, Mr. De La Rue and his colleagues, and 
also by the spectroscopists who have devoted themselves to the 
sun. 

It has furthermore been shown by these observers why the 
bottoms and sides, but more especially the bottoms, of such 
caverns should be blacker than the sun’s ordinary surface. 
They are blacker because they are colder, end they are colder 
because they represent a down-rush of matter from the higb and 
comparatively cold regions of the solar atmosphere—cf some 
kind of celestial hail, we may perhaps imagine. So magnificent 
is the scale of operations that fifty or sixty of our own earths 
might be dropped into the cloud-cavern formed by the down- 
rush—at least in the case of large spots. 

But a down-rush implies an up-rush, and we may add that a 
down-rush of matter comparatively cold implies an up-rush of 
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matter comparatively bot. We have abundant evidence of the 
existence of such up-rushes in the sun. Astronomers have been 
long familiar with the existence of two solar phenomena which 
occur together—sfots and facule. Just as a spot represents 
something which is blacker, and therefore colder, than the 
ordinary solar surface, so a facula (torch) represents something 
which is brighter, and therefore hotter, than the surrounding 
regions, As I have said, faculz and sun-spots accompany each 
other, and we have evidence from various. quarters that the 
former are not merely high up in the solar atmosphere, bnt that 
they frequently represent matter in the very act of ascending, 
just as a sun-spot frequently represents matter in the very act of 
falling down. 

If we turn now to those regions of the sun’s disk in which 
there are no spots we do not find a uniformly Iuminons appear- 
ance. We find rather a fine mottled or granular surface ¢ onsist- 
ing of certain bright patches and of others comparatively dark, 
The black patches may perhaps be regarded as very minute sun- 
spots, and the bright patches as facule on a small scale. 
Probably, too, the bright are up-rnshes of comparatively hot, and 
the dark down-rushes of comparatively cold matter, 

Thns we may imagine that the difference between a spotted 
and an unspotted portion of the solar surface does not consi t so 
much in a difference in the kind of things there present as in 
their size. In the nnspotted portion we have down-rushes and 
up-rushes side by side but on a small scale, while iu the spotted 
region we have also down-rnshes and up-rushes, but on a large 
scale, 

It thus appears that a prominent characteristic of the solar 
surface is the presence side by side of gigantic up- and down- 
currents, the up-rushes consisting of very hot and very bright 
matter carried upwards from the heart of the sun, while the 
down-rushes consist of comparatively cold matter carried down- 
wards from above. 

We may add that this system of currents appears to be in all 
respects most powerful during periods of maximum sun-spots, at 
which times the velocities of solar matter are absolutely enormous. 
By a spectroscopic method we can estimate these velocities, and 
we find that on some occasions they reach the almost incredible 
speed-of 150 miles per second. 

As yet, however, we have only added another to the puzzles 
of solar physics. We began hy expressing our astonishment at 
the power which the sun possesses of continuonsly pouring 
out vast quantities of heat and light, and we must now add to 


this our astonishment at the almost incredible velocity of its | 


surface currents. We are thus presented with a couple of wonders 
instead of one ; but is it not possible that the oue of these may 
explain the other ? 

May not these gigantic currents denote the very machinery we 
are in search of, aud in virtue of which the sun becomes able to 
carry light and heat from the interior to the surface, so as to 
give us a continuous and powerful supply ? 

The sagacity of the late Sir John Herschel was not behind in 
detecting the true state of the case. He suggested the proba- 
bility that at times of maximum sun-spots the sw-fot, as he 
expressed it, may be in reality boiling very fiercely, and may 
therefore be giving us more of what we all want instead of less 
—be in fact preparing for a banquet instead of making arrange- 
ments for a famine, 

Indeed we may be perfectly certain that the peculiar machinery 
which enables the sun to continue shining must be something 
which brings up with great promptitnde to the surface new 
particles of hot matter from within, while it carries down with 
equal promptitude those that have already performed their light- 
giving office, 

The sun is required to fire off without intermission a vast 
number of light- and heat-shots into space. And the battalions 
of particles that have done their work must quickly step behind 
to reload, while their places must be taken as quickly by 
a fresh and unexhausted levy of particles from within, “Now 
this recruiting process, wick must exist, can surely he 


nothing else than those violent up-and-down atmospheric cur- | 


rents which ob.ervation reveals to ns ou the surface of our 
Inminary, and we are thus entitled, as a matter of speculation, 
to infer that our earth will probably receive peculiarly large 
supplies of sunlight on those occasions when there is most 
manifest disturbance on the surface of the sun. In fact we may 
regard the sun as a species of heat-engine. The ordiuary con- 
ception of such an engine is that of something provided with cylin- 
ders, pistons, valves, wheels, and other mechanical appliances, the 
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furnace and the boiler being kept generally out of sight ; but the 
physical conception is something very different from this, A 
heat-engine, according to the physicist, is a machine having two 
temperatures: one being that of the source of heat, and the other 
that of the refrigerator: and it produces work while heat is 
carried from the higher to the lower temperature—from the 
source to the refrigerator, and not only so, but the faster the heat 
is carried the more work does it produce. 

Here the object or end is to produce work, and the means 
employed is the carriage of heat, But if we regard the sun as 
an engine we may with propriety reverse this relation between 
means and end, and look upon the carriage of heat and light to 
the surface as the end aimed at, and the powerful surface- 
commotion as the means by which this end is accomplished. 

Iam by no means satisfied that we can fully explain why the 
currents on the sun’s surface should be so very violent as obser- 
vation proclaims them to be, but yet it is easy to see tbat the 
conditions there present are such as to favour the development 
cf convection-currents of enormons power. Let us agree for a 
moment to study an ordinary furnace fire. We have here in 
the first place a carriage of hot air up the chimney which ulti- 
mately mixes with the cold air outside, while we have in the 
second an iu-rush along the floor of the room of the cold air 
which feeds the fire, and which ultimately as hot air goes up the 
chimney and mixes with the cold air above. Now here we have 
a true convection-current, an up-rush of hot and an in-rush of 
cold air, and the more intense this current the more quickly will 
the fire burn. 

It is easy to see in the first place why the hot air ascends the 
chimney. It does so because it has been expanded by heat, and 
is therefore specifically lighter than the cold air around it. 

But why does a thing specifically lighter than the air ascend? 
Clearly on account of terrestrial gravitation, If there were no 
earth it would not ascend at all, and if the earth were less 
massive than it is it would not ascend so fast as it now does, 
Clearly then the draught of onr chimneys depends upon the mass 
of the earth. 

Again, the draught will depend npon the intensity of the fire, 
aud also npon its size and that of the chimney, for it is obvions 
that an exceedingly small fire and short chimney would not draw 
well even though the temperature of the fire should be very 
high. 

We thns perceive that the intensity of convection-currents 
depends— 

I, On the temperature of the sonrce of heat as compared to that 
of the cold parts of the arrangement. 

2, On the force of gravity. 

3. On the scale of tbe arrangement, > 

4. We may add that for strong currents it is necessary to have 
some sibstance, such as air, that expands greatly under an 
increase of temperature. 

And furthermore such currents are still more augmented in 
violence by the presence of a condensable substance in the 
atmosphere, and are thereby rendered abrupt, and, to some extent, 
incalculable, in their operations, inasmuch as a small cause may 
produce a very great effect. 

Now we have all these elements of power together on the 
sun’s surface, For in the first place the intensity of the suw’s 
heat is very great as compared with the cold of surrounding 
space. Secondly, solar gravity is very great, being about 
twenty-eight times greater than terrestrial gravity. Thirdly, the 
scale of the whole arrangement is very great; and lastly, the 
substance there present, gas and vapour, is one which expands 
greatly on being heated, On the sun's surface therefore all these 
causes of convection-currents exist in great strength ; and if we 
bear in mind that they must be multiplied together rather than 
added we shall not fail to perceive how strong must be the 
effects which they will produce. Notwithstanding all this, it 
appears to me that we have more to learn with respect to the 
causes which produce the extraordinary violence of solar 
currents. P 

Althongh the series of sun pictures made by Schwabe is the 
first baving pretensions to accuracy, yet Prof. Rudolph Wolf 
has endeavoured to render observations of sun-spots made at 
different times and by different observers comparable with each 
other, and has thns formed a list exhibiting approximately the 
relative number of sun-spots for each year. This list extends 
back into the seventeenth century, and is in many respects of 
much value. 

By this means Prof. Wolf has shown that the eleven-yearly 
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period runs through all the recorded observations of sun-spots 
since the telescope came to be used. And furthermore it appears 
that these eleven-yearly oscillations are not always of the same 
magnitude ; sometimes they are large, and sometimes small. 
They were probably small about the middle of last century, 
becoming large towards the end of it; they were again small 
about the early part of the present century. They have recently 
heen large, and we may suspect that in future there will again he 
a falling off. 


Besides exhibiting this complicated periodicity, sun-spots have | 
many other characteristics, the most prominent of which I will | 


now bring before you. Of these the most peculiar is a proper 
motion of their own, If there were no sun-spots it would be 
very difficult to determine the elements of the sun’s rotation. 
Accordingly sun-spots have been used for this purpose ever since 
the telescope was invented. They are carried by the solar 
rotation from east to west across the visible disk of the sun in 
about thirteen days, and hence we may conclude that the sun, 
ronghly speaking, rotates round its axis in twice thirteen, or 
twenty-six days. But Carrington found that spots move fastest 
when nearest the solar equator, and slowest when nearest the 
solar poles ; and in consequence of this proper motion of spots 
there is an uncertainty as to the exact period of solar rotation. 
Another point of interest is the distribution of spots over the 
solar surface. There are never any at or near the sun’s poles, 
the zone in which they break out having its limits about 30° on 
each side of the equator. It might be expected from this that 
we should have a maximum of spots close to the equator, but 
such is not the case. There are very few ai the equator, the maxi- 
mum number corresponding to a solar latitude of about 15° north 
or south. We mnst not however conclude that spots invariably 
exhibit a preference for this latitude, for Carrington has shown 
that on certain occasions they appear by preference to seek a 
higher latitude, widening out on each side of the solar equator 
simultaneously, while at other times they prefer a lower latitude, 
cominz together towards the equator simultaneously on each side. 

Dr. Smysloff of the Wilna Observatory has likewise observed 
a sort of hemispherical see-saw in the behaviour of spots. Some- 
times they prefer the northern hemisphere of the san—at other 
times the southern; but this observer is inclioed to thiok that 
if we pursue our researches for a length of time sufficiently great 
we shall find an equal amount of spots in each hemisphere. 

I have thus endeavoured to bring before you the fact that 
sun-spots exhibit curiously complicated laws of a roughly perio- 
dical nature. Two questions arise from this discussion: the 
one is of a theoretical nature, and has reference to the possible 
canses of this behaviour ; while the other is of great practical 
as well as of theoretical interest, and has reference to the effect 
which these strange solar phenomena produce upon the mag- 
netism and meteorology of the earth and upon the general well- 
heing of the human race. 

To be continued. 


PROF, ALLMAN ON THE DEVELOPMENT 
OF THE CTENOPHORA 
sk 


accordance with his usual practice of making his anniver- 

sary address at the Linnean Society an expo-ition of recent 
progress in certain departments of zoological research, the Presi- 
dent on this oceasion (24th May, 1881) selected as bis subject the 
advances which, during late years, had heen made in our know- 
ledge of the development of the Ctenophora. 

He referred especially to the beautiful researches of Alexander 
Agassiz, and to those of Fol, Kowalewsky, and most recently of 
Chun. 
first to call attention, that immediately after the earliest stages of 
the egg cleavage a remarkable peculiarity shows itself, in the 


fact that the continued cleavage is no longer uniform, but | 
takes place much more energetically in certain cleavage spheres | 


than in others, whereby the former are broken up into a multi- 
tude of small cells, which gradually envelop the latter, thus 
giving us at this early period of embryonic development the 
foundation of the two germinal leaflets, ectoderm and endoderm. 
He showed, how the body thus formed becomes excavated by an 
internal cavity, which soon communicates hy an orifice with the 
exterior, thus presenting, as shown especially by the researches 
of Chun, the condition of a gastrula; how the gastrula-mouth 
hecomes afterwards closed by the continued extension over it of 


He pointed out the phenomenon to which he was the | 


} 


the ectoderm ; how a new orifice, the permanent Ctenophore- | 


mouth, makes its appearance at the opposite hole, the ectoderm 


here becoming invaginated, so as to form the permanent stomach 
which opens into the central cavity, which becomes the ‘‘ funnel ” 
from which spring all the vessels which are destined to distribute 
the nntritive fluid throngh the body ; how, in the spot formerly 
occupied by the gastrula-mouth, certain cells of the ectoderm 
hecome differentiated, so as to form the rudimental nervous 
system ; and how the great vascular trunks are formed by the 
differentiation of portions of the endoderm, into which offsets 
extend from the central cavity. 

Prof. Allman further referred to the facts connected with 
the metamorphoses which the larvee of the Ctenophora undergo 
between the moment of leaving the egg and the attainment of 
the mature form—facts for which we are mainly indebted to the 
researchesof Alexander Agassizand of Chun, He showed how 
the lobed section of the Ctenophora, as proved by the investi- 
gations of A. Agassiz on Solina, and by those of Chun on 
Eucharis, are at first quite destitute of the ‘‘ lobes” which con- 
stitute so characteristic a feature in the adult ; and how the 
young Ctenophore has at this time all the characters of the more 
simply constructed Cydipide, Zucharis being also compressed 
like a Afertensia in the direction of the stomach axis, while in 
the adult the compression of the body is at right angles to this ; 
how the lobes afterwards grow out laterally from the oral side of 
the hody ; how the meridional vessels at first ending in blind 
extremities extend themselves into the rudimental lobes, and 
there form the anastomoses and rich convolutions which become 
so striking in the adult, the stomach vessels finally entering into 
the anastomoses, 

He als» referred to Chun’s remarkable discovery of the 
sexually-mature condition of the very early larva of Lucharis, 
from which was reared a young brood which returned to the 
larve form from which it originated. 

Chun’s observations on the metamorphoses of the Venus’s 
girdle (Cestz Veneris) were also dwelt on. It was shown how 
the young cestnm had a nearly globular form, and possessed all 
the essential features of the Cydipidze, so that notwithstanding 
the extremely aberrant characters of the adult the young may be 
taken as affording a type of the gastro-vascnlar systein, with the 
distribution of the vessels in the Ctcnophora generally. The 
gradual extension of the Cydippe-like larva in the direction of 
the funnel-plane changes it into the long, flattened, band-like 
form of the adult, and brings about (with modifications in the 
number and direction of the swimming-plates, and the substitn- 
tion of new tentacles to replace those of the larva which had 
disappeared) the singularly aberrant course of the vessels charac- 
teristic of the mature Venns’s girdle. 


UNIVERSITY AND EDUCATIONAL 
UV NEERELE TG FN CE 


CAMBRIDGE,—Mr. J. W. Clark is to he re-appointed Super- 
intendent of the Museums of Comparative Anatomy and Zoology 
for two years, at the end of which time the Council of tbe Senate 
appear to anticipate that some fresh arrangements as to this office 
may be made. 

Mr. W. Hillhouse, Assistant Curator of the Herbarium, will 
give a course of lectures on Morphology and Systematic Botany 
during July and August, snited to candidates for the Natural 
Sciences Tripos. In connection with the course there will be 
practical work in the Gardens and Botanical Laboratory ; and 
a botanical excursion will be made, weather permitting, on 
Wednesday in each week. 


DvusLIN.—The Professors of the Medical School in Trinity 
College have, at the suggestion and with the sanction of the 
Rey. Dr. Haughton, the senior lecturer of the College, intro- 
duced into their summer courses of lectures, to a very large 
extent, practical instruction, instead of the time-honoured and 
now somewhat antiquated series of prelections. These summer 
courses chiefly consist of Chemistry, Histology, Botany, Com- 
parative Anatomy, and Operative Surgery. In the Chemistry, 
instead of listening as formerly to an hour’s lecture three times 
each week, the students work in the laboratory under the 
superintendence of Prof, Emerson Reynolds, F.R.S., for two 
hours every alternate day, and on one day in each week attend a 
demonstration by the Professor on tbe analysis of water, air, 
and articles of food. In the Histology Prof. Purser gives 
a lecture on one day in each week, at the close of which 
illustrative preparations are shown in the Jaboratory. On 
the other days the students are engaged on practical work 
in the new physiological laboratory, where, as in the chemi- 
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cal laboratory, each student has his own place, with 
full set of a, paratus and reagents. The laboratory is open 
from II a.m. to5 p.m. In Botany, Prof, E, Perceval Wright 
gives the first ten lectures to the class in the lecture-room, on 
the general details of the structure and morphology of flowering- 
plants. The second part of the course consists of ten demon- 
strations on such forms as Bacteria, Yeast-mucor, Saprolegnia, 
Oidium, Mushroom, the Algz’; and the remaining portion is 
given in the College Botanical Gardens, when each student is 
required to have a practical acquaintance with a certain number 
of natural families. The demonstrations in Comparative Ana- 
tomy are conducted by Prof. Macalister, F.R.S., who is fortu- 
nate in having the resources of the gardens of the Zoological 
Society to assist in the practical work of his class. So far as 
the experiment has this session gone, the results have been most 
happy, the students showing a far greater interest in their work, 
and the demonstrations heing less formal than the lectures, they 
have greater facilities for asking questions. 


THE fiftieth anniversary of the foundation of the Technische 
Hochschule at Hanover is being celebrated during this week. 
Numerous guests from all parts of Germany, as well as from 
England, Sweden, Norway, the Netherlands, and Russia have 
arrived at Hanover. 


SCIENTIFIC SERIALS 


Fournal of the Academy of Natural Sciences of Philadelphia, 
vol. 7, second series, part 4, 1874-1881.—Wm. M. Gabb, 
descriptions of Caribbean Miocene fossils; descriptions of 
new species of fossils from the Pliocene clay-beds between 
Limon and Moen, Costa Rica, together with notes on previously 
known species from there and elsewhere in the Caribbean area 
(with four plates),—Andrew Garrett, on the terrestrial mollusca 
inhabiting the Cook’s or Ilarvey Islands,—Dr, C. Chapman, the 
placenta and generative apparatus of the elephant (with three 
plates).—Dr. Joseph Leidy, on some parasites of the Termites 
(gives full de-criptions, with figures, of the strange forms briefly 
described in the Proceedings of the Academy of Natural Sciences, 
Philadelphia, for 1877. Tréckonympha aeilis is a truly extra- 
ordinary form, possibly a protozoan intermediate between the 
Gregarines and Infusoria)—Dr. Joseph Leidy, remarks on 
Bathyenathus borealis, 


Zeitschrift fiir wissenschaftliche Zoologie, Ba, 35, Heft 3, 
1881.—Dr. J. W. Spengel, the organ of smell and nervous 
system in the mollusca, a contribution to our knowledge of the 
unity of the molluscan plan (plates 17, 19).—Dr. O. Biitschli.— 
Short contributions to a knowledge of the Gregarines: (1) on 
the development of Gregarina (Clepsidrina) blattarum ; (2) on 
the power of adhering in A/oxocystis magna, and on the pseuda- 
navicella in the monocysts of the earth-worm ; (3) on some egg- 
shaped Psorospermia in the intestine of Lithodins /forficatus 
(plates 20,21).—Prof. F. E. Schulze, researches on the structure 
and development of sponges, x. On Corticium candelatrum, 
Schdt. (plate 22).—Dr. A. Gruber, on the process of division ia 
Euglypha alveolata (plate 23).—B. Ulianin, on the development 
in amphipods (plate 24).—Dr. Paul Fraisse, on molluscan eyes 
with an embryonal type (plates 25 and 26) (Patella, Haliotis, 
Fissurella).—Dr. P. A. Loos, on the albuminiferous glands in 
amphibia and birds (plate 27). 


Atti della R. Accadentia delle Scienze Fisiche e Matematiche, 
Napoli, vol, vii.—F. Panceri, the phosphorescence and the phos- 
phorescent organs in some Annellida (Chztopterus, Balano- 
glossus, Polynoe), plates 1 to 4.—On the seat of the phosphor- 
escence in some Campanularia (with a plate), and observations 
of some new species of marine nematoid worms (Desmoscolex 
elongatus and D. lanuginosus, Echinoderes meridionalis, E, 
minutus, £, eruca, and £. spinosus, Tristicocheta inavimense, 
n.gen, et n.sp. near Cheetosoma) ; all the new species are figured, 
—A. Costa, notes of a visit to Egypt, Palestine, and the coasts 
of Turkey (zoological).—V. Cesati, on a new species of Bat- 
tarrea (2. Guteciardiniana), with a platee—On a collection of 
Pterydophytes made at Borneo by Signor D. Beccari, with 4 
plates.—G. Licopoli, on the fruit of the vine and its chief con- 
stituents, with a plate.—G, A, Pasquale, on a new species of 
Lonicera (Z. sfadiana), with a plate.—F. Gasco, account of the 
whale (Balena Biscayensts, Esch.) captured at Taranto on Feb- 
ruary 9, 1877, with 9 plates.—G. Battaglini, on projective 
geometry.—E. Fergola, on the dimensions of the earth.—G. 


Nicolucci, the Cola grotto near Petrella di Cappadocia, in the 
province of Abruzzi, with three plates of animal remains,—On 
prehistoric researches about the environs of the Lake of Lesina. 
—L., Palmieri, on the present condition of electrical meteorology. 


SOCIETIES AND ACADEMIES 
LonDoN 


Royal Society, May 12.—‘‘Investigations on the spectrum 
of magnesium,” by Professors Liveing and Dewar. 

The flame of magnesium burning in air shows strongly, gener- 
ally well reversed, the line at wave-length 2850 (Cornu); a 
strong triplet, resembling in the relative distance of its lines the 
other maznesium triplets, close to the solar line M; the well- 
known triplet near L; and a remarkable series of lines and 
bands, generally resembling the spectra of some compounds, 
extending from M to between Land K. Neither the strong 
triplet at M nor this series of bands are represented in the spec- 
trum of magnesium either in the arcor spark, These flame- 
lines are remarkable as further evidence of the power of sub- 
stances to emit, at comparatively low temperatures, radiations 
of short wave-length. 

In the arc the authors notice a series of triplets, of which the 
least refrangible lines have wave-lengths about 2767, 2736, 
2798, 2673, 2649, 2633 respectively. These, with the well- 
known triplets 4, and those near the solar lines L, P, 
and S, form a series, similar to those described by the 
authors in the spectra of sodium, potassium, and lithium, 
in which the alternate members are sharp and diffuse, and 
succeed one another at shorter and shorter intervals in a 
way which indicates that they follow a definite law and are 
probably harmonically related, though not forming a simple 
harmonic series. They observe that the line w.]. 2850 is the 
strongest line of magnesium both in the flame and arc, and one 
of the strongest in the spark, and that it is nearly the octave of 
the line some time since observed by them at wave-length about 
5710. They observe in the arc only the strongest two of the 
quadruple group described by Cornu from the spark at wave- 
lengths 2801, 2795, but they notice hoth in are and spark a 
group of five lines a little higher at wave-lengths about 2782, 
2781, 2779, 2778, 2777. All these lines, including the diffuse 
members of the series of triplets, they have often observed re- 
versed when the arc is taken mm one of their crucibles. The line 
w.l. ahout 4570, so conspicuous in the flame, first noticed by the 
authors in the spark, is well seen and easily reversed in the arc, 
and they believe it to be represented in the solar spectrum by the 
line w.l. 4570°9 in Angstroém’s map. Besides these lines they 
observe in the are a pair of lines slightly less refrangible than 
the pair in the spark, descrihed by Cornu near the solar line U. 
In the spark they observe two pairs of ghost-like lines below the 
triplet near L, which together with the fainter two of the quad- 
ruple group (2801, &c.), seem to suggest the possibility that 
some of the particles of magnesium have, owing to particular 
circumstances, their tones a little flattened in regard to these 
particular vibrations, though the constancy in the amount of 
displacement of the lines militates against such an hypothesis. 

In regard to the 4 group, observations on the spectrum of the 
fourth order given by a Rutherford grating of 17296 lines to the 
inch showed that the iron line in 4, is a little less refrangible 
than the magnesium line. The additional lines near this group 
observed by Fievez they ascribe to a periodic inequality in the 
ruling of the Rutherford grating, arising from an imperfection of 
the screw of the ruling machine, which produces a series of 
ghosts on either side of each principal line, The positions of 
these ghosts have heen investigated mathematically by Peirce 
(Afath, Fournal of John Hopkins University), and observations 
of them tally with the theory. They are embarrassing in the 
case of bright lines, but may be detected by their changes of 
position in the spectra of different orders. 

The magnesium-hydrogen spectrum which the authors have 
previously investigated and found to be preduced at ordinary 
and reduced pressures when both elements are present, but net 
otherwise, they have now investigated further by observing the 
spark discharge between magnesium poles in hydrogen, nitrogen. 
and carbonic oxide, at pressures varying from one to twenty 
atmospheres, They find that in hydrogen, when no Leyden jar 
is used, the peculiar fluted spectrum of magnesium hydrogen is 
much more brilliant at higher pressures, becoming fully equal in 
brightness to the 4 group, notwithstanding the increase in 
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brilliance of that group by the higher temperature of the dis- 
charge in the denser gas, while the other lines of magnesium 
fade, and even the hydrogen lines C and F are invisible. This 
disappearance of the hydrogen lines they ascribe to the large 
quantity of magnesium carried over in the spark. When a 
Leyden jar is now connected with the coil the fluted spectrum 
continues bright for some time, but gradually fades as the con- 
tinnance of the high temperature sparks decomposes the com- 
pound. In nitrogen the fintings are only seen at first, probably 
from hydrogen occluded, as is usually the case, inthe magnesium, 
and disappear when the pressure is increased, and cannot be made 
to re-appear either by reducing the pressure or varying the 
discharge. In carbonic oxide the behaviour is similar. The 
authors conclude that the prodnction of this spectrum is depen- 
dent on a combination of the two elements, and is not merely a 
matter of temperature. They describe this spectrum as consist- 
ing of three parts, a group of three sets of flutings in the yellow 
commencing at about the wave-lengths 5618, 5566, 5513; 2 
group of {wo sets of flutings in the green commencing at about 
w.l, 5210, and close to 6; and a group of two blue bands with 
their less refrangible edges at about w.I. 4849 and 4803 respec- 
tively. The authors differ from Ciamician, who has figured this 
spectrum, in regard to the number of flutings in the green and 
blue. This spectrum can be well seen when sparks are taken 
from a solution of magnesinm chloride in a tube full of 
hydrogen. 

After simplifying the spectrum of magnesium hy separating 
that of magnesium hydrogen, and supposing the triplets to be 
harmonically related, and perhaps some of the single lines 
similarly related, there are still a greater variety of vibrations 
than any very simply constituted particle could be expected to 
be capable of assuming. 


Linnean Society—Anniversary Meeting, May 24.—Prof 
Allman, LL.D., F.R.S., president, in the chair.—There was 
a very numerous attendance of the Fellows.—The Treasurer 
(Mr. Frederick Currey) read his Annual Report, stating that 
financially the Society continued prosperous. The invested 
capital at the present date is 35684 4s. 6¢., the sum of 140/. 
derived from Fellows’ life compositions during the past twelve- 
month having been invested in consols. The balance at the 
bankers at the end of the financial year (April 30) was 532/. 
1od,, and at the} bankers’ and on hand at this date (May 24) 
604/.15s. tod. ‘The annual contributions amounted to 928/. 4s., 
and sales of publications 230/. 19s. 7¢. ; there was an increase 
in the admission fees, and decrease in compositions. 104/. 8s. 3d. 
had been expended on the purchase of books for the library, and 
482. 1s. 11d. towards bookbinding and stationery ; 7657. 18s. 2d. 
had been spent on the Society’s publications. A handsome 
donation of 50/7. had been made by Mr. G. Bentham.—The 
Secretary (Mr. B. Daydon Jackson) then read his Report. Since 
the last anniversary eleven Fellows of the Society had died and 
four had withdrawn, Against this thirty-seven new Fellows had 
heen elected, besides one Foreign Member and one Associate. 
During the past year there had been received as donations to the 
library 106 volumes and 125 pamphlets and separate impressions 
of memoirs ; from the various scientific Societies there had also 
been received in exchange ninety-six volumes and 248 detached 
parts of publications, besides twenty-three volumes of donations 
from the editors of independent periodicals. There had been 
purchased go volumes of importance, among these 63 serials, 
equal to 10 volumes, the total additions to the library therefore 
being 315 volumes and 373 separate parts. Mr. Kippist had 
presented framed water-colour sketches of Dr. Robert Brown’s 
birthplace, London residence, and Sir J. Banks’s library. The 
Society’s collections and herbaria had been duly examined and 
reported on to the Council as in good condition. After a 
service of fifty years Mr. Kippist had resigned his position as 
librarian to the Society, and the Council, in acknowledgment 
thereof had granted him a retiring pension.—Mr. Baker, 
in the name of Mr. J. W. Miers, then presented to the 
Society a portrait of his father, the late John Miers, as 
a memento of his connection therewith, and Prof. Allen 
Thomson as representative of a small committee also presented 
the portrait of Prof. St. George Mivart, late Zoological Secre- 
tary, to the Society.—Prof. Allman then delivered his anniver- 
sary address, the subject chosen being ‘‘ Recent Advances in 
our Knowledge of the Development of Ctenophora.”—The 
Secretary afterwards read obitnary notices of the several 
Fellows that had died during the year, making special men- 
tion of the life and labours of Mr. G. R. Alston, the late 
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lamented Zoological Secretary, Mr. John Gould, the ornitho- 
logist, Mr. Gerard Krefft, of Sydney, Dr. J. lauder Lindsay, 
and Mr. R. A. Pryor, of Herts.—The scrutineers having 
examined the ballot, then reported that Mr. Alfred W. Bennett, 
Mr. Francis Darwin, Prof. E. R. Lankester, Sir John Lubbock, 
and Mr. Geo. J. Romanes had been elected into the Council in 
the room of E, R, Alston (deceased), Dr. T. Boycott, Prof. M. 
Foster, Dr. J. Gwyn Jeffreys, and Prof. St. George J. Mivart, 
who retired; and for officers Sir John Lubbock was elected 
president, Mr. F. Currey, re-elected Treasurer, Mr. B. Daydon 
Jackson, re-elected Botanical Secretary, and Mr. G. J. Romanes 
was elected Zoological Secretary. 


Zoological Society, May 17.—Dr. A. Giinther, F.R.S., 
vice-president, in the chair.—Mr. Sclater exhibited and made 
remarks on examples of four parrots of the genus C&rysoéis 
from various islands of the Lesser Antilles.—A communication 
was read from Mr, Carl Bock, in which he gave an account of 
the land- and fresh-water shells collected in the highlands of 
Padang, Sumatra, and in the eastern and southern parts of 
Borneo during his travels in those districts. Elght new species 
were described.—A communication was read from Mr. G. B, 
Sowerby, jun., containing descriptions of eight new species of 
shells from various localities —Mr. W. A. Forbes read a paper 
on the anatomy and systematic position of the Jacanas (Parridc), 
which he showed were in no degree related to the rails, but form 
a separate group, to be placed amongst the plovers and allied 
birds (Zimzcofz). The author also called attention to the peculiar 
form of the radius in the genus J/efopidius, which is not deve- 
loped in the other genera of this group.—A communication was 
read from Mr. L. Taczanowski, C.M.Z.S., containing the 
description of a new species of weasel from Peru, proposed to 
he called Mustela Felskii, after its discoverer. A communication 
was read from Mr, W. F. Kirby, containing a description of the 
hymenopterous insects collected in Socotra by Prof, Bayley 
Balfour. Of these two were apparently new to science.—A 
communication was read from Mr. Francis Day, F.Z.S., 
containing remarks on the range of Apogon Elliott. 


Royal Microscopical Society, May 11.—Prof. P. Martin 
Duncan, F.R.S., president, in the chair.—Ten new Fellows were 
elected and nominated.—Amongst the objects exhibited were 
Seibert’s polarising microscope, Nachet’s binocular dissecting 
microscope, Verick’s skin microscope, Houston’s botanical micro+ 
scope, embryological sections from the Naples Zoological Station, 
&c.—Papers and notes were read on a new and remarkable annelid 
(Mr. Stewart); the markings of diatoms (Dr. Matthews, Mr. J. 
Deby and Count Castracane) ; a new species of Hydrosera 
Wallich (Dr. Stolterforth) ; and improvements in illumination 
(Mr. J. Smith); alsoa note by Prof. Abbe on the conditions of 
micro-stereoscopic vision, with special reference to the fact that 
the lineal amplification of an object in depth is equal to the 
square of the lineal amplification in breadth, reduced, however, 
in proportion to the refractive index of the medium in which 
the object is: thus an object under a power of 100 times would 
be magnified 10,000 times (lineal) in depth if in air, 7500 times if 
in water, and 6600 if in oil or balsam. 


EDINBURGH 

Royal Society, April 4.—Prof. Fleeming Jenkin, vice- 
president, in the chair.—In the absence of tbe author, Prof. 
Alleyne Nicholson read a descriptive note by Dr. Carmichael 
McIntosh on the Phoronis, one of the specimens obtained in the 
dredging operations of the Challenger. This Annelid was of 
special interest as indicating in several particulars close similarity 
to certain well-known Celenterates.—Dr. R. H. Traquair read 
a paper on additional researches on the structure of the Palao- 
niscide and Platysomide, The more that the fossil remains of 
these families were stndied the more difficult did it become to 
clearly differentiate them from each other; and from his later 
researches Dr. Traquair had been obliged to adopt a wider 
definition of Palaoniscide than he had formerly employed. 
Hence it appeared that the criticism that had been urged against 
his former papers, viz., that he had not shown sufficient ground 
for their separation as two distinct families, could still be urged 
with even greater reason; but this, according to the doctrine of 
descent, was a natural consequence of increased information. 
Certain of the specimens he bad examined, though retaining the 
most essential characteristics of either family, as the case 
might be, possessed modifications of structure which were 
ordinarily typical of the other. The evidence was that the 
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Platysomide had been derived from the Padgorisctde,—Prof. 
Tait communicated a number of results of experiments on the 
heating effects of compression—experiments that had been sug- 
gested by his receut inqniry into the pressure errors of the 
Challenger thermometers, Specimens of various substances, 
such as raw potato, raw flesh, cheese, pith, bar-soap, liquorice, 
cork, india-rubber, &c., were compressed suddenly in a hydraulic 
press. The rise of temperature was measured by meaus of a 
thermoelectric junction set into the heart of the material, and 
connected to a delicate galvanometer in a contiguous room. After 
the heat evolved by the compression had diffused itself, so that 
the galyanometer came back nearly to its old zero, the pressure 
was suddenly relieved, end the heat absorbed in the return of the 
substance to its original bulk was measured by the reverse cur- 
rent produced. In most ca es this cooling effect was exactly 
equal to the original heating effect. Cork bowever, which rose 
in temperature 1°°3 F. for one ton’s weight increase of pressure, 
fell in temperature only o%9 F. on removal of the pressure—a 
result in striking accordance with the well-known sluggishness 
of cork in recovering its original bulk after withdrawal of the 
pressure that had compressed it. In this particular, india-rubber, 
whose temperature was raised abont 1°°5 F. for the same increase 
of pressure, was markedly opposed to cork. Potato and raw 
flesh both indicated about the same rive of temperature—o’’7 F, 
Pith, again, which resembles the-e in the large percentage of 
water that enters into its constitution, was raised in temperature 
only 0°37 F., giving no perceptible difference of effect over what 
would have been produced by water alone. 


Paris 


Academy of Sciences, May 23.—M. Wurtz in the chair.— 
The following papers were read :—On the old Observatory of 
Cairo, by M. de Les:eps. This observatory no longer exists ; 
but M. de Lesseps, in a letter here given, urges its restoration 
on the Khedive. It is stated that the Egyptian Institute in 
Cairo bas received the Connaissance des Temps complete from 
1679 to 1866.—Nebnlz discovered and observed at the Obser- 
natory of Marseilles, by M. Stephan.—On the genera Wilhan- 
sonia Carruth., and Goniolna d’Orb, by MM. de Saporta and 
Marion.—On an experimental process for determining the sensi- 
bility of the retina to coloured luminous impressions, by M. de 
Grandimont. The observer looks steadily at the central point of a 
disk baving apertures, beyond which coloured surfaces are placed. 
By degrees the sensation of colour is extinguished. On sud- 
denly putting white surfaces in place of the coloured, the com- 
plementary colours come ont with great brightness and purity. 
The instrument is named a chromatroposcope.— Barom ter based on 
the equivalence of heat and pressure on the volume of a gas, hy 
M. Decharme. It consists simply of an ordinary alcohol or 
mercury thermometer, and an air thermometer to show the 
volumes of gas corresponding to the temperatures observed. To 
find the atmospheric pressure, the data of these instruments are 
interpreted by tbe aid of curves and tables previously prepared. 
-—On a cryptogam insecticide, by M. Lichtenstein. This is a 
Botrytis (same genus as that which infests the silkworm), found to 
have kalled all he aphidians on a cineraria in the Jardin des Plantes 
at Montpellier, 1t operates only in the hothouse, and M. Lichten- 
stein could not inoculate either phylloxera or other plant-lice with 
it in open air. —On the geometry of spheres, by M. Stephanos.— 
On Fuchsian functions, by M. Poincaré.—The standards of 
weights and measures at Paris Observatory and the apparatus 
used in their construction; their origin, history, and pre-ent 
state, by M. Wolf. This note relates chiefly to the toi.e du 
Perou and du Nord (so called), which the author considers to he 
now in the same state as when they came from the bands of 
Langlois in 1735.—On the law of radiation, by M. Violle. This 
law may be represented between 0° and 1775° by the formula 
I= mT? aT, where Z'represents the absolute temperature, 
a constant coefficient, 6 the numher 0 9999938, 2 = 1703550 — 
13A, A being the wave-length in millimetres. —On the produc- 
tion of sound by the force of radiation, by Prof. Ball.—On 
radiophony ; thermophone reproducing the voice, by M. Mer- 
eadier, Light is reflected from a plate of silvered glass, behind 
which is a smal] air reservoir, with a thin plate of mica or caout- 
chouc, which receives the voice through a tube, At tbe receiving- 
eud, one of the author’s small glass tubes, with as moked piece of 
mica and ear-tube, is brought where the light is concentrated by 
alens or concave mirror. With this arrangement speaking was 
distinctly, thongh faintly, heard at abont 20m, distance, the 
windows of the speaker’s room being closed.—On the same sub- 


jects by the same. A long tube (10m.) may be used by the 


speaker. Electric light and (less easily) oxyhydrogen light, gave 
the effects. Solar radiations act best when hottest. Alnm solu- 
tion interposed reduced the effects considerably ; with a thin 
ebonite plate they were weakened, but still distinct; simi- 
larly with plates of tinsel of zinc, copper, aluminium, &c., 
Zomm, to 5mm. thick.—- Modification of the Neef interrupter 
for the Ruhmkorff coil, by M. Ducrétet. The vibrating slip is 
lengthened and its two ends fixed to two columns; the small 
soft iron mass in the middle. The vibrations are very rapid ; 
the spark is modified, becoming continnous, more powerful, and 
hotter.—On the rotatory power of artificial codéine, by M. 
Grimanx.— On the proportion of carbonic acid contained in the 
air, by MM. Muntz and Aubin, This gives results of observa- 
tion, by a method formerly described, at Paris and a station in 
the conntry. They appear maiuly to confirm M. Boussingault’s 
and M. Reiset’s results, The proportions of CO, in normal air 
vary within but narrow limits. In the environs of Paris, what- 
ever the direction of the wind, figures were got closely similar to 
those of M, Reiset near Dieppe.—Preliminary stndy of reac- 
tions without the mtervention of a solvent, by M. Lorin, —On 
silicomolybdates, by M, Parmentier.—Action of ammonia on 
chloride of isobu'ylene, by M. Oeconomidés.—On some points 
relative to the organ‘satiin and the development of Ascidians, 
by M. Van Beneden. This relates to his observations at the 
Naples station in April last. The development of Ascidians 
does not (be considers) warrant the radical distinction drawn by 
the brothers Hartwig between a mesoderm and a mesenchyme.— 
The vessels of the ink-bag of cephalopoda, by M. Girod.—On 
the tronbles of sensation produced by cortical lesions of the 
brain, by M Couty. The observations were upon apes and 
dogs. Ancesthesia, when it occurs, affects the side opposite that 
of the cortical lesion, and for touch, as for vision, is always in- 
complete. It is rare, and it has no relation to the place or 
extent of the cortical lesion, These troubles of sensibility have 
no necessary connection with other troubles.—Mechamsm of 
infection in different methods of inoculation of symptomatic 
charbon; application to the interpretation of clinical facts 
and to the method of preventive inoculations, by MM. 
Arloing, Cornevin, and Thomas. An abortive charéon may 
be given by inoculation in the veins, in the connective tissue, 
or in the respiratory passages.—M. Richard announced the 
discovery of a cavern in the mountain of Ayuso (Segovia), 
containing a large number of prehistoric @S7is. 
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THE STEPHENSON CENTENARY 

EORGE STEPHENSON was born June 9, 1781. 
The importance of this event to us who now in- 
habit civilised countries is certain ; for whatever view 
we may take as to the inevitability of railways, it is 
matter of history that for twenty-five years—1815 to 1830 
—after Stephenson had to all intents perfected the system 
of railway and locomotive, which still holds its own, no 
other engineer or competent mechanic went even so far as 
to admit its merit. It is therefore to George Stephenson 
that we are indebted for our existing railways, for the 
immense extension of mechanical contrivance which has 
followed in their train, and for all that these have done 

for ns in the way of improving the circumstances of life. 
As the custom of centennial celebrations has become 
almost universal, it would partake ‘of irreverence to allow 


the hundredth anniversary of the birth of one who has | 


given us so much to pass unnoticed. But in what form 
can we celebrate such an event? No oratory can remind 
us of Stephenson’s name when we continually hear the 
pnffing of his engine. What monument can compare 
with the cuttings and embankments seen whichever 
way we turn? 
before the eyes and sounding in the ears of all people, 


We have no political or social purpose to serve by a | 
national ceremony. Killingworth or Newcastle will have | 


its dinner and, as we understand, the intention is that 
some money should be subscribed for an educational 
foundation. This is all very well, but it is confined to a 
few who take a special interest in the place, and is no 
measure of that universal offering to the memory of our 
hero which goes up, not once in a hundred years, but 
hourly. 

To the readers of NATURE who are not only of the 
travelling public, but to whom doubtless the works of 


Mr. Smiles are familiar, anything we can say as to the | 


life and work of Stephenson must seem totally inadequate. 
But not to let the occasion pass we will endeavour, by 
reference to some of the features of Stephenson’s work, 
to illustrate a thought which has recurred to us with ever- 
increasing force when considering the works of those who 
have pioneered the way in practical mechanics. 
thought may be expressed somewhat as follows :—That if 
we are to accept the proved ability to predict results with 
certainty as conclusive evidence of a knowledge of the 


laws and principles on which these results depend, then | 


it is evident that acute observation of mechanical and 


physical phenomena does lead to a very clear insight | 


into the laws and principles involved, although the ob- 
server may be—generally has been—altogether unable, 
save by the prediction of results, to give definite shape to 


his abstract ideas, and much more to give them articulate | 


expression. And further, that this apprehension of prin- 
ciples, acquired by the observation of the dependent 
phenomena, is the only real apprehension, and is a very 


different thing from that knowledge or conviction of the | 


truth of principles which comes from reading or argu- 
ment, and which, however useful for purpases of criticism, 
rarely if ever leads to a prediction. 

VoL. xxtv.—No. 606 


In truth Stephenson’s works are ever | 


This | 
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In the instance of Stephenson we have a perfect 
example. He received absolutely no education except 
by his own observation of the animals and other works 
of nature in the vicinity of his dwelling, and the rude 
mechanism of the surrounding collieries. Such too were 
the exigencies of his existence, that although he was 
assiduous in the task of self-instruction, as in all other 
things, in 1815, at the age of thirty-four years, and at the 
very time when he was making his first engines, “ Blucher” 
and “ Puffing Billy,” the first of a race destined to over- 
run the carth and create the greatest of all revolutions, 
thongh he could readjand write he had not as yet mastered 
the rule-of-three. Yet in the construction of these very 
engines he showed his confidence in results, the predic- 
tion of which shows that he had acquired an insight into 
principles which were entirely unexpressed at that time, 
and as regards some of which their expression is still 
incomplete. 

Amongst the mechanism of the railway, almost every 
detail of which was conceived by Stephenson, there are 
certain details or features which, with a view to rescue 
them from being altogether claimed for other inventors, 
the friends of Stephenson have ever marked as bearing 
more distinctly the impression of Stephenson's hand. 
These are the smooth driving-wheel, the chimney blast, 
and the inultitubular boiler. This is as it should be. 

But, as it seems to us, in thus bringing into prominence 
the special features of Stephenson’s system, Stephenson’s 
friends have effectually diverted attention from that which 
is of far more importance. Thus, although it has never 
been claimed for Stephenson that he was the first to use 
smooth driving-wheels, Trevithick and Hedley having 
been obviously before him, it is contended that Stephen- 
son consistently from the first maintained the sufficiency 
of the adhesion, while the others invented “imaginary 
difficulties’’ which led them to contrive all sorts of means 
of preventing the wheels of their locomotives from slipping, 
This view of the matter is however essentially wrong, and 
is unfair to both sides, for on the one hand, while there is 
no evidence to show that Trevithick or Blenkinsop ever 
ignored the tractive power of smooth wheels, neither is 
there any evidence to show that Stephenson ever main- 
tained that the adhesion of smooth wheels would suffice to 
accomplish that for which the rack was being used. Had 
he done so he would have been wrong. But, on the con- 
trary, there is ample evidence to show that Stephenson 
clearly perceived—that at the very onset he determined 
by careful experiment—the limit of the adhesion of his 
smooth wheels, and that he never attempted to use them 
except on a level road. The question at issue is much 
broader and more important than that of mere mechanical 
contrivance. It was as to how far the locomotive should 
be set to the task of the horse in drawing its load over 
the hills and valleys, and how far the hills should be cut 
down and the valleys filled up. 

This, the level road, the very form of the railway, was 
Stephenson’s main idea. And it was his foresight and 
determination in respect of this that made his railways a 
success from the first. His experience and observation 
had led him to perceive what all subsequent experience 
has confirmed, that the locomotive, in virtue pf its size 
and clumsiness, could only be usefully employed on a 
nearly level railway. He did not actually maintain that 
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it would be impossible to make a machine that would 
travel on common roads and even mount hills, but “ even 
suppose that such a machine could be constructed to 
carry twenty or thirty passengers at ten miles an hour, 
put it on a level railway and it would carry 200 or 300 
passengers at thirty or forty miles an hour.” 

In his first colliery railways at Killingworth and Hetton 
he laid the lines in a series of flat reaches separated by 
inclines, and working the inclines by fixed engines, can- 
fined the functions of the locomotive to drawing the 
waggons along the flat reaches. It was this insistence 
on the level road that enabled him to use smooth wheels, 
and not that he had discovered any adhesion previously 
unknown or that others had overlooked. 

Stephenson’s position was a nearly level line at any 
price on wich the adhesion of the wheels is sufficient as 
against a road following the slope of the country, for 
which, according to his view, by whatever means the 
adhesion might be increased, the iron horse was ill adapted. 
In the clear conception of the importance of this level 
road, coupled with his determinate insistence in carrying 
out his view, no matter what the difficulty—the veritable 
removal of mountains—have we not the best of all proof 
that, however unconsciously, he was guided by a percep- 
tion of that law which connects the limits in size and 
activity of structures, with the strength of the material 
of which they are composed. And by which law we 
may now perceive that it is only by smoothing the road 
and so reducing the call for strength and power that 
we have made our machines to exceed in size and speed 
the limits which Nature had reached in her animals. 

Into another law, called the Conservation of Energy, 
there can be no doubt that Stephenson had an insight 
far beyond his time. He saw that the conveyance of 
a load was not a question of force, but of the product 
of force into the distance traversed, and that however 
great might be the tractive power of his engine, its 
speed must depend on the ratio of the rate at which 
steam could be generated to the load. So long there- 
fore as the tractive power was so large as—compared with 
the steam-generating power of his boiler—to prevent his 
engine, when fully loaded, travelling at more than ten 
miles an hour, he could gain nothing by increased ad. 
hesion. But, on the other hand, in his first engine the 
desideratum was increased steam-generating power for 
the same weight of boiler. 

With, as Robert Stephenson has told us, the direct 
object of accomplishing this, George Stephenson turned 
the exhaust steam in the form of a jet or blast up the 
chimney of his second locomotive, “ Puffing Billy.” If 
this is so, and there appears no evidence to the contrary, 
it was a prediction with regard to the motion of fluids, 
for the making of which there is as yet no established law 
in the theory of hydrodynamics. That the result is such 
as was here predicted, or that a jet of steam or of air 
playing at high velocity along the interior of an open- 
ended tube does impart motion to the air within the tube 
and causes a current, is of course now well known, but 
our present knowledge is derived from the experience of 
the locomotive chimney. There is no evidence that it 
was known to any one before 1815, nor indeed has there 
been found any other mechanical purpose of general 
importance in which the same action could be usefully 
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employed. Neither in the stationary engine nor yet in 
the marine engine has it proved economical. Thus the 
locomotive and its offspring, the portable engine, were 
the only machines possessing this organ. 

Althongh it has been the custom for writers on the 
steam-engine to speak as though the manner of action of 
the blast were self-evident, this only shows that these 
authors have not understood it—indeed how should they ? 
The general law on which the action of the blast depends 
is that a jet of fluid issuing into surrounding fluid at rest 
will not, when it has more than a certain velocity, proceed 
in a straight vein or column, but begins at once to wriggle, 
and as it advances involves itself in an extremely complex 
manner with the surrounding fluid, with which it shares 
its forward momentum. It is only during the last few 
years that the generality of this action and the circum- 
stances on which it depends have attracted attention, and 
the completeness with which the action has been over- 
looked is shown by the numerous attempts that have been 
made to invent fanciful explanations of the following 
phenomenon. When a jet of steam, say half an inch in 
diameter, issues from a high-pressure boiler, as from a 
gauge cock, although the steam itself mmst have the 
temperature of boiling water, still the hand may be held 
in the jet at a distance of two or three inches from the 
cock withont any inconvenience. How has the tempera- 
ture of the steam become lowered ? is the question for the 
answering of which namerous hypotheses have up to quite 
recently been invented. The answer is that the tempera- 
ture of the steam does not become lowered, any more 
than the strength of the mustard in a sandwich, but that 
the steam has involved within its column layers of cool 
air, sandwich fashion, and as the combination rapidly 
passes the same point of the skin, the sensation produced 
is that of the mean temperature of the air and steam. 

It is on this action of a jet to mix itself up with the 
surrounding medium that the draught produced by the 
blast up the chimney depends, and Stephenson’s con- 
fident prediction of this dranght is the best evidence 
that observation had led him to a perception of the more 
general action. 

Considering the capacity of the man as shown by his 
other work, it would have been a matter for surprise had 
not Stephenson acquired a unique knowledge of the phe- 
nomena of fluid motion. He had the best opportunity for 
observation—his whole time had been spent in the care 
of pumps, pumping-engines, and the arrangements for 
ventilating and draining mines. His habit was to bring 
all his ideas at once to the test of experiment; and in 
devising his safety-lamp he had carried out a very careful 
series of experiments on the behaviour of jets and the 
rate of their admixture with the surrounding air. 

Although, as shown by the employment of the multi- 
tubular boiler, Stephenson’s mechanical insight does not 
perhaps stand out in so very clear a light, inasmuch as he 
made this step at the suggestion of Mr. Booth, still it 
cannot have been fortuitous that in adopting these small 
tubes he should have at once introduced all those candi- 
tions on which their employment is alone successful. 

That small tubes of the same aggregate capacity as a 
single flue afford greater cooling surface for the hot gases 
is indeed obvious, but it was Stephenson’s own observa- 
tion that taught him that such increase was desirable, 
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while the fact that the gases in passing through the small 
tubes would encounter much greater resistance than in 
the single flue rendered the successful employment of the 
multitubular boiler dependent on the increased action he 
could give to the blast. However in all respects he came 
out right in the very first trial. 

In the “Rocket” he had a self-moving machine, 
which resembled the moving animal not only in the 
fact that they hoth derived their power of motion from 
the combustion of carbon, but the physiology of the 
machine resembled that of the animal system in that 
essential particular which connects the action of the 
heart and lungs with that of the muscles, so that any 
demand upon the activity of the latter is at once met 
by increased activity in the former. In the locomotive 
the law of adjustment is perfect. Whatever the load 
within the limit imposed by the adhesion of the wheels, 
and whatever the speed, the stimulating action on the 
fire is sufficient, and no more than sufficient, while in all 
cases the tubes are sufficiently long, and no more, to pass 
the heat generated into the boiler. 

The functions of the locomotive engine more nearly 
correspond with the functions of moving animals than do 
the functions of any other machine, and hence it was 
essential that there should be a correspondence between 
the organisation of the locomotive and that of working 
animals, which correspondence may be dispensed with 
in other engines. Is it not probable, we ask, that he who 
produced the locomotive physiologically complete had 
been guided, however unconsciously, by the truth of his 
observation of those animals which his machine was to 
set free from their task ? OSBORNE REYNOLDS 
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The History of Salt. By Evan Marlett Boddy, (London: 
Bailliére, Tindall, and Cox, 1881.) 
“THIS book is quite a literary curiosity: the author 
hopes, and not without reason, that it will be found 
to afford amusement. Mr. Boddy we take to be a medical 
student, and it is a kindness to him to suppose that he 
is young. After reading the first half-dozen pages of 
his work the idea gradually dawned upon us that he 
intended it for an elaborate joke, very much after the 
manner, we should suppose, of Mr, Benjamin Allen and 
Mr. Robert Sawyer, had those gentlemen heen tempted 
to follow the paths of literature. But, adhibenda est in 
jocando moderatio, and never more so than when the joke 
is at the expense of a venerable parent. In dedicating 
his work to his father Mr. Boddy, for the credit of human 
nature, must be acquitted of the charge of a conscious 
joke, otherwise such an instance of filial disrespect would 
be without parallel. 

This astonishing production owes its origin to a letter 
advising total abstention from salt, which had appeared 
in a temperance journal, and the author felt himself 
constrained, for the good of humanity, to deliver himself 
of the succession of “farcical puerilities” and “ whim- 
sical crudities’’ which make up the ‘“‘ *maginative 
plerophory” “redundant of inane folly and trivial 
hyperbole” of his hook. The words in italics are Mr. 
Boddy’s; he of course applies them to the opinions of 
other people. With the sanction of Vespasian’s law, 


that it is unlawful to give ill language first, but civil and 
lawful to return it, we think ourselves justified in applying 
them to Mr. Boddy’s book, And how richly that book 
merits them we proceed to make abundantly clear, and 
on the author’s own showing. 

Mr. Boddy is too hard upon the unfortunate letter- 
writer in the journal of temperance; he is not even 
grateful to him as the remote cause of the existence of 
his own hook. The letter-writer, “with amusing self- 
complacency, accused it [salt, not temperance] of pro- 
ducing evils of an astounding nature—such is the latitude 
of pragmatical ignoranceand silly egotism. The palpable 
absurdity of such an argument must be apparent even to 
the most careless thinker: it is with the view of exposing 
such a fallacy, both injurious and irrational, that 1 have 
written this treatise.” One is tempted to ask—lf the 
argument is so palpably absurd, even to the most careless 
thinker, why in the world has Mr. Boddy taken the 
trouble to write his treatise ? 

It does not seem to be generally known what would 
happen to a world devoid of salt; such, according to Mr. 
Boddy, is the “dense obtenebration with which the sub- 
ject is surrounded.” The picture of a saltless world, as 
drawn by our author, is something awful to contemplate. 
Nothing but the thought of ‘our ignorant conceits,” our 
“unaccountable obliquity of judgment,” and “‘the apa- 
thetic indifference” with which we have hitherto looked 
upon the humble condiment which has graced our tables 
“in the smallest receptacles, as if it were the most 
expensive article,” and to which we, “in the most finical, 
grotesque manner,’ help ourselves “in almost infini- 
tesimal quantities, as if it were a mark of good breeding 
and delicacy,” would compel us to reveal the “imaginative 
plerophory.” The nervous reader will be pleased to 
fortify himself with at least a teaspoonful of the condiment 
before he begins its perusal. 

“Were the human race once deprived of the chloride 
of sodium, even for a limited period of time, we should 
not only lose a natural healthful incentive for our food, 
but disease, with .all her attendant miseries, would 
spread with such relentless impetuosity as would defy, 
and even paralyse, the efforts of the most skilful physician, 
the ingenuity of the surgeon, and the scientific improve- 
ments and hygienic precautions of the sanatarian. The 
strength and vigour of manhood would fade as if blasted 
by disease, food would act as a poison, the blood would 


| not he replenished with the salt which it requires, and 


consequently our skins would soon be covered with cor- 
ruption, our cattle would die, our crops would be nipped 
in the bud, the air would be full of offensive insects, the 
soil would become foul and barren, the sea a waste of 
stagnant waters, and all the beautiful productions of 
nature would wither and decay, and our glorious earth 
would degenerate into a hideous solitude, solely inhabited, 
very probably, by monsters horrible to behold, more 
repulsive than those gigantic reptiles which once roamed 
by the dreary marshes of an incomplete world.” 

And yet, according to Mr. Boddy, “the English working 
classes are nearly, if not altogether, unacquainted with the 
benefit of salt’? : “at the tables of the wealthy it is per- 
fectly absurd to see the small amount which is used.” MWe 
are not even allowed the poor consolation of knowing that 
in our false economy we are unwittingly conserving our 
choicest blessing. “We do not diet ourselves as we 
should: in this respect we are far behind the veriest 
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savage, cannibal though he be.” We cannot inure our- 
selves to salt at too early an age; we ought indeed to 
pickle our babies : ‘To rub new-born infants with salt’? 
is a practice ‘‘in every respect cleanly”’ and “strictly 
conducive to health.” 

Mr. Boddy has evidently spent much pains on his 
history : but, as he confesses, in trying to begin at the 
beginning he has laboured under inany difficulties. He 
has traced the history of salt from the time of Moses and 
Job by the aid of such written records as he has been 
able to meet with, but on the question of its history before 
their time he is obliged to fall back on his inner 
consciousness. 

“The origin of salt is one of those enigmas of nature 
which as yet has completely frustrated the most accom- 
plished and scientific geologists, and no suggestion has 
yet been made which will satisfactorily and conclusively 
account for its formation ; for whatever hypothesis has 
been stated there is sure to be an objection so difficult to 
overcome that the author has been fain to admit that it 
is thoroughly impracticable, and therefore inadmissible.’’ 

Even our author is fain to express himself guardedly 
on this point— 

“Tf we take Sait as a whole, leaving out of the question 
altogether the different conditions in which it is found, 
and with no reference at all to its existing either in the 
earth, above the earth, in lakes, or in the sea, but looking 
at it simply as it is, a mass of rock, or a volume of water 
holding it in solution, it inclines one to the belief that it 
possesses a dual inchoation, though the original source of 
both may have been connate; but owing to extraneous 
causes which were brought to bear, one branch became 
crystallised rock-salt, while the other, through imma- 
turity, remains in a state of solution.” 

“Why the sea is salt” has given rise to many pretty 
fables: Mr. Boddy invents still another fable; but it is 
not at all pretty: it is that “sea-water is the result of 
some subterranean communication with reservoirs of salt 
through the media of volcanic foct” (p. 53). This per- 
haps hardly does justice to Mr. Boddy's powers of narra. 
tive; the picture of the saltless world proves that he can 
do better ; and yet even this is surpassed by that of the 
insect world of Cheshire on a rainy day (p. 60). But it 
is scarcely fair in the interests of the book itself to quote 
all its best things, even if our space and the reader's 
patience were longer. 

Mr. Boddy is apprehensive of the reviewers : “ An un- 
known author is placed at a great disadvantage and at the 
mercy of those who may laud a book to the skies if they 
please, satirically criticise another, and pass over a third 
with a sarcastic smile or a significant shrug of the shoul- 
ders. Iam afraid that my little volume will unfortunately 
be found among the latter, but I candidly acknowledge 
that I hope it will be regarded as belonging to the first, or 
at least the second.” 

Our theory of the origin of this book differs somewhat 
from that of its author, as given above ; Mr. Boddy’s 
father (to whom the book is dedicated) was, we are in- 
formed, a ship’s surgeon ; and it occurs to us that this 
book is the result of the molecular motion of a brain 
which can trace its ancestry to a prolonged regimen of 
salt junk and pic led pork. It is the most striking in- 
stance of heredity we have yet met with, and despite our 

ear that Mr. Iioddy may describe our notion as “a brazen 
assertion and a subtle paralogism,”’ we commend it to the 
notice of Mr. Francis Galton. 


OUR BOOK SHELF 


Text-Book of Practical Organic Chemistry for Elemen- 
tary Students. By H. Chapman Jones. 100 pp. 
(London : Joseph Hughes, 1881.) 


Most teachers of organic chemistry have felt that if their 
students could be made to work through a fairly simple 
series of typical experiments the work of learning would 
be rendered easier, and the knowledge gained would be 
made more definite and more real. Just such a series of 
experiments is described in this little work by Mr. Chap- 
man Jones. The experiments are well chosen and clearly 
described ; no costly apparatus is required, yet the student 
who works carefully through the book will certainly have 
Jaid a solid basis of knowledge of organic chemistry on 
which he may build a satisfactory structure. 

An outline of methods whereby organic acids may be 
detected is given towards the end of the book, but the 
main part is devoted to experiments illustrative of frac- 
tional distillation and precipitation, formations and gene- 
ral properties of leading hydrocarbons, alcohols, and 
acids, etherification, &c. 


AI BHTIEIGS FAO) FEUE JEIDIKOIE 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts. | 


Trevandrum Observatory 


As I was reading in a recent issue of your valnable journal 
(vol. xxiii, p. 482) a letter on the magnetic storm of Angust, 
1880, showing the universality and simultaneity of the disturb- 
ance by comparing the observations at Greenwich, Toronto, 
Zi-ka-Wei, and Melbourne, I felt curious to know whether any 
such disturbance was noted here in the Government Observatory, 
and if s», whether the time corresponded with that given in your 
paper. On my application the gentleman in charge of the 
Observatory put into my hands, the inclosed abstract for the 
whole month of Anzust, which I herewith forward to you. It 
co tains, as you will see, not only the magnetic observations 
with the unifilar, bifilar and balance, but also the meteorological 
data for the necessary correction, &c. The reference throughout 
the paper is to the local time, which may be easily reduced to 
the Greenwich time, as the longitnde is given. The observa- 
tions, I may add, are qnite reliable, thongh made by native 
agency, and I hope may prove useful on this occasion. But the 
paper inclosed I fear is too long to find room in your crowded 
columns, and what I beg you to do is to place it at the disposal 
of any of your scientific contributors or friends who take an 
interest in the question of terrestrial magnetism, and may be 
therefore expected to make use of the material here furnished. — 

A word more before I close. Your readers might know this 
observatory, said to he situated near the magnetic equator, was 
ance in a very flourishing condition under the direction of Mr. 
John Allan Broun, On his retirement to Enrope the establishment 
was reduced and a limited series of observations introduced, 
which he continued to direct till his recent demise, Since then 
the obs rvations recorded are lying unused for the want of a 
scientific chief. If any scientific gentleman or society should 
generously offer some help in the way of directing the labours of 
this institution, I venture to think that the Government would 
gladly avail itself of such help, and the cause of science conld 
then be materially pramoted. P. SOONDREM PILLAY 

H.H. the Maharajah’s College, Trevandrum, Trevancore, 

Sonth India, May 6 


Symbolical Logic 
FRESH criticism of my logical writings in a work just pub- 
lished (‘*Symbolic Logie,” by John Venn, M.A., Fellow and 
Lecturer in the Moral Sciences, Gonville and Cains College, 
Cambridge) must be my exen-e for tronbling the editor and 
eaders of NATURE witb a third letter on the above subject. 


Sune g, 1881 | 


On page 94 of his work Mr. Venn strikes the key-note, as it 
seems to me, of its whole purport and spirit. ‘* Those who 
propose a new notation,” he says, ‘*commonly, and not un- 
naturally, assnme that it is to supersede all others. But those 
who approach it as strangers know that the odds are decidedly 
that it will only prove one more of those many attempts which 
perplex and annoy the lecturer, historian, and critic. Hence we 
may fairly ue the argument, dear to those in authority, that if 
we loosen the sanctions of orthodoxy, heresies will multiply. 
Only those whose professional employment compels them to 
study a number of different works have any idea of the be- 
wildering variety of notation which is already before the world. 
.. . No doubt it would be rank intolerance to forbid such new 
attempts, éze¢ av aititude of slight soctal repression towards them 
may serve to check too luxuriant a growth of new proposals.” . 

The italics are mine. Alas, how littke Mr. Venn appreciates 
the irrepressible restlessness of that most ungovernahle organ, 
the hnman brain, if he really thinks that the ‘‘attitude of slight 
social repression” which he recommends would have the desired 
effect! Am teur logicians, as well as professionals, w#// start 
theories and invent notations of their own in happy unconscious- 
ness that they are causing any annoyance to ‘‘ lecturers, histor'ans, 
and critics,” whom indeed they not improbably picture to them- 
selves (when he all-absorbing nature of their cccupation allows 
them to think of them at all), as ardeut devotees of scie1 ce like 
themselves, who will le delighted with the new instrument of 
research whicb thcy hope to place in their hands. And more 
provoking still, scientific societies ard editors (including a guodly 
number of the said lecturers, historians, and critics) w// print in 
their Proceedings and magazines new proposals which they think 
likely to prove mteresting or valuable, without being influenced 
by any motive whatever beyond a pure and simple desire to 
further the progres of science. 

Mr. Veun professes great admiration for the late Prof. Boole’s 
genius, and I hearti y agree with him, though we admire on some- 
what different grounds, I yround my admiration on the fact that 
Boole worked wonders with an unnecessarily complicated and 
otherwise defective symbolical method of his owninvention. Mr, 
Venn apparently grounds hi- admiration on the singular suppo:ition 
that Boole’s method is really very simple and very effective, but 
that its author did not understand very clearly the real principles 
of its construction, and did not by any means apply it with as 
much ease and dexterity as he might have done. I am quite 
sure that this is not the impression which Mr. Venn intended to 
create in the minds of his readers, but I am no less sure that 
this is the impression whicb a perusal of his bovuk wl/ create 
in their minds—at lea:t in the minds of such as have not read 
Boole himself, One remark of Mr. Venn’s surprises me. Ife 
says (p. 385} that Boole ‘‘justly regarded his problems in Proba- 
bility as the crow ning triumpb of his system.” Surely I am not 
mistaken in my impression that I have somewhere seen Mr, Venn 
quo‘ed as holding an opinion very much at variance with this 
statement—in fact attacking as erroneous the very principle on 
which Koole’s ‘* General Method in Probabilities” is bared, May 
Iask Mr. Venn this plain question, Does he or does he not 
agree with Boole’s solution of the question which he pro- 
posed on pp. 321 and 336 of his ‘‘Laws of Thought” as a 
decisive ‘‘test of the sufficiency of received methods,” and (by 
implication) of the efficacy of his own General Method ? 

The main points on which Mr. Venn and I[ differ are the 
following :— 

1. Mr, Venn maintains that the sign + in such expres ions as 
% + y+ 2 should in logic, as in ordinary algebra, be always 
understood in an erc/usizve sense, so that unless we lnow 4, 
y, = to te mutually exclusive, the above expression should be 
written in a different and, as he admits, a much less simple fi.rm. 
T hold, on the contrary, in common with Prof, Jevons and -everal 
otbers, that since, on the non exclusive plan, the simple form 
«+ y +2 may, without the sligh'est risk of ambiguity, be sub- 
stituted at any stave of an investigation for any of its excln-ive 
equivalents (-uch as x + x’y + xyz), or be replaced, if neces- 
sary, by any exclusive equivalent, the non exclusive interpreta- 


tion of the symbol + gives us far more mastery over cur sym- | 
bolical expressions, and should therefore be preferred to the | 


needlessly restrictive and hampering exclu-ive interpretation 
which Boole attaches to this symbol. How very serious the 
disadvantages of this interpretation really are is unwittingly 
illustrated by Mr. Venn himself on p, 262, where he finds him- 


self obliged to admit that certain important simplifications which | 
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strict rules can be given.” If he had read my tl.ird paper in the 
Proceedings of the London Mathematical Society a little more 
attentively he would have found in my directions for reducing 
any complex disjunctive expression to its ‘‘ primitive form” that 
the-e simplifications are not at all a pure matter of tact and 
skill, but may be obtained by a simple, never-failing, and purely 
mechanical process, which, however, a little tact and skill may 
do much to abbreviate. On the exclusive interpretation of the 
symbol + this process would be simply unmeaning. The problem 
which Mr. Venn discusses (expres:ed in my notation) is this: 

: Reduce the expression (fig) (¢/:/) (7:/’) to its simplest 
orm. 

By inspection [since any implication a:8 is eqnivalent to 
af’:0, and any compound implication of the form (a :x) (B:.x) 
(y :) to a single implication a + 8 + y:.x) this, on the non- 
exclu-ive plan, is seen to Le equivalent to fg’ + gif’ + If:0. 

Reducing the disjunctive antecedent of this implication to its 
primitive form (a purely mechanical process, as already remarked), 
we get fe’ + g/:0, or its equivalent, the compound implication 
(fie) (g: 7), a result which Mr, Venn obtains apparently by a 
vague teutative process ‘‘for which no strict rules can be 
given.” 

2, Mr. Venn and I also hold different opinions as to whether 
or not symbolical logic should have signs tu express relations c r- 
responding to those of subtraction and division in mathematics, 
Aik opinion is that such signs sheuwéd be introduced, and at once, 
My opinion (an opinon which I believe I share with most 
logicians) is that we had better not encumber our:elves with 
those symbols till they can be proved to subserve some useful 
purpose. The important question is—not, as Mr. Venn appears 
to think, whether such :ymb Js can be intelligibly interpreted, 
but whethcr they will in any way help us in di covering new 
truths; in other words, whethcr they can be turned to any 
practical use in the solution of logical pr blms. If Mr. Venn 
can adduce a single intelligible logical problem which can be 
solved more simply or easily | y the help of the-esigns than with- 
out them, I shall declare myself at once a convert to his views. 
So far I have come across no such problem, and must there- 
fore for the present remain in the ranks of his opponents, As 
an illustration of what Mr. Venn calls the inverse nethod (ie. 
division) in logic, he gives (p. 266) the equaticn— 

(x + ty) w ke ay ARIS 
in which zw (which denotes the books 7% @ certain library) is ta 
be expressed in terms of .x, y, < (which respectively denote p/z- 
losophrcal books, divinity books, and protestant books). His 
result is— 


file de aE Ss 


which ke translates into orCinary language thus :— 

“The library must have certaiuly contained all philosophy 
and prote taut divinity, and may possibly have contained any 
kind of works which are neither philosophy nor divinity ; this 
latter constituent being left entircly indefinite.” 

Mr. Venn’s data in the non exclusive notation wonld be— 

{rpc — tee 
and my result (much more simply and easily obtained) is— 

Pe cmiae wake sr i op an 
According to my definitions of my letter-symbol, we speak 
throughout of some ove originally unclassed hook, so that zw, x, 
y, z will respectively denote the statements: It is in the 4érary ; 
It is a philosophical work ; It tierts of disinity; It is a pro- 
testant work. My re-ult may therefore le read :— 

Any work on philosophy cr j rotestant divinity will be found 
in the library ; and every work in the library is either philo- 
sopbical, secnlar, or protestant. (By a seca/ar work 1 mean 
simply a work that does vo/ treat of divinity.) 

The autecedent of w in my result is cquivalent to the first 
‘* constituent ” in Mr. Venn’s re: ult ; but the c nsequent secms to 
me to give us munch more intelligible information about the 
library than Mr. Venn’s latter c-nstituent (‘t May possibly have 
contained,” &c), which he truly descriles as ‘‘entirely in- 
definite.” 

3. Another opinion of Mr. Venn’s, unless I misunderstand 
him, is that all lo.ical equations should, as a preliminary to their 
solution, be expressed in the form a = 0, which, of course, is 
equivalent to my a:0, My opinion is that this, in logic as in 
mathematics, is sometimes convenient and s: metimes not, and 
that we should not in logic, any mere than in mathematics, tie 


he discusses are ‘‘ purely a matter of tact and still, for which no | our hands by this or any other unnecessary restriction, 
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The other points in which I differ from Mr. Venn have been 
mentioned in my former letters (see NATURE, vol, xxiii. p. 
578, and vol. xxiv. p. 5), and need not be here repeated. Mr. 
Venn however labours under a serious misapprehension if he 
thinks tbat I attach any importance to the distinguishing features 
of my method as mere barren conceptions. ‘Their real importance 
lies in the w#se which I have made of them, and this use cannot 
be fairly appreciated without examination of my published solu- 
tions in the Proceedings of the London Mathematical Society, in 
the Zducational Times, and in the Philosophical Magazine, 1 
must protest against that spirit of criticism which would offer two 
or three chipped bricks as a fair specimen of a house, and 
would depreciate the labours and damp the zeal of all scientific 
workers by unduly emphasising the undeniable fact that all 
lozical and mathematical methods are, after all, mere combina. 
tions, developments, or extensions of a few simple truths which 
are the common property of all mankind. Even Boole’s “actual 
originality,” Mr, Venn tells us, though I think he means priority, 
‘(was by no means so complete as is commonly supposed and 
asserted” (see Mr. Venn’s Introduction, p. 28), According to 
this method of criticism we might ascribe the iavention of the 
steam-engine to the person (unfortunately unknown) who first 
discovered the important principle of a revolving wheel, and 
turned it to practical account by making a wheel-barrow, 

In conclusion I must thank Mr. Venn for the compliment 
which he kindly pays me on p. 372 of bis work, but I think it 
would read better without the parenthesis, ‘fas he assures us is 
the case.” The ‘‘assures” is a little too strong for the simple 
statements which I made, and which it never occurred to me 
that any one would dream of doubtiag. The compliment would 
also please me more if it did not so completely ignore the 
earliest, the most difficult, and the most important of my papers 
in the Proceedings of the Mathematical Society, namely, that 
which treats of the limits of multiple integrals. This part of 
my method (which gave rise to all the succeeding developments) 
resembles nothing, so far as I know, that has preceded it; and 
if Mr. Venn had found time to read it, the objectionable paren- 
thesis which I have quoted would scarcely have presented itself 
to his mind as in any way called for. Hucxu McCoui 

Boulogne, May 25 


Resonance of the Mouth-Cavity 


SINCE communicating to Mr. Sedley Taylor my recent ob- 
servations on the capabilities of the mouth as a resozator, and 
forwarded to you, with my permission, for publication in 
Nature, I have made the following experiments with perfect 
success, and believing that they will be interesting to your 
acoustical readers I send a list of them to you, and hope you 
will be able to find a place for its insertion in your nex! issue :— 

Experiment .—While one of the overtones of a loud prime 
was resounding in my mouth another person heard it distinctly, 
upon the ear of the latter being held near the source of 
resonance. 

Experimen! I[,—While a cait—any other noisy vehicle will 
do as well—was going along the street, I readily tested the 
composite nature of the ncise by the resonant capabilities of my 
mouth, 

Lxperimen! [[7,—1 tumed the water-tap on into a basin (the 
water was running with a good force), and from the noise make 
by ae falling liquid I was able to get different sounds quite 
easily. 

In both these latter experimeats I observe], while opening 
and closing my mouth, that the pitch rose and fellas wheu one 
slides a finger np and down a vibrating fiddle-string, 

Experiment [V.—1 held down in the treble part of a har- 
monium—with an 8-feet stop out—several consecutive keys to- 
gether, and while the n ites were sounding which compased the 
horrible discord, I was able to single ont any of them separately 
by the sympathetic resonance of my mouth. 

This experiment can be done equally well at the organ, 

Experiment V.—Y held down four or five of the low keys of 
the organ with the 8-feet trumpet drawn, and the beats of the 
overtones resounded very prominently, so that by taking two 
contiguous ones at a time the result was like the vozx c¢/este stop. 

Experiment V7,—I tried several notes in the c—c octave of 
the clarinet organ stop, and heard the regular order of partial 
tones by resonance, but the even ones were weak and odd ones 
very strong. 

Lxperiment VIZ,—] held down c’ and g’on the harmonium, 


and heard the first coincident partials beat distinctly—due to 
equal temperament, 

Experiment VIII.—The first five partial tones of an average 
bass voice were studied, The notes chosen for observation were 
o,f, £, %), 6h. ‘To each note the vowels 4 as in Aay, A as in 
ah, Eas in me, Jasin high, Oas in oh, Uas in you, were sung. 

It was found that not only did the different vowels give 
different qualities, but that the same vowel had a different quality 
for almost every one of the five notes sung, The Z as in me and 
Uas in you had generally weak low overtones. The J as in 
high, on the contrary, gave them out well. 

It will perhaps be as well to say, for the benefit of those who 
may not have tried to get a sympathetic resonance of the mouth, 
that success is likely to be sooner obtained by first practising the 
mouth in going from the oz to the 2% shape, and from the ow to 
to the ¢ shape. 

It is also recommended that the ears be stopped by the fingers 
whea doing these experiments, in order to lessen the possibility 
of mistaking the direct sound for resonance. 

JOHN NAYLOR 

5, West Park Terrace, Scarborouzh, June 1 


‘“*How to Prevent Drowning” 


I FEAR that if persoas who cannot swim place reliance on the 
advice given by Mr, MacCormac in your impression of June 2 
(vol. xxiv. pp. 62, 101) they will hardly succeed in saving their lives 
should they happen to fall into deep water. It is an error to 
say that the ‘“‘human frane, bulk for bulk, is lighter than 
water,” for unless that frame be covered with fat beyond the 
average, it has a greater specific gravity than water. And after 
all, a tolerably fat body is lizhter, bulk for bulk, than water 
only by virtue of the air in its lungs, and should that air be 
expelled by the frantic screams of the immersed person, be will 
soon find, if unable to swim, that the notion of his frame being 
specifically lighter than the water is a myth. The dead body 
even of a tolerably fat person being destitute of air in the lungs, 
sinks at once to the bottom in salt as in fresh water. The 
average human being, were he to permit his body to sink as far 
asit will, would soon find himself at the bottom of the sea or 
river, Besides, even in the case of a person fat enough to be 
lighter, bulk for bulk, than water, it is necessary that he should 
assume a certain positiou in order that he may succeed in keep- 
ing his nose and mouth above the water, and unless he learn 
how to do this in the water itself I doubt if instruction on 
dry land would ever enable him to float. We all know 
the story of the Hibernian who, having narcowly escaped 
drowning, vowed he would never enter the water azain uatil 
he had learnt to swim, but we are not told if he ever 
qualified himself for going into the water again. To 
try and persuade peaple that by attending to certain rules 
they may get into deep water without the risk of drowning 
is to create a false confidence which will rather increase 
than diminish the numher of deaths by drowning. Imagiue 
a terrified person just plunged for the first time into deep water 
trying to recall all the directions he his read about shutting his 
lips, swallowing his breath, permitting his body to sink until it 
shall displace as much water as equals the body's weight, tread- 
ing the water, and soon, Why he would require, in the midst 
of his arony of fear, to possess as many contradictory qualities 
of mind as Macbeth says no man can hive. I venture to assert 
that no one was ever saved from drowning by following such 
directions as your correspondents here give. It should be stated 
in the plainest manner that there is no safety fora person ia 
deep water but in a knowledge of swimming. Swimming 
should be taught to every boy and girl as a necessary branch of 
education. It has these advantages over much that is taugbt in 
schools, that it is a useful, a delightful, and a healthful accom- 
plishment. R. E, DUDGEON 

52, Montagu Square, W., June 3 


Dust-winds at Hankow 


Durinc the spring of 1878 my attention was directed to 
the dust-winds which are not of unfrequent occurrence along 
the valley of the Yang-tse in the warm and dry seasons of 
the year. These dust-winds, as I observed them at Hankow, 
had sometimes the appearance of a dense mist; whilst at other 
times the air seemed to be penetrated by a fine haze; and in 
all cases a fine and almost impalpable dust was deposited 


une 9, 1881 | 


NAR RE 


127 


which was with difficulty excluded from the interior of houses. | sents the eye and cB a large black hoard pierced with a small 


Their duration varied from a few hours to two days; and from 
the fact that one of the dust-winds was simultai.eously ex- 
perienced at Hankow, Kiukiang, and Chinkiang—a portion of 
the river’s course nearly equal to 450 miles—I may conclude 
that they were not local phenomena, but possessed a_consider- 
able horizontal extension. The dust, which in all respects 
resembles the loam forming the banks and alluvial plains ot the 
Yang-tse, is ccmposed of mineral particles and vegetable edbris 
—the former varying from 33, to ya Of an inch in size, and 
being generally siliceous or calcareous in composition. 

Three dust-winds came under my observation on March 25, 
April 21, and May 1; all of them possessed the following 
meteorological conditions :—During the two or three preceding 
days the barometer fell, whilst the mean daily temperature rose, 
and in two instances the winds were light and southerly. 
During the continuance of the dust-winds the barometer ro-e, 
the mean daily temperature ceased to rise, and light winds with 
a force of 1 and 2 prevailed varying in direction from north to 
north-east. Fora period of a day or two after the dust-winds 
had ceased the thermometer registered a lower n.ean daily tem- 
perature, the barometer ccntinued to rise, and the wind retained 
the same uortherly direction. In all three ca:es there was a 
disturLed electrical condition of the atmosphere: in the first 
instance a severe thunderstorm accomjanied by heavy rain 
occurred on the day following; the second dust wind was 
accompanied at its commencement by a little thunder and 
lightning, but by no rain; whilst during the two days pre- 
ceding the third dust-wind there was a ccnsiderable amount of 
thunder and lightning, together with heavy rain. 

From this comparison of the prevailing atmospheric condi- 
tions in connection with these dust-winds, a more probable 
explanation of their occurrence may be obtained, than that 
which is often proposed when simply assigning a ‘‘sudden 
breeze” and a ‘thot day” as the conditions required to give 
rise to them. H. B. Guppy 

17, Wood Lane, Falmouth, June 1 


A Singular Cause of Shipwreck 


THE strange loss of the “enix off the Iceland coast may 
perhaps lend some interest to the following :-— 

Last summer was the best the Icelanders had had for long 
past. I regret that I can give no thermometric readings, as my 
instrament became useless during the vcyage. Tle weather in 
the north was nearly as warm as it has been here lately. All the 
snow-fed rivers were very full. The Jokul-a was nearly up to 
its high water mark quite early in the seascn, and the Blanda 
was almost impassable. Icelanders who rede with me said that 
they had never seen the mountains from Iloff’s Jokul to Eyrik’s 
Jokul so free from snow. 

I append extracts from a letter which I have just received 
from one of my guides. A. J. HUBBARD 

St. Thomas’s Hospital, S.E., June 4 


(Verbatim copy) 
“ Hiedinstrofda, April 16, 1881 


“«, . . This winter has heen so unccmmonly strong that none 
such has existed this century. ‘The frest has been extremely 
severe—32° R., once at Akureyii, and 36° Rk, (= 49}° Fahr.) 
somewhere with Myvatu. . . . Ptarmigans and other birds froze 
to death. The farmers had spent most of their hay, and their 
cattle were to be hilled or starve to death. All the sea was 
covered with ice, mostly polar ice, as far as one could see from 
the tops of the mountains. On the 2nd inst, the weather was 
mild, and on the 7th we had a real thaw, and every day since 
very mild and fine weather. But —— it is possible that the ice 
will not drive away before late in August, and no ship can come 
to any harbour on the northern coast; this happened (also in) 
1869. ‘* KRISTJAN JGNASARSON ” 


An Optical Illusion 


THE optical illusion described in NatTuRF, vol. xxiv. p. 54, 
is, as I have already mentioned, referred to by Priestley 
(History, &c., Vision, Light, and Colours, vol. ii. p. 725). The 
description is as follows :—‘'M, le Cat well explains a remark- 
able deception by which a person shal] imagine an object to be 
on the opposite side of a board when it is not so, and also inverted 
and magnified, It is illustrated by Fig. 162, in which D repre- 


hole. Eis a large white hoard placed beyond it, and. strongly 
illun inated, and @a pin or other small object held betwixt the 
eye ard the first board. In these carcumstances the pin shall be 
imagined to he at F on the other side of the board, where it will 
appear inverted and magnified, because what is in fact perceived 
is the shadow of the pin upon the retina; and the light that is 
stopped by the upper part of the pin, coming from the lower part 
of the enlightened board, and that which is stopped by the lower 
part coming from the upper part of the toard, the shadow must 
necessarily he inverted with respect to the object.” (‘* Traité des 
Seus,” par M. Le Cat, Amsterdam, 1744, p. 298.) 
C, J. WooDWARD 
birmingham and Midland Institute, Birmingham, June 6 


THE VIiSTTAGUONBOD THE VRONg ize 
OBSERVATORY 


“| 38 Report of the Astronomer-Royal to the Board of 
Visitors on Saturday last at the annual visitation 
was listened to with special interest, and indeed the 
attendance of astronomers and others at the ( bser- 
vatory was very much larger than usual, because it 
was generally understood that this would be the last 
occasion of the kind on which the veteran astronomer 
would be seen at bis post. We learn that an appro- 
priate address was made to him by the Board of Visitors 
when he announced his attention of relinquishing his 
official duties in order to enable him to devote all his 
time and energies to the researches he bas now on band. 

The astronomical observations, which occupy the first 
part of the Report, have bcen carried on with the usual 
diligence. Most of the routine work of the Cbservatory 
seems to have gone on_in the usual fashion through the 
last year. 

One of the objects of interest on this occasion was 
Halley’s ancient tombstone, which, after its removal from 
Lee Churchyard (where it had been replaced by a new 
stone with a facsimile of the inscription), had been placed 
in the South Ground, where it had Leen lying for several 
years. It has now been carcfully restored, and mounted 
on the east wall of the lobby of the North Dome. 

The sun’s chromosphcre has been examined with the 
balf-prism spectroscope on 29 days during the period to 
which this report refers. Fourtcen sun-spots have been 
examined on 20 days, with reference to the broaden- 
ing of the lines in their spectra. The results confirm the 
ren ark that some of the lines of iron are broadened in 
some spots, whilst others arc broadened in other spots. 
Displacements of scme of the lines of iron towards the 
red, and of others towards the blue, have also been noted 
in the case of one spot. A remarkable spectrum of a 
sun-spot showing 17 strong black lines or bards, each 
as broad as 4,, in the solar spectrum, was observed on 
November 27 and 29, 1880. Tbese bands, to which 
there is nothing corresponding in the solar spectrum 
(except some very faint lines), have also been subse- 
quently remarked in the spectra of several spois. 

For the determination of motions of stars in the lire of 
sight, 168 measures have been made of the displacement 
of the F line in the spectra of 43 stars, &7 of the 4 line 
in 27 stars, and 8 of the 4, line in 4 of these stars. Of 
these 7o stars 16 had not previously been examined, and 
the total number of stars of which the motions bave been 
spectroscopically determined is now 91. In the case of 
6 of the stars observed in the last year, a dispersive power 
equivalent to tbat given by 16 prisms of 60° has been 
used. Ten measures have been made of the relative 
displacement of the F and @ lines in tbe spectra of the 
cast and west limbs of Jupiter. 

Comet 1810 @ (Hartwig’s), and the aurora of 1881, 
January 31, have been spectroscopically examined. 

Between 1880, May 9, and 1881, May 13, photographs 
of the sun were taken on 140 days, and of these 284 have 
been selected for preservation. There are only 8 days 
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out of 149 days on which the sun’s disk was observed to 
be free from spots, whilst in the preceding year there was 
a complete absence of spots on 64 days out of 145. 

The spectroscopic observations of all kinds have been 
completely reduced to 1881, May 6, 

Touching the magnetical and meteorological in- 
struments it was pointed out that the alterations 
of the photographic cylinders of the magnetical and 
meteorological instruments, which were in contem- 
plation at the time of the last report, so as to 
make their time-scales the same in extent and in position 
on the record-sheets, have been toa great extent carried 
out. In the case of the declination and horizontal force 
magnets, two reflecting prisms with convex cylindrical 
front surfaces have been mounted by Mr. Simms above 
the registering cylinder, which has been lowered so that 
each prism receives the light from the magnet opposite 
toit. By this arrangement the traces of both magnets 
fall (as regards time-scale) on the same part of the sheet. 
The cylindrical lenses formerly used have been removed, 
being replaced by the cylindrical surface of the prism. 
The new arrangement is found to be perfectly satisfactory, 
and Mr. Simms is proceeding with a similar change in 
the case of the earth-current apparatus and of the vertical 
force and barometer registers. 

A modification has been made in the system of deter- 
mining the time-scales by the substitution of hourly breaks 
in the register, for the photographed hour-lines. The 
break at cach hour is made automatically by a slight 
alteration in the apparatus hitherio used for registering 
the hour-lines. The time-scales for the declination, hori- 
zontal force, vertical force, barometer, and electrometer 
are now Jaid down in this way. 

The unsatisfactory state of the earth-current register 
has been already noticed. After the change mentioned 
in a preceding section. it was soon found that the indica- 
tions of the earth-current wires were disturbed by a con- 
tinual series of petty fluctuations which almost conipletely 
masked the proper features of earth-currents, By cutting 
off the communications with those parts of the wires 
called the North Kent East Line and the Ladywell Line 
these disturbances were checked; but there remains a 
periodic i] disturbance at every hour, which entirely de- 
stroys the value and credit of the results. It seems not 
impossible that something may depend on imperfection of 
earth-communication. If this fault cannot be removed, 
the Astronomer-Royal proposes to return to the original 
system of independent wires (formerly to Croydon ani 
Dartford). 

The new pressure plate of Osler's anemometer has 
worked well. The limiting pressure of fifty pounds on 
the square foot was twice exceeded during the snow-storm 
of 1851, January 18, 

The photographic records of the measures of magnetic 
earth-currents, in two directions upon the earth’s surface 
nearly at right angles to each other, are maintained with the 
same regularity as those of the ordinary magnetic forces, 
and are preserved in readiness for reference or publication 
when need may require. An extensive confederacy is 
now organised, principally in Germany, for register of the 
earth-currents at several stations. 

The following are the principal results for magnetic 
elenents in the year 1880 :— 


Approximate mean west-rly de- 
clination ... 18° 32’ 
3°912 (in English units). 


Mean horizontal force iv Sa ors : as 
U 1'So4 (in metric units). 


34 55 (by 9 inch needl ‘s). 
35 53 (oy 6-inch needles). 
67 36 3 (by 3-inch needles), 


Mean dip 


The report proceeds :— 
“In respect of diurnal inequalities of magnetic hori- 
zontal force and its direction, though all measures are 
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ready, the curves are not yet actually formed. In the 
Jast report ] adverted to the usual character of these 
curves. Assuming it to be certain that they originate 
from the sun’s power, not immediately, but mediately 
through his action on the earth, it appears to me (as I 
suggested long ago) that they are the effects of the 
attraction of the red end or north end of the needle by 
the heated portions of our globe, especially by the heated 
sea, whose effect appears to predominate greatly over that 
of the land. 1 do not say that everything is thus made 
perfectly clear, but I think that the leading phenomena 
may be thus explained. And this is almost necessarily 
the way of beginning a science.” 

The numher of hours of bright sunshine, recorded with 
Campbell's Sunshine Instrument, during 1880, was 1214, 
which is about the same as the average of the four years 
for which we have a record. 

The discussion of the electrometer results for the year 
1879 shows that the potential of the atmosphere is usually 
positive ; that it is least in summer and greatest in winter, 
and especially in the colder weather of winter. There is 
also a definite diurnal inequality, having double maxima 
and minima, the maxima, on the average of the year, 
occurring at about 8h. a.m. and p.m. and the minima at 
about 3h. a.m.and p.m. In character the diurnal curve 
has a resemblance to the barometric curve, but the points 
of maxima and minima precede those of the barometric 
curve by about two hours. On days of magnetic disturb- 
ance, when aurora is visible, nothing unusual is remarked 
in the electrometer indications. Excepting thunderstorms 
the greatest disturbances are experienced in showery 
weather, and are probably local disturbances only. 

The time work is thus referred to :— 

“In the first few years after the strict and systematic 
examination of competitive chronometers, beginning with 
1856, the accuracy of chrono neters was greatly increased. 
For many years past it has been nearly stationary. J 
interpret this as showing that the effects of bad work- 
manship are almost eliminated, and that future improve- 
ment must be sought in change of some points of con- 
struction. One which occurs to me (I mention it princi- 
pally as a specimen of departure from customary forms) 
is this. The impact of the escape-wheel upon the pallet 
of the balance-axis takes place very near to that axis, and 
must produce considerable friction, though of short dura- 
tion. I proposed to the late Mr. Charles Frodsham to 
meet this by use of a broader pallet and a lighter impact 
of longer duration. The decease of that accomplished 
horologist prevented the completion of the trials which he 
had commenced for carrying out my suggestion. Other 
variations of the established form might be worthy of 
trial. 

“The Greenwich time-ball has been regularly dropped 
automatically at 1h. on every day throughout the year, 
with the exception of 6 days when the violence of the 
wind made it imprudent to raise the ball, and 8 days when 
t .e severe frost of last winter prevented its being raised ; 
and of one day when there was accidental failure. 

“The Deal ball was not raised (on account of high 
wind) on 10 days. It was not dropped (through failure 
in the telegraphic connection) on 7 days, and was errone- 
ously dropped about §s. too soon by telegraph signals on 
one day ; and on another day it was not dropped at th. 
owing to telegraph signals continuing up to th. ; on one 
day the current was too wea’ to release the trigger. On 
every other day the ball has been dropped automatically 
at th, 

“As regards the Westminster clock, its errors have 
been under Is. on 31 per cent. of the days of ohservation, 
between Is. and 2s on 47 per cent., between 2s. and 3s, on 
18 per cent., and between 3s. and 4s, on 4 per cent. 

“The distribution of time-signals ta ail parts of the 
country continues to be made on the same system as in 
late years, by means of the chronopher at the central 
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office of the Post Office telegraphs. In connection with 
this system, | would express the hope that the proposal 
to establish an hourly signal at the Start Point will be 
borne in mind. 

* Last autumn a telegraphic determination of the longi- 
tude of Leiden was made with great care by M. M. 
Bakhuyzen. The interchange of signals between Green- 
wich and leiden occupied nearly tour months. I may 
here remark that the American extension of longitude 
carried out under Commander Green, U.S.N., to which 
reference was made in the last report, will be most useful 
for the transit of Venus in 1882. Cannot a British officer 
be found to complete the operations for Australia and 
New Zealand? 1lament that this has not been done. 
Mr. Gill has undertaken the necessary work for the 
Cape.” 

The following important general remarks conclude the 
report :— 

“The present meeting may afford a fitting oppor- 
tunity for the expression of my views on the general 
objects of the Observatory, and on the duties which they 
impuse on all who are actively concerned in its conduct. 
Assuming as beyond dispute that these ought to be carried 
out in a spirit liberal in itself and bonourable to the 
nation, 1 proceed to state my opinion on the line of 
action which they suggest. 

“The object prescribed to the Observatory is the pro- 
motion of ‘‘ Astronomy and Navigation.”’ And,since the 
abolition of the Board of Longitude, the second of these 
objects (which historically gave rise to the introduction of 
the first) presses upon the directors of the Observatory 
much more strongly than before. Considering then the 
claims of astronomy as b aring on navigation and our 
responsibilities in reference to them, we find that those 
responsibilities are by no means narrow. Whatever the 
rest of the scientific world may do or may not do, we are 
responsible for determinations of the fundamental elc- 
ments of sidereal, solar, and especially lunar astronomy, 
with the highest accuracy that modern skill can secure. 
The same apparatus of instruments and of mathematical 
treatment which fix the places of fundamental stars will 
apply to those of other stars ; the same which apply to 
the sun will apply to planets and comets (not unconnected 
with solar theory, by virtue of perturbation) and even to 
satellites. And we could hardly consider ourselves as 
discharging our duty to the more educated portion of the 
nation, or as maintaining our proper position in the world, 
if we did not include in our operations these latter off- 
shoots of the first-mentioned objects. 

“ But new astronomical subjects have arisen of which no 
one dreamed when our constitution was first fixed. The 
first of these was the measures of double stars But this, 
though important as ever, has almost disappeared from 
our view when occupied with solar and spectroscopic 
physics. I yield to no one in the interest which I take 
in these subjects, and in the admiration with which 1 
regard the positive conclusions and the problematic 
suggestions which are founded on them But J still point 
out that these are not parts of our original system, and 
their connection with the Greenwich Observatory is at 
any time liable to question. 

“T now advert to the general subject of navigation. And 
first ] remark that magnetism, in its ordinary and nautical 
forin, is indisputably a proper subject for the Observatory. 
But within the present century there have arisen :—the 
accurate examination of magnetic irregularities, the par- 
tial reduction of daily irregularities to practical laws (still 
wanting theoretical explanation), and the establishment 
of the simultaneous co-existence of occasional disturb- 
ances covering the whole surface of the earth. Connected 
with these is the observation of magnetic currents through 
the terrestrial soil, registered at Greenwich for many years 
past, and now attracting attention on the Continent. 
Perhaps no branch of physics bears the same prospective 


importance as these. Yet I conceive that their continued 
study in this Observatory requires special authorisation. 

“ The original views in making astronomy contributory 
to navigation were limited to observations of the moon. 
But in the latter part of the last century the possibility of 
making chronometers subservient to the determination of 
longitude (a subject to which the late Board of Longi- 
tude gave good attention, and to which the Government 
has always offered liberal rewards) was proved, and in 
the present century the improvement has been very great. 
This has been effected by our Hydrographical Office 
(mainly through the action of the Observatory), partly by 
specific rewards, partly by careful attention to the 
accuracy of every cbronometer purchased. And the 
practical value of the chronometric system has been very 
greatly increased by taking advantage of the galvanic 
distribution of time currents, and by the galvanic exhibi- 
tion of ball-drops and other signals. There can be no 
doubt that all the agencies involved in this system are 
well employed, and tbat they are a legitimate part of the 
Observatory duty as originally contemplated. 

“Still | remark that the Observatory operations bearing 
on chronometric navigation are not carried out to the 
extent which | could desire. Itis known to all persons 
familiar with chronometers tbat rates of the chronometers, 
obtained while the ships are actually in voyage, would 
possess remarkable value. We possess the power of giving 
facility for obtaining these to a large part of our mercan- 
tile navy, by exhibiting a time-signal at every hour, at 
Deal (where the necessary apparatus already exists) and 
on the Start Point. I have several times brought this 
proposal, as regards the Start, before the Government, 
but unsuccessfully. But I should have done wrong if 1 
had omitted, in this general survey of the duties of the 
Observatory, to state my continued conviction that this 
is a proper and very desirable additioa to the other points 
of assistance which we can give to navigation, 

“ Next—closely connected however with the subject of 
navigation—is the knowledge of the longitudes of distant 
ports, as referred to the Greenwich Observatory. And I 
approach this subject with grief. We have entirely aban- 
doned the longitudes of the Atlantic, which have been 
cleared away, before our eyes, by the scientific enterprise 
of another nation. The Pacific, bearing those vast and 
important colonies, almost entirely Lritish, is equally 
neglected ; though so much is ready that the mission 
of a single officer would quickly establish all. The same 
aspiring nation which has mastered the Atlantic is now 
bent (as I understand) on adding to its scientific dominion 
the Pacific. 1 think this is not honourable to our nation, 

“There remains another subject, which oceupies no small 
part of the force of the Observatory, and which I am 
unable to connect with either of the two great divisions 
to which I have alluded—the subject of meteorology. It 
is excecdingly popular in the country, perhaps because it 
requires little of expense or of science. It is also pursued 


-at many foreign observatories, where vast numbers of 


observations are produced without attempt at classifica- 
tion or reduction. We at least are not amenable to this 
accusation, and may appeal to our reduction of more 
than twenty years’ collected observations as giving matter 
of permanent interest to the more scientific meteorologist, 
and evento the geologist. Still 1 call attention to the 
fact that this is a subject which, though introduced 
mainly by myself, I regard as foreign to the original 
“Astronomy and Navigation’ of the Observatory. _ 
“There is still a matter for consideration, not in our 
observations, but in the mechanism by which they are 
made available to the world—I mean our printing. I 
have repeatedly expressed my opinion that the extent of 
our printing is far too great: not in the full exhibition of 
reductions, but in the minute details of individual obser- 
vations. There are printed every year more than 7000 
transits or circle readings, each consisting of 6 or 7 indi- 
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vidual readings, of which only the mean is useful. 1 do 
not believe that, since the year 1835 at least, any person 
in the world except ourselves has actually taken a mean. 
As each reading contains 3 or 4 figures, there are printed 
in each year something like 150,000 useless figures. Re- 
liance must be placed somewhere on the skill and fidelity 
of the observer, and (considering the severity with which 
every figure of transit-wire and of circle microscope, and 
of their means, is examined here) this reliance may be 
placed at least as well on the means as on the originals. 
I have reason to think that the bulky volume of nearly 
goo pages, might be reduced to about three-fifths of its 
present size by omitting those originals. 

“] would submit for the consideration of the Board 
whether it might not be advantageous that they should 
hold a special meeting to consider the subjects which 1 
have indicated. The length of time at an ordinary visita- 
tion, and the circumstances under which the Board meets, 
are not sufficiently favourable for the discussion of bread 
questions ef Observatory policy.” 


HOLTZ’S ELECTRICAL SHADOWS 


an extremely elegant series of researches Prof. 
W. Holtz of Berlin has lately bronght to light the 


e. 


existence of a new class of electrical phenomena, to which | 


their distinguished discoverer has assigned the name of 
Electric Shadow-jigures. Though nearly six menths have 
elapsed since they were described in the Proceedings of 
the Géttingen Gesel/schaft der Wissenschaften, no detailed 
account of them has appeared in any English journal. 
Yet the shadew-figures are remarkably easy to produce, 
and the whole research is of extreme simplicity, as very 
little apparatus is required beyond the simplest odds and 
ends te be found in every physical laboratory, the only 
large instrument necessary being one of Heltz’s electrical 
machines. 

The fundamental arrangement is that shown in Fig. 1. 
From the discharging-rods of a Holtz machine the brass 
balls are remeved. ‘To the left rod there is attached in 
place of the balla circular disk of some 10 toe 20 centi- 
metres diameter, having its front face either flat or slightly 
concave. To the right rod a peint is fixed, and it is 
drawn back till from 6 te 15 centimetres distant from the 
disk. A piece of silk or satin of the same size as the 
front surface of the disk is laid upon it while the machine 
is in action, it adheres of itself to the surface, and the 
preparation is now complete. Before the silk is placed 
over the disk a small “ brush’’ discharge of blueish light 
is all that can be distinguished at the point of the right- 
hand discharging-red : but this now changes to a very 
faintly glowing star. At the same moment the central 


region of the silk-covered disk exhibits a peculiar glim- | 


mering light over a well-defined circle. The utmost care 
is needed to shut out all extraneous light from the room, 
otherwise the delicate appearances which follow cannot 
be seen. It is upon this circular patch of feeble light that 
the shadow-figures are thrown. Its pale gleam becomes 
more vivid when the machine is more energetically 
worked : it enlarges in area but diminisbes in brightness 
as the point is drawn back from it, and contracts with an 
accompanying increase in brightness as the point is 
brought nearer. It is possible to obtain a similar glim- 
mering surface also upon a large metal ball covered with 
silk and attached to the red in place of the concave disk, 
or instead a screen made of two or three folds of silk 
stretched over an ebenite ring may be placed between the 
two discharging-reds, the ends of beth being furnished 
with points. In each case it is impertant that the silk be 
without crease or wrinkle, otherwise an evenly illuminated 
disk of light will not be obtained. 

If now a body of definite outline of form be interposed 
between the point and the disk, an electrical shadow of 
it will be cast upon the luminous circle. These shadows 


are truly electrical, not optical, fer all bodies do not cast 
them, and, more curious still, different bodies though of 
the same shape may cast differently shaped shadows. 
Cenducters of electricity cast well-defined shadows, and 
so do semi-conductors, such as wood and cardboard. 
True insulators ef small dimensions cast no shadows. 
The insulation or non-insulatien of the conducting bodies 
makes no difference in their shadow-giving power. A 
cross cut out of cardboard casts (as in Fig. 1) a well-defined 
shadow at the centre of the field, but the exterior portions 
are somewhat hazy. An ebonite cross casts no shadow. 
A cross made up of twe strips, one of cardboard, the 


Fic. 1.—Electric shadow cast by a cardboard cross. 


other of ebonite, fastened with shellac, casts only a single 
bar of shadow. Rings of tinfoil, cardboard, or wire also 
cast shadows. Snch small objects are conveniently held 
by attaching them to the end of glass rods. The size of 
the shadows increases if the objects are displaced from 
their central position te right or left. A strip of card or 
thin metal casts the same shadow whether it be held 
broadside or edgeways in the field. A wire grating having 
5 millimetres width between the bars obscures the field 
like an opaque body. Breathing on a strip of ebonite or 
glass renders its surface a feeble conductor, and it casts a 
transient shadow. <A glass rod heated at one point casts 
a shadow at the heated point, the shadow dying out as the 


Fic. 2.— wuminous figure projected through aperture in cardboard screen. 


red cools. No shadow is cast by a conductor whose surface 
is completely covered by insulating material, such as a 
shellac-covered wire or a glass tube containing water, but 
dry externally. The smoke ascending from a cigar casts 
moving shadows upon the silken screen. If a small ball 
be fixed upon the left discharging-rod in place of the point 
the shadow on the silk is poor, but a second shadow is 
ebserved upon the surface of the ball, and this is exces- 
sively small, reminding one of the diminished erect virtual 
optical image in a small polished ball. This one esperi- 
ment succeeds best if the ball be made the positive con- 
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ductor. For the other experiments it makes little difference 
whether the electrification of the point be positive or 
negative, except that when the point is positively electrified 
the illuminated surface is a little larger than when nega- 
tively electrified. A larger disk of light can also be ob- 
tained by working the machine at a greater velocity, but 
at the same time the shadows are rather smaller. 

Prof. Holtz has also obtained the inverse phenomenon 
of dumitnousjigures by two different means. If two 
pointed needles are fixed horizontally side by side upon 
the discharging rod opposite to the disk, there appears a 
vertical streak of light across the glimmering field. If 
the needles be replaced bya horizontal strip of metal with 
its edge directed toward the disk, a vertical bright streak 
is also produced. A short metallic tube affixed to the 
discharging rod produces on the disk a dark central spot 
surrounded by a nebulous bright ring. The second kind 
of luminous-figures is produced in the manner shown in 
Fig. 2, where a circular disk of metal or cardboard having 
a central aperture of recognisable form is interposed 
between the point and the screen. The result is a luminous 
image of the aperture which, though well-defined at the 
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middle, is marred at the outer regions, the shadowed | 


portions appearing to encroach more upoa the illuminated 
parts as we pass to the peripheral region. The following 
experiment is curious :—If a square aperture be chosen, 
the luminous figure projectzd on to the silken surface 
shows well-defined corners; but if a small round disk of 
card be interposed between the discharging point and the 
square aperture the Juminous square on the silken screen 
at once exhibits rounded corners. 

Another interesting point connected with the shadow- 
figures is that they can be fixed in a temporary manner, 
like Lichtenberg’s figures, by sifting upon the silken sur- 
face lycopodium-powder or other fine dust. This collects 
chiefly upon the contours of the figures, though under 
certain conditions the luminous and shadowed parts ex- 
hibit a contrasted density in the deposit of dust upon 
them. These dust-figures have an obvious relation with 
those obtained by Wiedemann from the discharge of 
Leyden jars through a pointed conductor against the sur- 
face of various bodies. It would be interesting to ascer- 
tain whether by this process also shadow-figures can be 
produced. 

In explanation of these appearances Prof. Holtz pro- 
pounds the view that they are due toa rectilinear dis- 
charge of electrified particles from the point of the 
discharging-rod, the discharge taking the general form of 
a cone, but in which the paths of the outermost particles 
diverge more widely as they approach the silken disk. 
The function of the silk he believes to be to retard the 
discharge, and thereby to increase the electric density 
on the point. The conducting bodies which are interposed 
in order to produce shadows act therefore by deflecting 
the flying particles from their path, either by absorbing or 
reflecting them. In many cases this action would appear 
to be a repulsion, since the shadows are always larger than 
the objects, and suffer more distortion by enlargement 


nearer the borders of the disk. To explain the produc- | 


tion of the double shadows, the rather doubtful hypothesis 


is advanced that there is a rectilinear discharge of particles 


in both directions at once. 
Quite independently of these observations, the same 
kind of phenomena have been investigated in America by 


Messrs. Fine and Magie of the Green School of Science, | 


Princetown, N.J. These experimenters were aware of 
the existence of shadows on the positive discharging 
knob, but believed that they were the first to discover the 
existence of a negative shadow. They found however 
that non-conductors cast the best shadows, and added 
the interesting observation that the lines of electrical 
action were deflected by the presence of a conducting 
body at the side of the field, and the form of the shadow 
correspondingly altered. Negative shadows were also 
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observed, they remark, some years ago by Prof. C. A. 
Young. 

These shadow-figures become doubly interesting when 
compared with the ‘“molecular-shadows” obtained by 
Crookes from electric discharges in high vacua Further 
experiments are probably needed before their precise 
nature is fully known. Sy Jes Il, 


BEN NEVIS OBSERVATORY. 


PROPOSAL was made a year or two ago to erect 

an observatory on the top of Ben Nevis for meteoro- 
logical observations, but nothing was done owing to the 
want of the necessary funds. A committee has been 
formed, however, within the last few months for the 
purpose of raising a testimonial to Mr. David Hutchison, 
who did so much in opening up the West Highlands to 
tourists with his steamboats, and we observe that it is 
proposed that the testimonial take the shape of an 
observatory on the top of Ben Nevis. The committee 
is a large and influential one, and the proposed scheme 
has every appearance of being successfully carried out. 

In the meantime the Scottish Meteorological Society 
has commenced daily observations on Ben Nevis, which 
will be continued during the summer months—the Society 
having accepted a handsome offer by Mr. C. L. Wragge, 
who has had experience of such work, to climb to the top 
of Ben Nevis every morning in time to make observations 
there atg a.m. A complete set of the best instruments 
has been procured. The barometer (a Foréiz), is an 
excellent instrument, and is constructed to read as low 
as 23'000 inches, in the procuring of which Mr. Scott of 
the Meteorological] Office kindly gave his assistance. On 
Tuesday, May 31, Mr. Wragge, with Mr, Livingstone, of 
the Public Schools, and nine workmen ascended the 
mountain, and the instruments were fixed and secured in 
proper positions, and all, including the barometer, were 
found to be in good working order. The regular observa- 
tions began on the following day, June 1, Mr. Wragge 
being at his post on the top of the Ben, 4405 feet above 
the sea, at 9a.m. He remains an hour at the top, and 
makes three observations, viz. at 9, 9.30, and 10 a.m. 
Even during the stormy weather of Saturday last, the 
observations were made and the observer back to Fort 
William at 1.30 p.m., on which occasion the temperature 
atthe top was as low as 28°0. 

Simultaneously with the Ben Nevis observations, a 
complete series of observations are also made near sea- 
level by Mrs. Wragge. These observations, together with 
the observations made at the neighbouring stations of 
Roy Bridge, Corran, Landale, Airds, Lismore, and Dalnas- 
pidal (1450 feet above the sea), will give the data required 
in dealing with some of the more important problems in 
meteorology. ; 


NOTES 


AmoncsT the few existing institutions for the higher educa- 
tion of women, perhaps none has done better work during the 
last thirty years in a quiet, unobtrusive fashion than Bedford 
College, York Place. The recent action of London University 
in opening its degrees to women has given a fresh impetus to 
women’s education ; and Bedford College has set itself the task 
of providing the training for which London Univers:ty offers 
only the test—a task in which it has already acbieved such 
success as to give a sure promise of a brilliant future. The 
funds, however, at its di.posal, derived mainly from tbe bequest 
of the late Mrs. Reid, prove inadequate to the strain thus put on 
its resources, and an appeal for support is now being circulated 
which deserves the attention of the friends of education, In 
that appeal details of the work and aim of the College will be 
found. Space will only allow us to add that subscriptions will 
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be received by the hon. secretary, Bedford College, 8 aud 9, 
York Place, W. 


Amona the houses of historical interest on which the Council 
of the Society of Arts have just erected memorial tablets, is 
No. 35, St. Martin’s Street, Leicester Square, iu which Sir 
Jsaac Newton lived for soine time. 


M. Littré, the eminent philologist and philosophical writer, 
died on the Ist inst., at the age of eighty years. His celebrated 
French dictionary is probably the hest dictionary ever published 
in any language ; not only is its method thoroughly scientific, Lut 
it contains nearly every important scientific term in nse in French 
scientific literature. 


Last night a complimentary dinner was given at Freemasons’ 
Tavern to Dr. Danford Thomas, the new Coroner for Central 


Middlesex. Over a hundred representatives of the various 
professions were present. Dr. B. W. Richardson was in the 
chair. 


TuE conversazion’ of the Society of Arts and the Civil 
Engineers, on Thursday and Friday last, were as usual success- 
ful ; over 2000 people were present at each, 


THE anniversary meeting of the Vienna Academy was held 
on May 30. R. Maly, Professor of Chemistry at Gratz, and 
F. Lippich, Professor of Physics at Prague, were elected cor- 
re: pondents, 


Tue Dundee Naturalists’ Society have three dredging expedi- 
tions in their programune of excursions this summer—one on June 
11 to St. Andrew’s Bay, a second on July 20 to the Bell Rock, 
and athird on August 31 to Lunan Bay. 


Mr. Epison has written to M. Georges Berger, asking for 
120 horse-power to work the large generator he is sending to 
Paris for the forthcoming exhibition. 


EXPERIMENTS are being made with a view to running trains 
through the St. Gothard Tunnel by electricity, with motive 
power obtained from the Reuss and the Te:sin, The boring of 
the Arlberg tunnel proceeded last month at the rate of six and a 
half metres per day. The making of the lines of access will 
hortly be undertaken, 


Av an examination held by the Sanitary Institute of Great 
Britain on June 2 and 3, six candidates presented themselves, 
and the Ins-titute’s certificate of competency as Loca] Surveyor 
was awarded to Samuel S. Crimley and to Arthur Whitcombe, 
and the Institute’s certificate of competency as Inspector of 
Nuisances was awarded to John Latein Cowderoy, to Joseph 
Rains, and to William Wilkinson. 


We have received a copy of a paper by J, H, Collins, F.G.5., 
published in the Journal vf the Royal Institution of Cornwall, 
No. xxiii., which contains analyses of the new minerals Hen- 
woodite, Enysite, Duporthite, Penwithite, as well as of other 
minerals and rocks. Good analyses of minerals are always 
useful for reference ; and Mr. Collins is rendering a :ervice to 
science in publishing the results of his work. His paper would 
have heen more valuable had he mentioned the methods em- 
ployed for separation and determination of the mineral con- 
stituents, as, for instance, in the analyses of minerals containing 
alumina, iron, and phosphoric acid, It would likewise save 
tronble if the percentage composition of his assumed formule for 
minerals were placed in paralle) columns with the quantities 
obtained. That they agree ‘fairly well” is a little vague. 


THE earthquake shocks on Mount Vesuvius were followed on 
the Ist inst, by a strong eruption, Broad and active streams of 
lava ran quickly down the north-east side of the mountain. 
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A sHocK of earthquake occurred at Serajewo (Bosnia) on 
June 2, at 4h. gom, a.m., duration 2 sec. 


ON the 1st inst. the Duke of Edinburgh placed the top stone 
on the new Eddystone Lighthouse. The stonework of the 
strnctnre has now been completed after a labour of three years. 
The lantern has yet to be placed on the top of the structure, and 
the illuminating apparatus has to be fixed, aud all the internal 
fittings are to be applied, but this is work that can be carried on 
at any time of the tide, so that the whole of the work wall, it is 
expected, be completed in another year, twelve months within 
the period stipulated in the contract. 


IN a report on the health of Swatow, just published hy order 
of the Inspector-General of Chir ese Maritime Custums, Dr, E. 
J. Scott refers to a plague of caterpillars which visited the 
neighbourhood last summer, literally covering the fir trees, on 
which they lived exclusively, and leaving them perfectly denuded 
of leaves, The hill sides in many places looked as if a fire had 
passed over the trees and scorched them, The Chinese were 
very much afraid to handle these caterpillars, as they declared 
that they were exceedingly pvisonous, and Dr, Scott -ays they 
are to some extent right, as he kuew of two foreigners who were 
injured by them, When cru-hed, they exuded « glutmons fluid 
of a light-green colovr, very irritating to the skin, and producing 
rash, which caused much inconvenience for ten days or a fort- 
night. 


Dr. Haun has recently publi hed a work, in which he 
gives photographic reproductions of more than one hu: dred 
thin sections of meteori es on thirty-two lates. In that class 
of meteoric stones which bear the name of chondrite-, on 
account of the curious round nnclei they contain, Dr. Hahn 
believes he can demonstrate the existence of a whole serics 
of organic forms belonging to the animal wold, A num- 
ber of the sections shows a structure clo ely resembling curals, 
Dr, Weinland publishes an article on this subject in No, 16 
of the dAvsfand, De. Wahu having placed ihe thin sections 
at his disposal ; and he states that he gained the eonvicti in that 
he was really beholding remains of animals bel nging to the 
family of Favosites, well known among Silurian, Devonian, and 
Coal fossils. For further information we must refer our readers 
to the article mentioned. 


AN epidemic among tl e crayfish of all the rivers and rivulets 
of the Stettin district has led to the complete destruction of that 
crustacean in those waters, 


IN the north of France great devastation is caused hy lerge 
field-mice (4f7z7cola arvalis) among the crops, The plague is 
particularly severe in the departients of Seine-et-Olse, | ure-et- 
Loire, Loiret, Seine-et-Marne, Yonne, Aube, Marne, and Haute 
Marne. 


‘©LA BELLE JARDINIERE,” one of the largest clothing esta- 
blishments in Paris, is employing with success magneto-electric 
machines for the transmission of power, from the b sement 
to the top of the building. The two machines have been built 
by Siemens Brothers, 


AN oyera performed on the stage of the Paris Grand Opera _ 
House was heard satisfactorily at the Rue hiche Opera Ilouse by 
a number of French officials a few daysago. The feat was per- 
formed with the new Ader telephone, of which the y; eculiarities 
have not been made public. The performance will be repeated 
at the International Exhibition, 


M, MEREJKOFFSKyY's report on his anthropological journey in 
the Crimea (/svestia, 1881, fasc. 2) contains interesting measure- 
ments of skulls of the Crimean Tartars—the pure Steppe Tartars 
who do not present a mixture with Greeks, as the south-coast 


Fune 9, 1881] 


Tartars do, nor with the Nogai, who are now, however, not 
numerous. After having measured the skulls of about 200 
persons, he fiuds that the ce; halic index is: o’90S for children 
from 4 to 7 years old, o°$82 from § to 9 years, 0°876 from 10 to 
12 years, 0°871 from 13 to 14 years, o 852 from £5 to Ig years, 
and 0845 from 20 to 23, being the average from 82 measure- 
ments. When discu-sing the figures received for 27 very pure 
representatives of Tartars, he shows that the maximum figures 
were, in four cases, from o 886 to 0'903, and the minimum in 
two cases, 0°789 and 0°809; for the 21 others the index varies 
comparatively little, namely, from o°$22 to 0 876. M. Merej- 
koff-ky has observed among the Tartar women the use of 
tattooing in small] spots between the eyebrows and on the 
forehead, As to the staining the nails red, which is spread 
everywhere among the women, and sometimes also among men, 
M. Merejkofisky, after having discus-ed the same cnstom among 
other peoples, arrives at the conclusion that it is a survival from 
the time when the whole skin was stained with red, originally 
with the bloo] of enemies, ta inspire dread. 


THE geysers of Whakarewarewa, New Zealand, are stated to 
have lately been in a state of agitation, throwing hot water to a 
great height The natives anticipated still further eruptions, 
The geysers have been dormant for six months, 


Tue Annual Report for 1879-80 contained in the Proceedings 
of the Norwich Geological Society complains of the little interest 
taken in the work of the Society by the members; the bulk of 
the work seems to be done by the members of the Geological 
Survey stationed in the neighbourhood, The presidential address, 
by Mr. J. 11. Blake, *‘ On the Age and Relation of the so-called 
*Forest-bed of the Norfolk and Suffolk Coast,’” is of consider- 
able interest. It has been separately reprinted. Among the 
other papers is one on ‘‘ The Subdivisions of the Chalk,” by 
Mr. A. J. Jukes-Browne. 


THE Twenty-Third Repnrt of the East Kent Natural History 
Society contains some of the more important papers read during 
the year. We regret to see that the interest of some of the 
members in the welfare and work of the Society is not so great 
as it might be, and that, as in not a few similar societies, the 
bulk of the work falls on the shoulders of a few of the more 
energetic members. 


WE are glad to find a decided improvement in No. t, vol. x, 
of the Canadian Naturalist, The papers are mostly geological, 
a large proportion are original, or at least of purely Canadian 
origin, and all of scientific value. Principal Dawson contributes 
some important Paleontological N tes, and there is a long paper 
by Mr, RK. Chalmers on the Glacial Phenomena of the Bay 
Chaleur Region, witha map, Dr. G. M. Dawson writes of the 
Geology of the Peace River Region. Appended are Meteoro- 
logical Notes for 1880, and a curions statement as to the Niagara 
Falls having been dry for a day, March 31, 1848. 


Nature Novitates, the fortnightly list of novelties in scientific 
literature, started some time ago by Friedlander of Berlin, con- 
tinues we are glad to see, to flourish, It is calculated to be of 
real service to workers in science. 


MR. JoscELiINeé Bacot and Mr, Drummond, of the Grenadier 
Guards, accompanied by Mr. T. Wright, the winner of the 
International Ba‘loon Contest, went up in a balloon from the 
Crystal Palace on the Ist inst. at 1 p.m. When the ropes were 
loosed they ascended to the height of 5000 feet, and travelled 
slowly in a south-westerly direction fur the distance of about 
eight miles. The balloon then su idenly sank, but ballast being 
thrown ouf, it rose again to 8000 feet, and traversed in the direc- 
tion of Epsom. The aéronauts then descended in a field about 
a quarter of a mile from the Grand Stand, which they reached 
jn time to witness the race for the Derby. 
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Sir R, Tempie’s lecture ou the lake region of Sikkim is 
given in the current issue of the Geographical Society’s Proceed- 
7ngs, illustrated by a capital map and some very good engravinzs 
from the author’s sketches on the spot. The other papers are 
atranslation from the Russian by Mr, Delmar Morgan of Dr. 
Regel’s account of his expedition from Kuldja to Turfan in 
1879-80, and Mr. F. C, Selous’ notes on recent explorations in 
Ma hnna-land, the latter of which adds -omething to our know- 
ledge of the hydrography of the Zambesi basin, and is accom- 
panied by a map in the text showing the routes of Mr. Selons and 
others. The geographical notes relate chiefly to the work of 
various expeditions on the Congo and other parts of West 
Africa. There are also notes of some interest on the true name 
of the Chnkches and on Richmond Gulf, IIudson’s Bay. Mr. 
James Stevenson contributes a memorandum of the longitude 
of Lake Nyassa, which is followed by a full abstract of the 
proceedings of the Paris and Berlin Geographical Societies, 


THE paper by General Pitt-Rivers announced last week will 
be read at the Anthropological Institute on the 14th, not 7th 
inst. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (A/acacus cynomolgus & } 
from India, presented by Mr. W. Nugent; a Vulpine Phalanger 
( Phalangista vu'pina 8) from Australia, presented by Master 1. 
Berridge ; ten Green Lizards (Zarerfa viridis), european, pre- 
sented by Mr. Il, N. Moseley, F.Z.S. ; two Ostriches (Struthio 
camelus 82) from Africa, two White-backed Piping Crows 
(Gymnorhina lenconota), a Laughing Kinzfi-her ( Dacelo ezgantea) 
from South Australia, deposited; a Prince Albert’s Cnrassow 
(Crax alberti §) from Columbia, two Golden Agoutis (Dasy- 
procta aeuti) from Guiana, two Common boas (ea constrictor) 
from South America, on approval; a Japanese Deer (Cervus 
sitka &), a Cuming’s Octodon (Octodon cuming7), born in the 
Gardens; five Impeyan Vheasant. (Lophophorus impeyanus), 
four Peacock Pheasants (Folyplectron chinguts\, a Ruddy Shele 
drake ( Zadorna rutila), bred in the Gardens. 


UNIVERSITY AND EDUCATIONAL 
NGS LLG 2 INGTS 

OxForD —In a Convocati.n holden on June 7 a decree was 
passed, without opposition, to amend the statute relating to the 
Degree in Medicine. Aczsording to the new decree, those who 
enter their names for the First Examination for the Degree of 
Bachelor of Medicine, and who sartsty the Regins Professor of 
Medicine that they have obtained Hlovours in the School of 
Natural Science, or that they bave passed the Preliminary 
Honour Examination in the same Schovl, shall not be required 
to be exaniined either in Chemi try or in Mechanics and Phystes 
at the First Examination fir the Degree of Bachelor of 
Medicine. 

In the same Convocation the stature to enable non-members 
of the University to pass an cxaminalion in leu of Re-ponsions 
was also passed without opposition, The first examination in 
lieu of Responsions will be held towards the end of the ensuing 
long vacation, 

Mr. George B. Ferguson, M.D., Hertford College, has been 
nominated [’xaminer in the Natural Science School in place of 
Prof, Lanke-ter, and Mr. John Watts, M.A., Balliol College, 
in plaice of Dr. Odling. . 

Prof. Sayce announces a public lecture in the Taylorian In- 
stitution, June 8, on the ancient Hebrew inscription recently 
di-covered in Jerusalem, ; 

An examination will be held in Exeter College early in October 
for the purpose of filing np a Narural Science Scholarship, 
tenable for four years during residence. The age of the Can- 
didares is not limited, but they will be expected to give 
evidence of sufficient Classical k-wletye to be able to pass 
Re ponsions, The examinati :n wil be m Biology, Chemistry, 
and Vhysie-. Candidates will be expected to show proficiency 


in at least two of these subjects, and the Scholar will be 
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required to read for [Honours in: Biology in the Natural Science 
School. The examination will be to a large extent practical, 
but special weight will be given to comprehension of general 
principles. Candidates for the Scholarship may obtain further 
information by application to the Rector, or to W. L. Mor- 
gan, Esq., the Lecturer in Biology at Exeter College. 


CaMBRIDGE.—Prof. Humphry has given notice of a class in 
human o-teology, to be held by the demonstrator (Dr. Creighton) 
during the long vacation, commencing July 4; and a class for 
practical histology (by Mr. Hill), beginning July 7. 

Mr. J. W. Clark is continued in the office of Superintendent 
of the Museums of Comparative Anatomy and Zoology for two 

ears. 
z The offer of the Cambridge Philosophical Society to make 
their library available as the nucleus of a general scientific library 
in the new museums, to be placed under the care of a librarian 
appointed by the University, has been formally accepted by the 
Senate. 

Inter-collegiate lectures in higher mathematical subjects are 
offered for the ensuing long vacation by Mr. Allen at St. Peter’s, 
on electro-magnetism ; by Mr. Mollison (Clare), on heat ; by 
Mr. Stearn (King’s), on hydrodynamics ; by Mr, Niven (Trinity), 
on elasticity ; and by Mr. Lewis (Trinity), on vortex motion and 
viscosity. 


NotTinGHamM.—The following appointments have been made 
to the professoriate of Nottingham University College :—The 
Rev. J. F. Blake, M.A., F.G.S., Professor of Natural Science ; 
Dr. J. A. Fleming, B.A., D.Sc. (London), Professor of Mathe- 
matics; Dr. Frank Clowes, D.Sc., F.1.C., F.C.S. (London 
and Berlin), Professor of Chemistry; the Rev. J. E. Symes 
(Cambridge), Professor of Literature. 


AN important memorial to Lord Spencer, Mr. Mundella, and 
the Committee of Council on Education is now in conrse of 
signature, urging the more systematic teaching of science in ele- 
mentary schools, The suggestions are made in prospect of the 
fundamental changes which are contemplated in the Code. The 
memorialists urge that in Standards I., II., and ILI. systematic 
Object Lessons should be given which shonld lead np to the 
more scientific teaching to be required in the higher standards, 
These Object Lessons shonld have reference to three main divi- 
sions of knowledge. They should include, first, Shape and 
Size, and the properties of bodies depending on them; second, 
Properties of Matter, including a knowledge of the obvious 
qualities of material and implements; and third, Plants and 
Animals, with a knowledge of their uses. At present the ele- 
mentary staves of teaching have to do too little with things and 
too much with words, and the memorialists suggest that the 
existing standards favour this. The memorial bas already 
received the signatures of Prof. Max Miiller, Dr, Caldicott, Mr. 
Eve, Prof. Meiklejohn, Prof. Carey Foster, and leading members 
of many School Boards, 


At the Edusatiou Society on June 6, with Dr. Gladstone in 
the chair, a discussion was held ‘* On Science Teaching in Inter- 
mediate Schools.” After the opening remarks of the President, 
Mi-s Franks, Mr, Lake, Prof, Guthrie, Prof. G, Carey Foster, 
Mr. Cooke, and other gentlemen, gave the results of tbeir 
experience or expressed their opinions, The main conclusions 
were: that natural knowledge should be taught, not from books, 
but from things themselves ; that the lessons should not consist 
of information committed to memory, but of knowledge acquired 
by the child’s own observation and experience; that by sucb 
object-lessons he should be led to observe the natural facts or 
processes around him and to exercise his powers of comparison 
as well as of perception, and thus arrive at such generalisations 
as are within his capacity; that after the first more general 
knowledge of the common things around him the child should be 
Ted along the broad lines of interest to some more special depart- 
ments of science. In this later stage the reasoning powers of 
the child will be more called into action, and the knowledge of 
the teacher will be presented in a more systematised and abstract 
form, but still in such a way as shall best develop the intelligence 
of the scholar. 


THE promoters of the Stephenson Centenary at Newcastle-on- 
Tyne have determined to commemorate the occasion by erecting, 
if funds can be obtained, a building in that town for the use of 
the College of Physical Science, to be called the Stephenson 
College, It is estimated that a sum of 20,000/, will be required, 
of which rooo/, bas been promi-ed by Sir William Armstrong, 
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and 2000/, hy other friends. The Newcastle College of Physical 
Science was established and endowed ten years ago by the com- 
bined efforts of the inhabitants of the town and the University 
of Durham, 


SCIENTIFIC SERIALS 


Anerican Fournal of Science, May.—Action of frost on the 
arrangement of superficial earthy material, by W. C. Kerr.— 
Dall’s observations on Arctic ice and the bearing of the facts on 
glacial phenomena in Minnesota, by N. H. Winchell.—Pro- 
jection of lines of equal pressure in the United States, west of 
the Mississippi, by H. A. Tfagen,—Neumann’s method of 
calibrating thermometers, with ways of getting columns for 
calibration, hy. T. Russell.—William Ilallowes Miller, hy J. P. 
Cooke.—Geology of Peace River region, by G. M. Dawson,— 
Shadows obtained during the glow-discharge, hy FI. B. Fine 
and W. F. Magie.—New form of galvanometer for powerful 
currents, by C. F. Brackett.—American Jurassic dinosaurs, by 
O. C. Marsh, 


THE American Naturalist for May, 1881, contains: George 
Macloskie, the endo-cranium and maxillary suspensorium of the 
bee.—R. E.C. Stearns, A/ya avenaria in San Francisco Bay.— 
1H. L. Osborn, the squid of the Newfoundland Banks in its rela- 
tion to the American Grand Bank Cod Fishery.—A. S. Packard, 
jun, the brain of the embryo and young locust. 


Fournal of the Franklin fustitule, May.—On the ratio of 
expansion at maximum efficiency, by Rk. H. Thurston,—The 
Wootton locomotive engine, by J. S. Bell.—The efficiency, of 
the Anthracite’s engines, by C. R. Roelker.—Experiments in 
Mulbonse ona Corliss steam-engine, described by Chief- Engineer 
Isherwood.—Repairing a broken crank with wire-rope, by J. C. 
Kafer.—Concentration of low grade ores. 


Annalen der Physik und Chemie, No, 5.—On transpiration of 
vapours (2nd part) by L. Meyer and O. Schumann.—On the 
specific heat of chlorine, bromine, and icdine gas, by K. Strecker. 
—On volume changes:of some metals in fusing, by F, Nies 
and A, Winkelmann.—Thbermochemical researches, by C. v. 
Than,—On the supposed heating of ice, by A. Wiillner.—On 
the double refractian of light in frictional liquids in motion, by 
A. Kundt.—New modification of light by reflection on narrow 
metallic gratings, by J, Frohlich,—An apparatns for observation 
of Newton’s rings, by L. Sohncke.—Magnetic researches, by E. 
Warbnrg.—On the variability of the capacity of condensers with 
arigid insulator, by H, Herwig.—Derivation of the electrody- 
namic laws of induction, by N. Umow.—On the motion of an 
electric particle in a homogeneous magnetic field and the negative 
electrical glow, by E. Riecke.—Measnrement of the force of 
terrestrial magnetism on a linear conductor capable of rotation, 
hy the same.— An aconstical apparatus for lecture purposes, by 
H. Maschke.—Whether electricity, in changing insulating- 
plates, penetrates into their mass? by W. Holtz.—An old 
diving-bell, by G. Budde. 


Journal de Physique, May.—Photometric studies, by A. 
Cornu,—Indices of refraction cf water in surfusion, by B. C, 
Damien.—Optical properties of a plate of metal polarised by an 
electrical current, by G. Lippmann.—On the passivity of iron, 
by E. Bibart,—Mechanical inscription of Lissajous’ figures, by 
A, Crova, 


Archives des Sciences Physiques et Naturelles, No. 5, May 15.— 
Review of Marsh's work on the Odontornithes, by A. Humbert. 
—The chemical composition of albuminoid substances (continued), 
by Dr. Danilewsky.—Compre rendu of meetings of the Geneva 
Chemical Society, by M. Ameé Pictet. 


Rivista Scientifico-Industriale, No. 8, April 30 —The Gar- 
dini battery.—Velocity of sound in chlorine (continued), by S. 
Martini.—Geological note on the region of 5. Vito (Marni), by 
G. Terrenzi. 


Aiti della R. Accademia dei Lincei, vol, v. fasc. 11.—On the 
functions of the urinary bladder, by A. Mosso.—On the physio- 
logical action ot apoatropine, by the same.—Crystallograpbic 
study of two chloroplatinates of Dr. Ciamician, by L. Valle.— 
Observations on the horizontal diameter of the sun in 1880, by 
L. RespighiimNew modifications of the process for extraction 
of arsenic, by F. Selmi.—New researches on the pathological 
base, and a saccharifying ferment of the urine of a scorbntic 
patient, by the same, 
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Sitzungsberichte der physikalisch-medicinischen Societat zu 
Erlangen, Novemher, 1879, to August, 1880.—On general theta- 
functions, by M. Noether.—Preparations of human ear-bhones 
for lecture purposes, by L. Gerlacb.—On the occurreuce of two 
ampullz in the outer (horizontal) arch of the bony labyrinth, by 
the same.—On the excretion of hippuric and benzoic acid during 
fever, hy T. Weyl and B. v. Anrep.—On section-systems of 
algebraic curves, by J. Bacharach.—On the work-product of 
muscles, by J. Rosenthal.—On dichroitic fluorescence on platino- 
cyanides of magnesium ; experimental proof of the perpendicu- 
larity of the ligbt-vibrations to the plane of polarisation, by E. 
Lommel.—On the phenomena, in polarised light, of a plate of 
platinncyanide of magnesium cut at right anzles to the optic 
axis, by the same.—On an artificial lung-cavity preparatian, by 
F. Penzoldt.—On gluten, by T. :Weyl and H. Bischoff.— 
On carbonic oxide hzemozlobin, by T, Weyl and B. v. Anrep. 
—On vagus-stimulation, by J. Rosenthal —On unipolar nerve- 
stimulation and false nerve-stimulation by derived currents, 
by the same.—On flunrescence, by E. Lommel.—On the in- 
variant representation of algebraic functions, by M. Noether.— 
On the parasitirm of Zlaphomiyces granulatus, by M. Reess,— 
On poisoning with morels, by E. Bostroem.—On adventive for- 
mations, by A, Hansen.—Does the gronnd-air contain ammonia ? 
by L, Rinck.—On oxygen determination, by F. Zeitler.—Con- 
tributions to pathological anatomy, by E. Bostroem. 


SOCIETIES AND ACADEMIES 
Loxpbon 

Geological Society, May 25.—R. Etheridge, F.R.S., pre- 
sident, in the chair.—Rev. Tom Bullock Harden, M.A,, 
1LL.M., was elected a Fellow of the Society.—The following 
communications were read :—On the discovery of some remains 
of plants at the base of the Denbighshire grits, near Corwen, 
North Wales, by Henry Hicks, M.D., F.G.S.; with an appen- 
dix by R. Etheridge, F.R.S., Pres. Geol. Soc. Traces of these 
fossils were first observed in 1875 by the author in Pen-y-gloz 
quarry, about two miles east of Corwen. Further research has 
resulted in the discovery of more satisfactory specimens, which 
have been examined by Messrs. Carruthers, Etheridge, and E, 
T. Newton. Among them are spherical bodies resembling the 
Pachytheca of Sir J. D. Hooker, from the bone-bed of the 
Ludlow series, supposed to be Lycopodiaceous spore-cases ; also 
numerous minute bodies stated by Mr. Carruthers to be united 
in threes, and to agree with the forms of the microspores of 
Lycopodiacez, both recent and fossil; and some fragments, 
which may belong to these plants, and others, probably belong- 
ing to plants described by Dr. Dawson from the Devonian ot 
Canada under the name of Pstlophyton. The above testify to 
the existence of a very rich land-flora at the time. Mixed up 
with the e however are numerous carbonaceous fragments of a 
plant described also by Dr. Dawson from the Devonian of 
Canada, which he referred to the Conifer, but which is, accord- 
ing to Mr. Carruthers, an anomalous form of Alga. The former 
called it Prototaxttes; the latter renamed it Aematophycts. 
Numerous microscopical <ections, showing the heautiiul structure 
of this interesting plant from the specimens found at Pen y-glog, 
have been examined by Mr. Etheridge and Mr. Newton, and 
their conclusions agree with those of Mr. Carruthers. The 
evidence seems to show that at this mid-Silurian period the 
immediate area where the plants are now discovered must have 
been under water, and that the mixture of marine and dry-land 
plants took place in consequence of floods on rapid marine 
denudation, The author indicated that the land-areas must have 
heen to the south and west, chiefly islands, surrounded by a 
moderately deep sea, in which Graptolites occurred in abundance, 
The position of these beds may be stated to be about 2000 feet 
below the true Wenlock series, and about the horizon of the 
Upper Llandovery rocks.—Notes on a mammalian jaw from the 
Purbeck beds at Swanage, Dorset, by Edgar Willett. Commu- 
nicated by the President. 


Physical Society, May 28.—Prof. Fuller, vice-president, in 
the chair.—Mr. C. Woodward exhibited apparatus for illus- 
trating w ve-motions toa class, This consisted of a number of 
glass panes of equal size mounted on stands so that they could 
he ranged in a line or in rank and file. Patches of hue paper 
were attached to them to represent the moving particle of the 
wave, the po-itions being determined by a diazrammatic card 
which fitted each pane, A machine for showing Fresnel’s con- 
ception of polarised light consisted of two axles fitted with a 


number of cranks which supported a roof of rafters bearing at 
their ridges a number of beads to guide the eye in tracing the 
waye-motion. By turning the axles the cranks shifted the frame 
of rafters, and the beads displayed the wave-motion, which was 
vertical, elliptical, or circular according to the adjustment,— 
Prof. G. Forbes explained the experiments made by him and 
Dr. Young to determine the velocity of lizht. The method 
employed was that of Fizeau, but instead of having one distant 
reflector and observing the total eclipse of the reflected ray by a 
tooth of the revolving wheel, two reflectors, one a quarter of a mile 
behind the other, were used, aud two rays, which were observed 
when of equal brightness, This method was found more 
accurate than Fizeau’s own plan, and gave curves of bright- 
ness. ‘The speeds of the toothed wheel were adjusted until the 
two rays appeared of equa] brightness. The general result was 
that the velocity of the light of an electric lamp is 187,200 
miles per second. Cornu found the light of a petroleum lamp to 
be 186,700 miles per second, and Michaelson that of the sun to 
be 186,500 miles per second, The higher number of Prof. 
Forbes is probably due to the bluer light of electricity, for 
further experiments made with coloured lights and the spectrum 
seemed to prove that blue light travels probably over 1 per 
cent. faster than red light. The experiments were made at 
Wemyss Bay, in Scotland. Mr. Spottiswoode, P.R.S., said 
he had followed Prof. Forbes with interest, and these 
results appeared to modify our ideas of the luminiferous 
ether. Lord Rayleigh inquired why it was that Jupiter’s 
satellites showed no difference in tint in emerging from 
eclipse if red and blue rays travelled with unequal velocities ? 
Prof. Forhes believed it due to the gradual character of the 
emergence f the satellites from behind their primary. According 
to the new theory variable stars should however seem bluish with 
an increase of their light. Prof. G. C. Foster pointed out that 
dispersion of the light in the air would rather have had the effect 
of retarding the blue rays. Mr. Hall of Baltimore, U.S., then 
exhibited the experiment in which a current of electricity flowing 
longitudinally along a thir foil of metal is caused to yield a trans- 
verse or lateral current by inserting the foil between the poles of a 
magnet, The lateral current is observed on a sensitive galvano- 
meter, and care is taken in the first place to find points of con- 
nection with the foil, which yield no current before the magnet 
isapplied. The results were that if iron is called + the series 
is iron +, silver —, gold —, platinnm —, tin -. Curiously, 
nickel, though a magnetic metal like iron, is — ; but on inquiry 
by Prof. Chandler Roberts it proved that the nickel employed 
was perhaps impure. Cobalt ranges between ‘iron and silver, 
and is +, like iron. Prof. Perry suggested that the displacement 
and huddling of the lines of flow of the current by the magnet 
might cause the current ; but Mr. Hall said that an experiment 
had been tried to test that, and went to prove that it was not due 
to crowding of these lines. —The Secretary read a paper by Prof. 
J. H. Poynting on the change of bodies from the solid to the 
liquid states. There are two types of change exemplified by ice- 
water and by sealing-wax : in the one a surface melting at the 
same temperature, in the other a softening of mass and heating. 
The first was thought by Prof. Forbes to be a limiting case of 
the second type, but the author gives reasons for supposing that 
it is rather an exchange phenomenon analogous to what takes 
place when water evaporates, and the melting-point is reached 
when the number of molecules passing from the ice to the water 
is equal to the number passing from the water to the ice. The 
sealing-wax type is analogous to the change of state in a liquid- 
gas above its critical point, wbere it changes gradually from a 
rather liquid to a certainly gaseous state. 


Anthropological Institute, May 10.—Major-General A. 
Pitt-Rivers, F.R.S., president, in the chair.—Mr. Hyde Clarke 
exhibited a collection of stone implements collected by Mr. 
Papadoponlo Keramenes of Smyrna.—Lieut. -Col. R. G. Wood- 
thorpe, R.E., read a paper on the wild tribes of the Naga Hills. 
—pbrof. G. Dancer Thane read a paper on some Naga skulls. 

May 24.—Major-General A. Pitt-Rivers, F.R.S., president, 
in the chair.—Mr. E. H. Man read a paper on the arts 
of the Andamanese and Nicobarese. After exhibiting and 
describing the new objects from the Andaman and Nicobar 
Islands, comprised in the second collection recently pre- 
sented by him to General Pitt-Rivers, the author gave a 
slight sketch of the aborigines of the former group; he stated 
that they are divided into at least nine tribes, linguistically dis- 
tinguished, and in most, if not all, of these there are two dis- 
tinct sections, viz. inland and coast men, In confirmation of this 
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statement Mr. Man read a translation he had made of an account 
obtained in 1876 from a member of the inland branch of the 
Awko jiwai tribe, inhabiting a portion of the Middle Andamin, 
regarding their habits and mode of hfe, the detail. of which had 
since been fully corroborated, In many menta! characteristics 
affiniry to the Papuans would appear to exist, and the standard 
in social and marital relations is shown to be far higher than could 
he expected from a race so entirely outside the pale of civilisa- 
tion ; the previous accounts of their laxity in this respect are now 
proved to he erroneous. They have no forms of reliyi :n or 
ideas of worship, and thongh they have fath in a Supre ue 
Being, the Creator, their belief in the Powers of Evil is much 
more strongly developed, The habitations of the eight tribes of 
Great Andaman are of three varieties, partaking almost inv riably 
of the nature of a simple lean-to, while those of the remaining 
tribe, Jarawa-(da), are somewhat similar in form to the huts 
erected hy the Nicobarese. The rights of private property are 
recoznised and res} ected ; there also appears to he a fair divi- 
sion of labour and perfect equality between the sexes in their 
social intercourse. —Dr. Allen Thomson, F.R.S,, read a paper 
on some bone necklaces from the Andaman Islands. Several 
of the specimens exhibited by the author were constru-ted 
entirely of human bones, while some were comp sed of bones of 
various animals, and others were partly made up of pieces of 
coral.—Mr. J. Park Harrison, M.A., exhibited an incised slate 
tahlet and other objects from Towyn. The figures upon the 
slate appeared to represent celts, urns, &c. 


Photographic Society, May 10.—J. Glaisher, F.R.S., 
president, in the chair.—Mr, Leon Warnerke read a paper on 
a new discovery regarding gelatine emulsion, This con-isted in 
the ob-erved fact that when gelatine emulsion has been submitted 
to the combined action of light and pyrogallie acid, it beco nes 
insoluble in warm water; a gelatine negative is transferred to 
glass or paper, and from the back, with warm water, ail parts 
not acted upon by light and the developer can he washed away ; 
consequently a solvent of the -ilver not acted upon, such as 
hypo-sulphite, becomes unnecessary, and the remainins film or 
picture is left iutast, and from its purity can be reacted up in 
many ways hitherto extremely difficult or imp >ssible. This dis- 
covery also becomes valuable in its application to the Wo sdbury 
printing process, phototype printing, ani burnt-in photography 
on ceramic ware. 


Institution of Civil Engineers, May 3t.—Mr. Ahernethy, 
F.R.S.E., president, in the chair.—The paper read was on 
‘©The Production of Paraffia and Paraffin Oils,” by Mr. R. 
Henry Brunton, M. Inst.C.E. 


Paris 


Academy of Sciences, May 30.—M. Wurtz in the chair,— 
The following papers were read :—Memoir on the temperature 
of the air at the surface of the ground and down to 36 m. depth, 
also the temperature of two pieces of ground, the one bare, the 
other covered with grass, during 1880, and on the penetranon 
of frost into thee, by MM Becquerel. The effects of the 
severe cold receive special attention. The screening influe ice 
of snow is shown. J/xter alia, the propagation of frest is slower 
in grassy ground than in bare ground. In the latter the rate 
increases very slightly with the depth, the propagation being 
very regular, In grassy ground the increase is very notable, and 
with increasing depth, the rate tend. to come near that in hare 
ground, 
effects : one due to variations of external temperature ; the other 


to the action of deep layers which tend to give a con-taat tem- | 
perature. —On rabies, by M. Pastenr, with MM. Chamberland, | 


Roux, and Thuillier, The seat of the virus is not in the saliva 
alone ; the brain contains it, and the authors have successfully 
inoculated with brain substance. They have also succeeded in 
shortening the time of incuhation, inoculating direct!y the brain 
of a dog with cerebral matter from a mad doy {and having 
recourse to trepanation).—Nebulz discovered and onserved at 
Mar-eilles Observatury, by M, Stephin. —On the the ory uf mo- 
tion of celestial bodies, hy M. Gyldén.—On a new means of accele- 
rating the service of canal locks, by M. De Calyny.—(n the genera 
Villiamsonia Carrath. and Goxfohxa 1)’Ord (continued), by 
MM. de Saporta and Merion.—Observ:tion and elements of the 
comet @ 1881 (L. Swift), by M. Bigourden,—On Fuchsian 
functions, by M. Poincaré —Algebraic relations between the 
superior sines of a given order, by M. Rouyanx.—On the <iues 
of superior orders, by M. West.—On the di.continu us phos- 


Each layer of ground is subject to two cilorific | 


phorescent spectra observed in almost perfect vacuum, by Mr. 
Crookes. M. Edm. Becquerel recalled his own spectroscopic 
studie. of the light of phosphorescent substances and his excita- 
tion of such substances by submitting them to the discharge in 
vacuum tubes (in which case the rise of temperature and the 
electric light it elf complicated the effects)—New interrupter for 
induction-coils, by M. Deprez, <A claim of priority (to M, 
Ducretet) on the conical mirror; reply to a communication of 
M. Pifre, by M. Mouchot.—Discussion of the theory of three 
fundamental colour sensations ; distinctive character of these 
colours, by M. Rosenstiehl. Certain properties attributed to 
primary colours da not belong to them exclusively, e.g, their 
producing all perceptible colours when mixed two and tuo, and 
the sensation of white arising from the three fundamental sensa- 
tious being excited equally. The fundamental property of the 
primary triad is stated to be that colours situated on either side 
of a primary colour (in the graphic triangle) and equivistant to 
sight have their complewientaries so near together that it 
hecomes difficult to distingui-h those which are consecutive. — 
Ou the oil of wild thyme, by M. Febve.—On_ geoloyical 
microzymas ; reply to MM. Chamberland and Roux, by M, 
Béchamp,—On a vanadate of lead and copper of Laurium, 
hy M. Pisani.—On the exi-tence of the Cambrian formation at 
Saint Léon and Chatelperron (Aller), by M. Julien.—On the 
coal-formation of Commentry ; experiments made with a view to 
explain its formation, by M. Fayol. He reproduced the con- 
ditions and effects on a small scile by means of basins with a 
constant level of liquid, receivins currents of water with pebbles, 
sand, clay, coal, plants (previously immersed some time, so as to 
sink in quiet water), &c.—Movements of the frog consequent on 
electric excitation, hy M. Richet. Frogs (intact) show great 
resistance to electric stimuli. (Two Thomson elements were 
used, with a coil.) The response toa single stimulation of the 
leg or sciatic nerve was generally more than 0°15 seconds after ; 
the delay was oftener half a second, sometimes as much as ten 
seconds, With repeated excuations the reaction is sometimes 
extremely slow. In yveneral th. response is more rapid the 
stronger the excitation. Fatigue comes quickly. Excitations of 
the sensibility stop voluntary movements, The general move- 
ments of flight or defence in intact frogs, on electric excitation, 
seem to be determined by the bulb. Are they (M. Richet asks) 
reflex or voluntary ?—On symmetrical vaso-motor actions, by 
MM. Teissier and Kaufmann, Under certain conditions the 
reverse of the law established by Brown-Séquard and Tholozan 
holds good; a capillary dilatation on the left side, ag. will pro- 
duce a vascular constriction on the right side, or vice versa. 


VIENNA 


Imperial Academy of Sciences, June 2,—M. Burg in 
the chair.—E. Hornstein, contribution to a knowledge of the 
system of asteroids.—Prof. 5. Stricker, on the law of con- 
vulsive action. —Dr. Ludwig Langer, on the chemical composi- 
tion of human fat at different ages.—Prof. E. Zuckerkandl, on 
the communications of the venze pulmonales with the bronchial 
veins and the veins of mediastinum.—Prof. W. Loebisch and 
De. A. Laos, on ylycerin-xanthogenates,—Dr. P, Wesselsky and 
Dr, R. Benedikt, on hydroquinonie and orcinic ethers.—Dr. L, 
Szajiocha, contribution to a knowledge of Jurassic Brachiopoda 
of the Carpathian rocks,—Prof, T. Finger, on an analogon to 
Kather's pendulum and its use for measuring gravitation.—Dr. 
S. Ehrmann, on the determinations of nerves in the pigment- 
cells of frogs’ skin. 
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THE STORAGE OF ELECTRIC ENERGY 
AM continuing my esperiments on the Faure accumu- 
lator with every-day increasing interest. I find M. 
Reynier’s statement, that a Faure accumulator, weighing 
75 kilograms (165 lbs.) can store and give out again 
energy to the extent of an hour’s work of one-horse 
power (2,000,000 foot-pounds) amply confirmed. I have 
not yet succeeded in making the complete measurements 
necessary to say exactly what proportion of the energy 
used in the charging is lost in the process of charging and 
discharging. If the processes are pushed on too fast 
there is necessarily a great loss of energy, just as there is 
in driving a small steam-engine so fast that energy is 
wasted by “wire-drawing” of the steam through the 
steam pipes and ports. If the processes are carried on 
too slowly there is inevitably some loss through local 
action, the spongy lead becoming oxidised, and the 
peroxide losing some of its oxygen viciously, that is to 
say, without doing the proper proportion of electric work 
in the circuit. I have seen enough however to mal:e me 
feel very confident that in any mode of working the accu- 
mulator not uselessly slow, the loss from local action 
will be very small. 1 think it most probable that 
at rates of working which would be perfectly convenient 
for the ordinary use of fixed accumulators in connection 
with electric lighting and electric transmission of power 
for driving machinery, large and small, the loss of energy 
in charging the accumulator and taking out the charge 
again for use will be less than to per cent. of the whole 
that is spent in charging the accumulator : but to realise 
such dynamical economy as this prime cost in lead must 
not be stinted, I have quite ascertained that accumulators 
amounting in weight to three-quarters of a ton will suffice 
to work for six hours from one charge, doing work during 
the six hours at the uniform rate of one-horse-power, and 
with very high economy. I think it probable that the 
economy wil! be so high that as much as 90 per cent. of 
the energy spent in the charge will be given out 
in the circuit external to the accumulator. When, 
as in the proposed application to driving tramcars, 
economy of weight is very important, much less per- 
fect economy of energy must be looked for. Thus, 
though an eighth of a ton of accumulators would 
work very economically for six hours at one-sixth of a 
horse-power, it would work much less economically for 
one hour at one horse-power ; but not so uneconomically 
as to be practically fatal to the proposed use. It seems 
indeed very probable that a tramcar arranged to take in, 
say 74 cwt. of freshly-charged accumulators, on leaving 
head-quarters for an hour’s run, may be driven more 
economically by the electric energy operating through a 
dynamo-electric machine than hy horses. The question 
of economy between accumulators carried in the tramncar, 
as in M. Faure’s proposal, and electricity transmitted 
by an insulated conductor, as in the electric railway at 
present being tried at Berlin by the Messrs. Siemens, is 
one that can only be practically settled by experience. 
In circumstances in which the insulated conductor can 
be laid, Messrs. Siemens’ plan will undoubtedly be the 
VoL. xxtv.—No. 607 
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mo=t economical, as it will save the carriage of the weight 
of the accumulators. But there are many cases in which 
the insulated conductor is impracticable, and in which 
M. Faure’s plan may prove useful. Whether it be the 
electric railway or the lead-driven tramcar, there is one 
feature of peculiar scientific interest belonging to electro- 
dynamic propulsion of road carriages. Whatever work 
is done by gravity on the carriage going down hill will be 
laid up in store ready to assist afterwards in drawing the 
carriage up the hill, provided electric accumulators be 
used, whether at a fixed driving station or in the carriage 
itself. WILLIAM THOMSON 

University, Glasgow, June 13 


THE LIFE OF WHEIWELL 
The Life, and Selections from the Correspondence, of 
William Whewell, D.D., late Master of Trinity 
College, Cambridye. By Mrs, Stair Douglas. iG. 
Kegan Paul and Co., 1881.) 
3 is now about four years since the first instalment of 
a biography of the late Dr. Whewell was published. 
These volumes, admirably edited by Mr. Todhunter, give 
us a brief outline of his history, but consist chiefly of a 
most valuable analytical account of his writings and a 
selection from his literary and scientific correspondence. 
In the preface a more complete memoir of Dr. Whewell’s 
personal and domestic history is announced as in pre- 
paration. The present volume, edited by Dr. \Whewell’s 
niece, Mrs, Stair Douglas, fulfils the promise then given. 
The preface explains the long interval—fourteen years— 
which has elapsed since Dr. Whewell’s death. <A series 
of untoward events have continucd to retard publication. 
From various causes much delay occurred before the 
exact plan of the work was determined and the subjects 
apportioned. At first it was hoped that what may be 
called the academic life of Dr. Whewell would be under- 
taken by Mr. Aldis Wright, the present Bursar of Trinity 
College. But the pressure of heavy and unavoidable 
engagements has precluded him from proceeding with 
the task. Mrs. Douglas then endeavoured to work the 
materials into the selections from Dr. Whewell’s personal 
correspondence which she had nearly completed, with 
the assistance of Mr. J. Lempritre Hammond, Fellow of 
Trinity, and one of Dr. Whewell’s executors. Before this 
was accomplished she was deprived of his invalnable aid 
by his lamented and untimely death. Thus some portions 
of the present work are a little incomplete. Still, as these 
are generally ofa rather technical nature, and more interest- 
ing to members of the University than to the general reader, 
their absence probably will not be very widely felt. We 
may be allowed to express our admiration at the tact and 
good taste with which Mrs. Douglas has executed her 
task. She allows Dr. Whewell as faras possible to speak 
for himself, connecting his letters generally with only 
such brief biographical paragraphs as are necessary fora 
connected and intelligible narrative. There is little com- 
ment and no attempt at the fulsome praise with which 
biographies are often disfigured. Her descriptions, though 
brief, are often graphic, while the letters enable us to see 
the Master of Trinity as he appeared to the inner circle 
of intimate friends and loved relations. 
Of his vast and varied knowledge it is almost needless 
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now to speak. Suffice it to say that the letters now pub- 
lished contain additional testimony to the truth of Mr. 
Todhunter’s remark in his preface to the volumes men- 
tioned above : ‘I do not think adequate justice can be 
rendered to Dr. Whewell’s vast knowledge and power by 
any person who did not know him intimately, except by 
the examination of his extensive correspondence ; such 
an examination cannot fail to raise the opinion formed of 
him by the study of his published works, however high 
that opinion may be.” 

The letters, however, in the present volume, as might 
be expected, bring out their author in a light which is to 
many new and unexpected. To most persons that broad 
forehead with its massive brow seemed indicative of in- 
tellectual strength almost gigantic ; the square shoulders, 
strong bones and muscles, the swinging gait—with which 
as he swept along he seemed to shoulder aside weaker 
men by the very waft of his passing—told of irresistible 
force of will and energy of purpose ; tenderness of heart 
seemed improbable in one of such Titanic mould; one 
deemed him a “man of iron,” who, had he chosen a field 
other than literature and science, might also have been 
one of blood; but, as we shall presently see, underneath 
that rough exterior there was a warm and affectionate 
heart concealed. 

Of the childhood of William Whewell but few parti- 
culars are recorded. A master-carpenter’s son at Lan- 
caster, he was on the point of quitting the Blue Coat 
School in that town to be apprenticed to his father, when 
—by a mere chance as it seemed—the head-master of the 
Grammar School entered into conversation with the boy, 
and was so struck by his abilities that he persuaded the 
father to let his son come to that school, generously offer. 
ing to give him both books and instruction. According 
to Prof, Owen—probably his sole surviving schoolfellow 
—the Jad’s indomitable spirit soon manifested itself, as 
well as his appetite for work, The latter indirectly raised 
the standard of the school lessons, and the other boys 
threatened to ‘‘ wallop”’ him as the penalty for preparing 
more than twenty lines of Virgil. Even then however 
this was more easily said than done, and the “ wallopers” 
got as good as they gave, until public opinion in the 
school decided that it was unfair for more than two boys 
to attack him at once—“ after the fate of the first pair, a 
second was not found willing.” Once only did Whewell 
shock the moral feelings of his revered master, and that 
was when an undergraduate at Trinity. The crime shall 
be told in the master’s own words: “ He has gone and 
got the Chancellor’s gold medal for some trumpery poem, 
‘Boadicea, or something of that kind, when he ought to 
have been sticking to his mathematics. 1] give him up 
now. Taking after his poor mother, 1 suppose.” (She had 
occasionally contributed to the “ Poet’s Corner” of the 
local newspaper.) Mrs. Owen, to whom this complaint 
was made, pacified the worthy man by remarking that 
“young men must have some amusement, and this 
seemed to be a very innocent one.” 

Notwithstanding Dr. Whewell’s strong frame he appears 
to have suffered from some constitutional delicacy when 
a lad. His mother—evidently a woman of ability and 
culture above her station—died when he was thirteen ; his 
father only survived to see him take a degree. A sister 
also died young ; and of his three brothers two died in 


infancy and the other at the age of nine. Talent was 
evidently hereditary in the family, for the little brother, 
at seven years old, had begun to write English verses, 
and one of his sisters habitually wrote poems. Of all 
three of the latter, he says, when referring to his prize 
poem, in a letter to his father, “I am happy in having 
sisters who all of them have, I think, a more rational 
taste for poetry and literature of all kinds than any other 
girls in the same circumstances.” 

It is very interesting to note the gradual change in 
these letters. We see in them not only the unfolding of 
his great intellectual powers as evidenced by the widening 
circle of interests, but also the gradual expanding of the 
moral nature. At first those addressed to his relations 
and more intimate friends are a little stiff and cold, but 
as sorrows succeed one another the religious element in 
Dr. Whewell’s character becomes more conspicuous, and 
the later letters are marked by a depth of tenderness sur- 
prising to those who only knew him slightly. He was 
devotedly attached to his first wife, and almost heart- 
broken by her loss. In one letter he describes himself as 
taking no pleasure in success now that she was gone, and 
tells his niece how, while he sat as Vice-Chancellor in the 
Senate-house conferring degrees, he felt so lonely and 
miserable that the tears kept trickling down his face ; “so 
unlikely a thing in a Vice-Chancellor in his chair that 
probably nobody saw it. I hope so.” The writer of 
this article, who received his degree on that occasion, 
well remembers some of his friends commenting on the 
Vice-Chancellor’s obvious “sourness” of manner, and 
wondering whether he was disgusted at the Senior 
Wrangler being a man of a rival college. We little 
thought that this was “none other than sorrow of heart.” 
After some time Dr. Whewell married again, his second 
wife being Lady Affleck, sister of his friend Robert Leslie 
Ellis. In her companionship he found great happiness, 
but after about seven years of married life he was again 
left alone. This time he appeared unable to rally from 
the bereavement ; ‘‘ the future which intervened between 
him and the grave dismayed him by its dark desolation.” 
After this he visibly declined ; the torpor of age began to 
steal over his faculties, and many thought that the years 
of waiting would not be very many ; but they were briefer 
than any expected. While still comparatively vigorous, 
a fall from his horse caused fatal injury to the brain, and 
after lingering for a few days, happily without much suffer- 
ing, he died on March 6, 1866. 

“While life was ebbing fast away on that last 
morning, blinds and curtains were drawn wide apart in 
compliance with his wish that he might see the sun shine on 
the Great Court of Trinity, and he smiled as he was re- 
minded that he used to say the sky never looked so blue 
as when seen fringed with its turrets and battlements. 
Almost to the last he was conscious, and the last words 
intelligibly uttered, when the striking of the clock roused 
him as day dawned, were, ‘The Eternal God is my 
refuge, and underneath are the everlasting arms.’ ” 

The extraordinary comprehensiveness and versatility 
of Dr. Whewell’s mind is fully depicted in the letters 
published in Mr, Todhunter’s volume, but it is brought 
out no less, perhaps even more, graphically by some of 
the brief allusions in his familiar correspondence. This, 
for example, is one taken from a letter to his sister : 
“ Besides my usual employments [as College Tutor and 
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Professor of Mineralogy] I have to go to London two 
days every fortnight as President of the Geological 
Society, and am printing a book which | have not yet 
written [“ The History of the Inductive Sciences’’], so 
that I am obliged often to run as fast as | can to avoid 
the printers riding over me, so close are they at my heels. 
Iam, in addition to this, preaching a course of sermons 
before the University ; but this last employment, though 
it takes time and thought, rather sobers and harmonises 
my other occupations than adds anything to my distrac- 
tion.’ He seemed to be able to turn his hand to any- 
thing, and, like a dexterous conjuror, play with half-a- 
dozen balls at once. Pendulum experiments, theories of the 
tides, mathematical problems, crystallographic formulae 
metaphysics, and various subjects in moral philosophy, 
classics, modern languages, architecture, geology, with 
plenty of work in general literature, all make up what we 
may call in the best sense “ farrago libelli.’’ These letters 
also bring out very clearly another characteristic of Dr. 
Whewell’s mind. He was essentially cautious in regard to 
change—an advocate of reformation rather than of renova- 
tion; in science a systematiser rather than a discoverer ; 
like a navigator who explored to the full the uninvesti- 
gated coasts of the Old World, rather than one who 
steered out into the open ocean in the hope of discover- 
ing a New World. This was no doubt partly due to his 
mathematical training and academic habits of life—but it 
is very rare, perhaps impossible, to find a memory of 
extraordinary tenacity and a life essentially studious, 
combined with originality in one of its highest forms. 
That requires a good deal of mental fresh air, and is apt 
to droop a little if too much confined to the atmosphere 
of a library. This is especially evident in Dr. Whewell’s 
remarks upon the “ Vestiges of Creation ” and in his essay 
on the “ Plurality of Worlds.” The same tone of mind is 
very conspicuous in his attitude towards the question of 
University Reform. He was a vigorous opponent of the 
abuses of private tuition, a zealous advocate of progress 
in every department of learning, deeply anxious for the 
improvement of the Classical and Mathematical Tripos 
examinations, and to him more than to any other single 
man the recognition of the Natural and Moral Sciences 
as branches of academic study is due. But he was an- 
tagonistic—almost bitterly so—to the appointment of the 
Royal Commission of 1856 and of its successor, and was 
hostile in many respects to the changes—now almost uni- 
versally acknowledged to have heen on the whole very 
beneficial—which were introduced by the statutes of 
1859-61. His great hope and desire was that the Uni- 
versity should be allowed to reform itself, and be spared 
any interference from without. That he should have 
entertained this hope after so many years of academic 
labour is perhaps the strongest proof of his sanguine 
temperament. 

We must now part from this interesting volume. Per- 
haps—like the portrait prefixed to it—it slightly fails in 
depicting the characteristic ruggedness of the man, but it 
does much to show him as he was to those near and dear 
to him as well as to the world—a man of immense intel- 
lectual power, of intense energy and industry, of high 
purpose and simple piety, a hard hitter in conflict and a 
lover of the shout of battle, but too magnanimous to hear 
ill-will, whether in defeat or victory. Besides this he was 


a munificent benefactor to his College and his University : 
one to whom both must long be grateful, and of whom 
both may well be proud, as having filled a great position in 
the world of science and literature, and especially as being 
“the man” (in the opinion of a most competent judge) 
‘¢to whom, more than to any other single man, the revival 
of philosophy in Cambridge is due.” T. G. BONNEY 


OUR BOOK SHELF 


Inorganic Chemistry. Adapted for Students in the Ele- 
mentary Classes of the Science and Art Department. 
By Dr. W. B. Kemshead, F.R.A.S., F.G.S.__ Enlarged 
edition, revised and extended. (London and Glasgow: 
William Collins, Sons, and Co., Limited.) 


THIS work is a typical one. While containing much that 
is useful and fairly satisfactory, especially from an ex- 
amination point of view, the whole tendency of the book, 
considered as an elementary treatise on a branch of 
natural science, niust be strongly condemned. 

The leading facts concerning the better-known non- 
metallic elements and compounds are succinctly stated ; 
the principal reactions of formation and decomposition 
of these bodies—especially those reactions which unfortu- 
nately #ws¢é be “got up” for examination purposes—are 
arranged in the form of equations; and the simpler 
arithmetical applications of such equations are illustrated 
by fully worked-out examples. But chemistry is more 
than this: facts must be connected together by prin- 
ciples; the connection between fact and theory, and 
between theory and fact, must be revealed; these two 
must not be regarded as synonymous, but as mutually 
dependent ; and the reasoning by aid of which theoreti- 
cal conclusions are reached must be clearly indicated. 
Chemistry is neither a system of dogmatic assertions nor 
an accumulation of shibboleths, by the skilful use of 
which an examiner may make havoc among the Ephraim- 
ites crowding to the Jordan of Examination, but a living 
science. 

The principle which is most largely used (or rather 
misused) in Dr. Kemshead’s book is that of Valency; 
but valency in the hands of this author is deprived of its 
value as a scientific theory, and becomes an accumulation 
of fanciful speculations. The basis of the present work is 
evidently Dr. Frankland's “ Lecture Notes”; hence pro- 
bably the success of the book in preparing examinees for 
South Kensington (the present is a second and enlarged 
edition); and is not such success after all of more im- 
portance than training chemists or disciplining the mental 
powers of youth? 

The theory of valency is based on the wider molecular 
theory of matter, which was preceded by the atomic 
theory of Dalton, itself a development from that system of 
chemical notation which rested on the combining weights 
of the elementary bodies. Now it is clear, from many 
passages, that the author of this book has failed to dis- 
tinguish combining weights from atomic weights, and 
atomic from molecular weights: thus on p. 13 we read 
“these proportions by weight [#.e. from the context, these 
proportions in which “substances unite together chemi- 
cally”] when reduced to their lowest relative value, and 
expressed with reference to that of hydrogen, which is 
usually taken as unity, are called the atomic weights, or 
combining numbers of the elements.” Again, on p. 26, 
“the combining weight of hydrogen being 1, that of 
oxygen becomes 16; of nitrogen, 14; of carbon, 12,” &c. 
But combining weights are vo/ synonymous with atomic 
weights, and the combining weight of oxygen happens to 
be 8, of carbon 3, and of nitrogen 4°66. The formula 
weights of compounds are constantly referred to as 
‘atomic and molecular weights.” We have such formula 
as (NH,O),, CuO., &c., stated to be molecular formule 
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molecule is nowhere defined (in a nate on p. 57 a casual 
statement is made as to the meaning of the term); 
“ Avogadro’s law,” which lies at the basis of the whole 
modern edifice of chemistry, is conspicuous by its 
absence ; certain statements as to gaseous combination 
and to ‘‘valume weights ” are made, it is true (p. 35), but 
these are incomplete and misleading. 

When a theory of valency is raised on so slender and 
shifting a molecular foundation as is here laid, no wonder 
that the edifice should be a strange one ; the definition of 
“atamicity ” on pp. 54-55 is incomplete, and cannot be 
upheld by facts; the statement on p. 58, “it is then a 
law to which there are no real exceptions, that though 
the equivalence of an clement may vary, it does so always 
by the addition or subtraction of an even number,” is 
simply untrue. As an “important conclusion’? from 
certain ‘‘facts” (? fancies) “on equivalence,” it is stated 
that (p. 59) “a formula which possesses an uneven 
number of bonds or units of chemical affinity cannot 
possibly represent a molecule”; without minutely criti- 
cising the expression “ bond or unit of chemical affinity,” 
suffice it to say that such a formula as, according to Dr. 
Kemshead, cannot possibly represent a molecule, un- 
fortunately does represent a molecule. The existence of 
the molecule NO is a case in pvint: @ propos of this 


compound, there is a charming example of the author's | 


method of treating chemical science as a collection of 
opinions of various authorities to be found in a footnote 
on p. 169. 


Notes on the Crania of New England Indians. By 
Lucien Carr. From the Anniversary Memoirs of the 
Boston Society of Natural History, 1880. 


THIS is one of the numerous contributions now being 
made towards our knowledge of the fast-disappearing race 
of North American Indians. The author, Mr. Lucien 
Carr, holds the office of Assistant Curator to the valuable 
Museum of American Archzology and Ethnology at 
Cambridge, Mass., an institution owing its foundation to 
the liberality of Mr. Peabody, so well known in England 
by his benefactions to the London poor, and its scien- 
tific excellence to the zeal and organising power of its 
first curator, the late Dr. Jeffries Wyman, and of his 
successors. 

The object of the present memoir is to collect together 
such information as is still to be obtained regarding the 
cranial characters of the native Indians of the New England 
States, the celebrated “five nations” of the early his- 
torians of America, who in consequence of their geographi- 
cal position were among the first of the race to succumb 
to the inroads of European immigration. Measurements 
are given of 67 crania, of which 38 are assigned to males 
and 29 to females. The averages of these measurements 


give the following results:—A medium cranial capacity, | 


7.é. 1436 cubic centimetres for the males and 1319 for the 
females, A latitudinal index of *759, showing mesati- 
cephalism verging upon dolichocephalism. The alti- 
tudinal index exactly the same. The principal facial 
indices show orthognathism, with a strong tendency 
to mesognathism, a mesorhine nose (index 50), and 
slightly megaseme orbits (index 88 in the males, and 
gt in the females). Although these are the average cha- 
racters of the whole collection, very few, if any, of the 
individual crania are to be found presenting them. There 
is indeed no such uniformity among these skulls as may 
be seen in certain races, such as Eskimos, Bushmen, 
Fijians, Andamanese, or even Australians. Perhaps it 
could scarcely be expected in inhabitants of a large 
continent, presenting great diversities of climatic and 
other conditions, and with no natural barriers to free 
Migration and intercourse. The examination of these 
skulls therefore confirms what has been often remarked 
before, that although in a broad sense the American 
Indians present a certain community of type, there is 
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great diversity in detail among them, the result probably 
of a long series of repetitions of the process of breaking 
up into distinct groups or tribes and reuniting in various 
combinations. 


LEIBIOITBIES INO) TIGER TRIO IN VE 


[Zhe Editor does not hold hintself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscritts, 
No notice ts taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep thetr letters 
as short as posstble, The pressure on his space is so great 
that it is cmpossible otherwise to ensure the apscarance even 
of communications containing interesting and nevel facts.] 


The Conservation of Electricity 


IN a recent communication to NATURE (vol. xxiv. p. 78) 
Prof, Silvanus P. Thompson very kindly mentions my latest 
memoir on ‘fhe Conservation of Electricity,” and, as I am 
glad to find, confirms my views on this subject by stating that he 
has independently arrived at the same conclusions with myself, 

As regards however the question of priority moved by Prof. 
Thompson, I think I ought to add that an earlier paper of mine, 
published five years ago, must have escaped Prof. Thompson’s 
attention, This was printed as an abstract in the Comptes rendus 
of the Paris Academy of Sciences for June 19, 1876, under the 
title, ‘‘ Extension du_ principe de Carnot 4 la théorie des phéno- 
ménes électriques. Equations différentielles générales de l’équi- 
libre et dn mouvement d’un systeme ¢lectrique réversible quel- 
conque.” I there enunciated the law of the Conservation of 
Electricity in the same terms as now, and also gave the same 
analytical method for applying it. TI beg leave to quote as a 
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proof the following explicit passage from this extract :—‘** L’équa- 


tion {@m=0a une autre signification plus simple; elle signifie 
que del’électricité peut se déplacer, mais ne peut jamais varier en 
quantité, Ce principe de la conservation de la quantité d’élec- 
tricite 4 été admis par les physiciens dans tous les cas connus 


jusquici, influence, frottement, etc. .... Pour qne Jd@m=o 


pour tout cycle ferme, il faut que am soit une différentielle par- 
faite.” This method I had already applied in 1875 to the 
phenomena presented by mercury electrodes (vide Annales de 
Chim, Phys. 1875). In fact my latest memoir is merely a re- 
newed attenpt to draw, by means of new applications, the 
attention of physicists to a fact which I cannot help considering 
as important for the future, viz. that the principle of the Con- 
servation of Electricity is, as far as analytical applications are 
concerned, the exact analogue to Carnot’s Principle for Heat. 
Paris, Faculté des Sciences, June 5 G, LippMANN 


Apparent Decomposition of Sunlight by Intermittent 
Reflecting Surfaces 


It occurred to me that light might be decomposed by inter- 
rupting, with a reflecting surface, a ray of light im such a manner 
that the interruptions may be proportional to the wave-length 
period of any particular ray forming a part of a composite ray. 
The experiment is effected in the following way :— 

A wheel having bright spokes (the large wheel of a bicycle 
answers well) is caused to revolve between an observer and the 
sun, so that a ray of light is reflected to the observer bya bright 
spoke; then, when 120 spokes pass before the observer per 
second, violet light shines out vividly; when 65 pass, red 
appears, and different rates of revolution give different colours. 
There seems to be a marked relationship existing between the 
number of spokes which pass by and the wave-length of the 
two colours mentioned, that of the violet being gpigo inch, and 
that of the red sz4oq inch. 

I am now investigating this apparent relationship between 
spoke-interruption and wave-length for the other colours of the 
spectrum of white light, and I hope to be able to make known 
the results shortly, FREDERICK J, SMITH 

Taunton, June 4 


Symbolical Logic 


1 Am sorry that Mr. MacColl should have thought that there 
was any intention on my part to suggest a doubt as to his having 
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written his papers without having read Buole’s ‘* Laws of | scriber. 


Thought.” I knew that he was very anxious that the fact should 
be known, and I called attention to it. I could not state it as a 
fact known tome, fFlis own assurance was the only ground I 
had, or could have, to go upon, and in assigning this it never 
occurred to me to doubt his statement, or to think that I was 
suggesting doubts to others. ; : 

As regards my half humorous suggestion that an attitude of 
slight social repression was desirable towards novelties of mere 
notation—not towards new conceptions or methods—I feel sure 
that almost every one who has not a private scheme of his own 
to protect will agree with me. Few things can he more per- 
plexing to students of any subject than to find one anthor after 
another making use of a new notation to express old results 
(I mean no special reference to Mr, MacColl here, who does not 
seem to me one of the worst offenders in this way). At the time 
of writing my ‘‘Symbolic Logic” [ had between twenty and 
thirty such schemes before me. Some of these, of course, 
express really distinct conceptions, or effect improvements in 
procedure, but most of them do not; we find half-a dozen 
different signs standing for the same meaning, and half-a-dozen 
different meanings assigned to the same sizn. 
think that much of this confusion would be avoided if the 


varions authors would take the trouble to inquire what had been | 


already written upon their subject. The only ‘‘repres ion” I 
should like to see introduced consists in the remonstrances of 
reviewers and students generally against the mere su‘ stitution of 
a new symbol for one which was already in ue for expressing 
precisely the same process or conception. So far from wishing 
to discourage any attempts to improve on the results of Boole 
and others, I rejoice to see them, and think that Mr. MacColl 
himself has done some good work in this way, It would have 
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been better still if he had not disfigured it by a notation which [ | 


think makes him regard his results as more original than they 
really are. 
I need not seriously discuss those partsof Mr. MacColl’s letter 


which give his opinion as to the impression which will be pro- ' 
duced in other persons by a perusal of my book, and his | 


‘“impression”” that he has ‘‘somewhere seen Mr, Venn quoted 
as holding an opinion very much at variance with ” a statement 
which he misquotes.t (By the way, I heartily agree with his 
** protest against that spirit cf criticism which would offer two 
or three chipped bricks as a fair specimen of a hon-e,” &c., and 
think the chipping of the bricks a happy turn.) The rest of his 
letter contains criticims upon my conclusions on a variety of 
rather intricate speculative questions. Having stated my own 
views as fully and accurately as I conveniently could only a few 
weeks ago, in a systematic work, I really nust decline to be 
drawn into repeating them again, in a conden ed form, in the 
columns of a scientific journal, even if the editor would consent 
to accept them. J. VENN 
Cambridge, June 12 


Telephones in New Zealand, &c. 


OBSERVING jour paragraph on this subject in NATURE, vol. 
xxiv. p. 88, it occurs to me that the following may be of 
interest :— When in Wellington and Dunedin, N.Z., at the end of 
December last, my opinion was asked by the Government Tele- 
graphic officials there njon a pair of ordinary ‘‘ Edison-Bell 
Telephones” (nit Edison del/-telephones, as they are tco frequently 
called) which they had just received from the United States for 
purposes of experiment. <A careful trial under various conditions 
showed me that they were very good average instruments of 
ordinary delicacy, such as I had seen hundreds of previously in 
England and the States. 

With these instruments, however, Dr, Lemon, the Superin- 
tendent of the Postal and Telegraph Service, was able to con- 
verse clearly between Wellington and Napier, over an ordinary 
Jand line 232 miles in length, while battery currents were passing 
over the wires on the same posts. 

In New Zealand, Telegraphic communication is, and Telephonic 
communication will he, entirely in the hands of the Government, 
In Melbourne the telephone-exchange is worked by a private 
company, but the erecticn and maintenance of wires is carried out 
by the Victorian Government at the annual rate of 5/, per sub- 

* What I spoke of was “ those problems in Probability which Boole justly 
regarded as the crowning triumph of his system.” What Mr MacColl puts 
between inverted commas is that Boole ‘justly regarded his problems in 
Probability as the crowning triumph of his system,” and challenges me to 


say whether or not I agree with Boole’s solution of a certain well-known 
example. This considerably distorts the meaning of what I said. 


| years past. 
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In Sydney, I regret to say, nothing was being done in 
this matter. In Honolulu I found (last January) tele; -honic 
communication al} over the town, but no telegraphs at all, The 
King of the Sandwich Islands however, Alii Kkalakaua, who is 
shortly expected in England, told me that he greatly needed sub. 
marine cables between the various islands. On my return to 
England I had the pleasure of sending to Sydney materials for a 
private telephonic line on sugar plantations in the Fiji Islands, 
and my friend Mr. Frederick Cobb, manager of the Falkland 
Islands Company, tells me that the line he took out there at my 
suggestion 1s a great success, 

At Wellington, where the central N.Z. telegraph office is, I 
was very much struck by the extreme ease with which duplex 
circuits were worked, Dr. Lemon informed me that it was 
scarcely necessary to alter the resistances once a week. He 
showed me a simple little carbon rheostat of his own invention 
which appeared to answer admirably ; it consisted essentially of 
two pieces of carbon, the closeness of whose contact was 
regulated by a screw. 

On my way home I paid a hurried visit to the central office of 
the Western Union Telegraph Company in New York (just at 
the critical time of the absorption by it of the other two 


greatly surprised to see the extent to which the 16,000 cells in 
the battery room were being replaced by Siemens’s dynamo- 
machines. TI was told that one of them would ‘‘drite” about 
fifty wires, and was shown a number of plaster-of-paris cylinders, 
abont five inches long and one inch diameter, which were put 
into circuit to diminish, when necessary, the intensity of the 
current, It may be remembered that as a ru'e American lines 
are less perfectly insulated than ours, and hence require tronger 
currents. Wa. Lant CARPENTER 
6, York Buildings, Weymouth, June 1 


Implements at Acton 


Mr. PERCEVAL’s letter in NATURE, vol. axiv. p. 101, is an 
interesting one, but the occurrence of Neolithic implements at 
and near Acton has been known (if not published) for many 
In the Pitt-Rivers’ collection may be seen Neolithic 
scrapers and flakes from the Acton di-trict. I have found 
Neolithic stones in the neighbourhood of Acton and Willesden 
for many years past ; and only a few weeks ago I picked up a 
beautiful and perfect knife of black flint made from a large flake, 
five and a half inches long, and one and three quarter inches 
wide, in the field on the east of Acton Station of the North 
London Railway. Many of the Neolithic flints from this posi- 
tion are white. A considerable » umber of Neolithic implements 
and flakes have at different times been dredged up from the 
Thames to the West of London, and some of the e have 
been quite recently exhibited. I do not attach importance to 
the quartzite pebble, as pebbles of quartzite are extremely 
common in the glacial dep»sits at the North of London, and 
very common in the gravels of the Thames and its northern 
tributaries. They also occur 7 sz/z at the north of Willesden. 

Will Mr. Perceval kindly fuinish the heights at the Hammer- 
smith position, and say whether he is positive that the gravel 
he has in view was dug on the spot, and whether the imple- 
ments occur there (as his letter implies) in ‘‘remarkable abund- 
ance”? I have repeatedly examined the low gravels about 
Hammersmith, Fulham, and Chel-ea, Lut with no result. For 
more than three years I have never mi:sed an opportunity of 
looking over the low gravels belonging to there places, toether 
with the positions at West Brompton and Kensington, where 
thousands of tons of gravel have been excavated. My result 
has been one dubious flake, probably washed down from one of 
the higher terraces. I however have heard of two Palzolithic 
implements having been found—one at Kensington and the 
other at West Brompton—but whether from the local gravel or 
not J am uncertain. 

1 by no means wish to imply that because ] have been unable 
to find implements in the lower gravels therefore some one el-e 
may not have found them. Some one may have heen always 
before me and picked them up, or I may have constantly looked 
over unproductive patches. : 

The places mentioned by Mr, Perceval are, it must be remem- 
bered, frequently balla:ted with gravel br: ught from a distance 
by the Thames, by the Grand Junction Canal, and by the Great 
Western Railway, I know of at least five different localities 
whence the Acton and Hamn.er:smith gravel is brought, one 
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locality being in Kent. It is therefore of the highest importance 
that one should know for certain whence the grayel has been 
derived that one sees on the roads, 

I live in an implementiferous district, and find Palzolithic 
implements in the Highbury and Clapton gravels; but a visitor 
would make a fatal mistake if he supposed that all the gravel on 
the roads about here belongs to the district. Sometimes many 
tons of gravel are brought here from Walthamstow; at other 
times from Ware or Hertford; sometimes from Dartford, and 
from other places. Unless, therefore, the greatest possible care 
is ‘taken in ascertaining the exact locality whence the ballast 
comes, mistakes are certain to occur. 

The lowest gravels about here are unproductive of the works of 
primeval man, with the exception of, at times, a stray flake or 
two, probably derived from a higher level. The evidence that 
J have seen in the lower gravels round London points to the 
correctness of the conjecture made by General Pitt- Rivers, that 
the Palzeolithic age had passed away before the lower parts of 
the Thames Valley were excavated. 

WORTHINGTON G, SMITH 

125, Grosvenor Road, Highbury, N. 


How to Prevent Drowning 


J HAVE read with some interest Dr. MacCormac’s letters on 
the subject of water-treading as means of preventing drowning. 

I am sorry that I cannot agree with him, as it would be 
decidedly a matter of congratulation if some practical means of 
diminishing the number of casualties from drowning were found. 
Personal experience, however, prevents my agreeing with Dr. 
MacCormac. 

Tama tolerably good swimmer, can swim in all the different 
fashions, but J] can neither float nor tread water, 

Shortly after Dr. MacCormac’s first letter appeared I went to 
swimming baths with a view of putting the matter to the test. 
J had carefully read Dr. MacCormac’s letter, and determined 
to give it a fair trial, I minutely observed all his directions, 
and invariably sank every time I tried his plan. 

Now it must be remembered that I am a swimmer, and so far 
as swimming goes, perfectly at home in the water. Moreover, 
I was not in the least flustered. When I sank J] made na 
attempt to rise again by swimming; ] remained in what Dr. 


MacCormac would call the orthodox positioa for treading water, ° 


only opening my eyes in order to see whether J was ascending 
or descending. As however I found that I continued to do the 
latter until J reached the bottom of the bath, and there seemed 
to be no probability that 1 should rise withont some further 
effort, I was at last compelled to make this effort. 

This was the course of affairs every time I made the attempt. 
Moreover, whenever I essayed to float on the surface, althangh 
I carefully assumed the correct position, threw my head well 
back, and took the deep inspiration, the result was the same. 

Arguing from these facts, it seems to me pretty clear that it is 
not everybody who can tread water or float. Why this is so, 
appears to me to lie in the fact that the human body is not 
always lighter, bulk for bulk, than water. Perhaps with plump 
children and others with plenty of adipose tissue about their 
frame this may be the case, but with spare people who consist 
mainly of muscle and bone, the specific gravity must be greater 
than that of water. The body ofa fish whea the animal is dead 
will sink until decomposition sets in and causes it to float, 

For these reasons I fear that Dr. MacCormac’s suggestion 
will not be found of so mucli practical use as he hopes, The 
apparent ease of the process described by Dr. MacCormac may 
in itself be the cause of rash proceedings by those who cannot 
swim, and may so lead to greater loss of life, the very evil which 
the suggestion is intended to diminish. 

W. HENRY KESTEVEN 

401, Holloway Road, N., June 7 


On the Continent the facilities are greater than in England, 
where factories and steam-boats spoil the pleasure of swimming, 
and everybody is well aware that a// can float upon fresh 
water without assistance from their hands and feet. tis what 
in the Paris swimming-schools is called ‘‘faire le mort.” 

Anybody—stout, lean, cripple, halt—is able to do so, and J 
taught, myself, a poor little hunchback how to perform this easy 
feat ; but his deformity placing hin ina state of unstable equi- 
librium, he was obliged to keep his arms stretched at an angle 
from 45° to 60°, 


Some minutes are sufficient in fresh water to make a proficient 
anda live ‘‘mort.” The way to do it is very simple, and Mr, 
MacCormac described it very exactly, with the omission of some 
particulars relating to the way of breathing, which had no direct 
reference to his chief and beneficial topic, ‘‘ treading water.” 

He who wishes to ‘‘faire le mort” must first draw a deep 
breath, and keep it, then put himself on his back, with his head 
thrown backwards, as recommended by Mr. MacCormac, and 
allow his limbs to droop slackly withont any stiffness, no matter 
in what position. 

The body will sink at first under water, but it will immediately 
rise nearly on a level with the surface, the only parts quite free 
from water being the chest and the nose and mouth, around 
which the water describes an oval, whilst the eyes are at times 
over, at times under, water, 

The ‘‘mort” can remain floating in this way as long as his 
breath allows, though it is better not to wait longer than two 
or three seconds, to avoid fatigue; then he must quickly emit it, 
draw another deep breath, and keep it again. 

The body ‘sinks as before, rises immediately, regaining its 
floating position, nose, mouth, and chest emerging again from 
water. 

This can be continued for hours together without the least 
motion of legs or arms, as your readers will be able to verify for 
themselves, either at the Pont Royal or Ligny swimming schools, 
on their visit to the Paris Exhibition of Electricity. 

Jersey, June 5 CHATEL 


P.S.—I ought to add that whilst floating on fresh water the 
body is not quite on a level with the surface, but from the chest, 
that is out of water, to the toes, which are about six or eight 
inches under water, figures an inclined plane, the slope of 
which yaries with everybody, and that any attempt to bring the 
toes on a level with the surface makes the body sink, On the 
contrary, the deeper the head is sunk backwards under water the 
more the body emerges. 


Auroric Light 


JUNE 6, faint lights, especially to the northward, between 10 
and 12; smart frost. 

June 7, at 10, masses of purplish light rising from the north- 
east and congregating about the zenith; pencils of greenish 
yellow and white rising to the uorth ; these continued up to 12, 
after which no observations were inade ; very smart frost, which 
bit the potato-stalks. 

June 7, from fo to 12, well-marked and at times brilliant 
columns, pencils, and masses of red rising all round the heavens 
at intervals, and congregating at the zenith ; a most severe white 
frost that burnt up all the potatoes on the vulley flats and on the 
uolands. At 5.30 on the 8th the frost was so thick that the 
ground had the appearance as if it had snowed during the night. 

Ovoca, Ireland, June 10 G, TT, KiNAHAN 


A Singular Cause of Shipwreck 


In NATuRE, vol, xxiv, p. 106, you mentioa a ‘singular case 
of shipwreck ” cansed by waves and spray freezing on a steamer 
and sinking it by its weight. Cases of this kind caused by frozen 
spray alone are known near the east coast of the Black Sea. 
North of 44°, where the mountains are not very high, an ex- 
ceedingly strong and sudden north-east wind is frequent, quite 
similar to the Dalmatian Bora, and called alike. It descends at 
a certain angle to the sea, raising a great quantity of spray. In 
winter this spray immediately freezes, and ships may sink by its 
weight, On Jannary 25, 1848, a war-ship, anchored in the 
middle of the Bay of Noerrossiisk, sank in this manner. As the 
weather was fine before, a great part of the crew were ashore, 
and the storm arrived with such suddenness that the ship sank 
from the weight of the frozen spray. On acconnt of the bora 
this coast is avoided by merchant-ships in winter, and visited 
only by a line of steamers subventioned by the Gayernment. 

St. Petersburg, June $ A. WOEIKOF 


OBSERVATIONS ON THE HABITS OF ANTS 


(Oe Thursday (June 2) Sir John Lubbock read a further 
paper on this subject at the meeting of the Linnean 
Society. He said that in one of his former papers 
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(Linnean Soc. Yourn. vol. xiv. p. 278) he had given a 
series of experiments made on ants with light of different 
colours, in order if possible to determine whether ants 
had the power of distinguishing colours. For this purpose 
he utilised the dread which ants, when in their nest, have 
of light. Not unnaturally, if a nest is uncovered, they 
think they are being attacked, and hasten to carry their 
young away to a darker, and, as they suppose, a sater place. 
He satisfied himself, by hundreds of experiments, that if he 
exposed to light the greater part of a nest, but left any part 
of it covered over, the young would certainly be conveyed 
to the dark portion. In this manner he satisfied himself 
that the different rays of the spectrum act on them in a 
different manner from that in which they affect us; for 
instance, that ants are specially sensitive to the violet 
rays. But he was anxious to go beyond this, and to 
attempt to determine how far their limits of vision agree 
with ours. We all know that if a ray of white light is 
passed through a prism, it is broken up into a beautiful 
band of colours—the spectrum. To our eyes it is bounded 
by red at the one end and violet at the other, the edge 
being sharply marked at the red end, but less abruptly at 
the violet. But a ray of light contains besides the rays 
visible to our eyes others which are called, though not 
with absolute correctness, heat rays and chemical rays. 
These, so far from being bounded by the limits of our 
vision, extend far beyond it, the heat rays at the red, the 
chemical rays at the violet end. He wished under these 
circumstances to determine if possible whether the limit of 
vision in the case of ants was the same as with us. This 
interesting problem he endeavoured to solveas follows :— 
If an ant’s nest be disturbed the ants soon carry their 
grubs and chrysalises underground again to a place of 
safety. Sir John, availing himself of this habit, placed 
some ants with larve and pupze between two plates of 
glass about one-eighth of an inch apart, a distance which 
leaves just room enough for the ants to move about freely. 
He found that if he covered over part of the glass with 
any opaque substance the young were always carried into 
the part thus darkened. He then tried placing over the 
nest different coloured glasses, and found that if he placed 
side by side a pale yellow glass and ore of deep violet 
the young were always carried under the former, showing 
that though the light yellow was much more transparent 
to our eyes, it was, on the contrary, much less so to the 
ants. So far he had gone in experiments already recorded ; 
but he now wished, as already mentioned, to go further, 
and test the effect upon them of the ultra-violet rays, 
which to us are invisible. For this purpose, among other 
experiments, he used sulphate of quinine and bisulphide of 
carbon, both of which transmit all the visible rays, and 
are therefore perfectly colourless and transparent to us, 
but which completely stop the ultra-violet rays. Over a 
part of one of his nests he placed flat-sided bottles con- 
taining the above-mentioned fluids, and over another part 
a piece of dark violet glass; in every case the larvae were 
carried under the transparent liqnids, and not under the 
violet glass. Again, he threw a spectrum into a similar 
nest, and found that if the ants had to choose between 
placing their young in the ultra-violet rays or in the red 
they preferred the latter. He infers therefore that the 
ants perceive the ultra-violet rays, which to our eyes are 
quite invisible. 

Now as every ray of homogeneous light which we can 
perceive at all appears to us as a distinct colour, it seems 
probable that these ultra-violet rays must make them- 
selves apparent to the ants as a distinct and separate 
colour (of which we can form no idea), but as unlike the 
rest as red is from yellow or green from violet. The 
question also arises whether white light to these insects 
would differ from our white light in containing this addi- 
tional colour. At any rate, as few of the colours in 
nature are pure colours, but almost all arise from the 
combination of rays of different wave-lengths, and as in 


such cases the visible resultant would be composed not 
only of the rays which we see, but of these and the ultra- 
violet, it would appear that the colours of objects and the 
general aspect of nature must present to them a very 
different appearance from what it does to us. 

Similar experiments which Sir John also made with 
some of the lower Crustacea point to the same conclu- 
sion, but the account of these he reserved for a future 
occasion. He then proceeded to describe some experi- 
ments made on the sense of direction possessed by ants, 
but it would not be easy to make these intelligible without 
figures. After detailing some further experiments on the 
power of recognising friends, he gave some facts which 
appear to show that ants by selection of food can pro- 
duce either a queen or a worker at will from a given egg. 
Lastly he stated that he had still some ants which he 
had commenced to observe in 1874, and which are still 
living and in perfect health; they now therefore must be 
more than seven years old, being therefore by far the 
oldest insects on record. 


THE WEATHER AND HEALTH OF LONDON? 


O the statistician London affords materials for the 
prosecution of many inquiries such as could not be 
obtained from the statistics of any other city either in 
ancient or modern times. Among the more important of 
these inquiries are those which relate to questions sug- 
gested by the enormous aggregation of human beings 
over a limited area which London presents on a scale 
absolutely unparalleled in the world’s history. It is one 
of these questions we bring before you this evening, viz., 
the influence of the climate on the health of the people ot 
London. 

The relation of weather to health is a question which 
has engaged the attention of Dr. Arthur Mitchell and 
myself for many years. In an early stage of the inquiry 
our attention was mainly directed to Scotland, and more 
particularly to the data supplied by its eight large towns ; 
but it was soon found that, owing to the sparseness and 
other conditions of the population, and to the fact that 
the division of time into months only, adopted by the 
Registrar-General for Scotland, they were not sufficiently 
minute to show the true relations of weather to the 
fluctuations of the death-rate through the year. In truth 
it was only after not a little unsuccessful labour, and what 
could at best be characterised as no more than partially 
successful work, that we resolved eight years ago to open 
the discussion of the whole subject by an exhaustive 
examination of the meteorological and vital statistics of 
Londonand Londonalone. More specifically our reasons 
forthe selection of London were that it afforded data from 
(1) an enormous population spread over an area so limited 
that it might be regarded as having one uniform climate 
during each of the seasons of the year; (2) full weekly 
reports of weather and the deaths from the different 
diseases; and (3) returns extending over a sufficiently 
long period. 

In the case of diseases such as diarrhcea and bronchitis, 
which seem to be directly and immediately under the 
influence of temperature, and such epidemics as scarlet 
fever and whooping cough, the rate of mortality from 
which is largely determined by season and weather, a 
comparatively small number of years is required to give 
a satisfactory approximation to their true weekly curve of 
mortality. But as regards the great majority of diseases, 
it quickly became apparent that a thirty years’ average 
was required in the construction of curves which could be 
accepted as true “constants” for the diseases to which 
they refer. The thirty years beginning with 1845 were 
therefore adopted. An examination of the curves shows 
that some of their striking features, particularly those 


1 Substance of a Lecture delivered at the Royal Institution, March 25. 
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showing the complications of special diseases and their 
connections with each other, which the weekly averages 
disclose, would entirely disappear if monthly averages 
only were employed. 

The curves of the more prominent and interesting of 
the diseases are shown on the accompanying woodcuts, 
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the straight black line in each figure being drawn to 
represent the mean weekly death-rate on an average of 
the fifty-two weeks of the year, and the figures on the 
margin the percentages above or below the average. 
With this general average the mean death-rate of each 
week is compared and the difference above or below cal- 
Oct. Dec. 
it | 


Nov. 
tii 


Aug. 
hal 


Sept. 
ea 


July. 
pull 


ie 


ey! 


Fic. 1.—Scarlet Fever. 
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Fic. 2.—Whooping Cough. 
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Fic. 3 —Small-pox. 


culated in percentages, which, when lis, are placed above 
the mean line of the figure, and when wins, below it. 
Thus as regards scarlatina (Fig. 1), the mean of the 
fifty-two weeks is 49°6; on the first week of January it is 
7 per cent. above the mean, from which time it continues 
to fall to the annual minimum, 35 per cent. below the 
mean in the middle of March, thence rises to the mean in 


the end of August; to the annual maximum, 60 per cent. 
above the mean, in the end of October, and thereafter 
steadily falls. The portion of the curve above the mean 
line thus shows the time of the year when, and the degree 
to which, the mortality. from scarlatina is above its 
average and the portion below the line when it is 
under it, 
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Fig. 2 shows similarly the distribution of the mortality 
from whooping-cough through the weeks of the year, and 
Fig. 3 the distribution of the mortality from small-pox. It 
is seen at once that the mortality curve from scarlatina is 
precisely the reverse of the curve of whooping-cough, the 
maximum death-rate period of the one corresponding to 


the minimum period of the other, and véce versd. It is 
also seen that the mortality curve for small-pox (Fig. 3) 
is quite distinct from the other two curves. — 

In order to ascertain the degree of steadiness of these 
curves, a curve was calculated and drawn for each of 
the seven epidemics of scarlatina and for each of the 
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Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. eight epidemics of whooping-cough 
PEUPUULPUCUOPULEPAePUeeePLil Peete cdarptadpierpiityy Guring the thirty years, with the in- 
E | | | | | -j struetive result that the curve for each 
ooh ; of the separate epidemics was sub- 
S | stantially identical with the general 
eurve for the whole thirty years’ period, 
each of the four prominent phases of 
each curve occurring all within a week 
of each other. As regards the small- 
200 pox eurve, if the deaths during the 
epidemie of 1870-72, by far the most 
z j fatal of all the epidemics during the 
thirty years, be deducted from the 
gencral result, we obtain a curve 
which is substantially the same 
100 eurve as that for the whole thirty 
years, but only less pronounced. From 
thesc results it follows, and the remark 
is of general application to all the 
curves, that the mortality curves for 
the different diseases arrived at in 
Mean \ ae a - 

ee ee ee ee —— this inquiry may be regarded as true 
\ constants of these discases for London. 
The climate of London, looked at 
as influencing the health of the people, 
may be divided into six types of 
hia weather according t» the season of 

the year. These are respectively— 


Fic. 5.—D.arrhees. Period 1.—Damp and cold, fourth 
week of October to third weck of 
+100 ipltti December. 


Period 2.—Cold, fourth week of 
December to third wee's of February. 
Period 2.—Dry and cold, fourth 
week of February to second week of 
April. 
Period 4.—Dry and warm, third 
week of April to thir] week of June. 
Period 5.—Heat, fourth week of 
June to first week of September. 
Fic. 6.—Thrush. Period 6.—Damp and warm, second 
4 week of September to third week of 
SU a 1 October. 
= The outstanding features of the 
death-rate in its relation to the varying 
y1ittell Ae 
Fic. 7.—Tabes Mesenterica. 
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types of weather through the year are 
shown by the top eurve of Fig. 4, 
which represents the total mortality 
for all ages. This curve shows two 
maxim in the course of the year: 
the one, by far the larger of the two, 
extending over six months from No- 
vember to April, and the other em- 
bracing the period from about the 
beginning of July to the autumnal 
equinox. 11 will be also observe that 
the comparatively short-continued but 
ue PUREE ttiedl a strongly-pronounced summer maxi- 
UE. neta mum is restricted to mere infants, 

whereas the larger winter maximum 
is a feature of the curves for all ages. 
Figs. 5 to 10 are representative 
curves of those diseases which go to 
<} form the summer maximum when 
iS heat” is the chief characteristic of 

50 Os ee che weather. The direct relation of 
Fig. 9.—Jaundice. the progress of mortality from diar- 
rhoea to temperature is strikingly seen 

ie +11) in the startling suddenness with which 
the enrve shoots up during the hottest 
months of the year, and the sudden- 
ness, equally startling, with which it 
tishid falls on the approach of colder weather. 
The eurves for dysentery, British 
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Fic. 10.—Atrophy und Debility. 


146 


NA TORE 


[| Fune 16, 1881 


cholera, and cholera are substantially the same as the 
curve for diarrhcea, all showing the same close obedience 
to temperature. It is a noteworthy circumstance that 
these four curves group themselves into pairs~diarrhoea 
and British cholera on the one side, and dysentery and 
Asiatic cholera on the other. The chief points of differ- 
ence are that dysentery and Asiatic cholera begin mark- 


edly to rise considerably later than the other two allied | 


diseases, attain their maximum a month later, and fall 
more rapidly than they rose, the annual phases being 
nearly a month later than those of diarrhoea and British 
cholera. 

The peculiarly malignant character of summer diarrhoea 
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among young children’ under five years of age may be 
shown by the weekly mortality from diarrhoea, rising from 
20 in the middle of June, to 342 in the first week of 
August, 1880, when the mean temperature of July and 
August was about the average. In July, 1876, when the 
temperature was 3°6 above the average, the weekly 
_mortality from diarrhcea among children rose to 502 on 
the last week of that month. On the other hand, during 
the cold summer of 1860, the diarrhcea mortality for all 
ages did not in any week exceed ninety. 

Of the British large towns the lowest mortality from 
summer diarrhoza is that of Aberdeen, which has the 
lowest summer temperature. The diarrhoea mortality of 


July. Aug. Sept. Oct. Noy. Dec. 


Yrs. 11.—Weekly Deaths from Diarrhoea calculated on the Annual Mortality per 1000 of the population. 


each town is found from year to year to rise proportionally 
with the increase of temperature, but the rate of increase 
differs greatly in different towns, thus pointing to other 
causes than mere weather, or the relative temperatures 
and humidities of these towns, as determining the mor- 
tality. Fig. 11 shows the weekly death-rate from diar- 
rhoea for six of the large British towns, viz., Leicester, 
curve 1; Liverpool, 2 
mouth, §; and Edinburgh, 6; from which it is seen 
that though the summer temperature of London is 
hotter than that of Liverpool and Leicester, its diarrhoea 
mortality is very much less. In this respect London 
contrasts very favourably with the great majority of 
British large towns, showing its sanitary conditions 


; London, 3; Bristol, 4; Ports- | 


generally are at least fairly satisfactory ; but inasmuch as 
it is somewhat in excess of a few of the towns whose 
summer temperature is scarcely lower, London offers 
problems in this field to the sanitary reformer for his 
solution, 

Figs. 6 to 10 give the curves for thrush, tabes mesen- 
| terica, enteritis, jaundice, and atrophy and debility, all ot 
which have their maximum fatality during the hottest 
period of the year, and all of which, it will be noted, are 
bowel complaints. Indeed with the apparent exception 
of one or two nervous diseases, all those diseases which 
indicate an increase in their death-rate during the summer 
months are bowel complaints, ALEXANDER BUCHAN 


(To be continued.) 


NOTES 


THE British Association having decided to hold its annual 
meeting this year at York, where, fifty years ago, its first meeting 
was held, it has been thought that advantage should be taken of 
this jubilee meeting to sbow, as far as possible, the progress 
which has been made during the past half century in the con- 
struction of instruments of scientific research, and, with this 
view, it has been decided to invite men of science, scientific 
societies, and manufacturers to exhibit, at the meeting, instru- 
ments of the latest patterns, and tools used in their construction , 
and if the science be fifty years old, the instruments used in 1831 ; 
otherwise specimens of the earliest patterns that can be found, 
The Exhibition will b2 for the week of the meeting only, viz. 
from August 31 to September 8 To ensure that specimens 
intrusted for exhibition shall be as advantageously placed as 
possible, a special sub-committee, called ‘‘The Museum Sub- 
Committee,” has been formed at York, who will be happy to 
afford every possible information. The sub-committee includes 
several gentlemen who have had considerable experience in the 
arrangement of exhibitions, and they will give their personal 
attention to the unpacking, arrangement, and care of objects 
intrusted to them, so that the risk of injury will be reduced to a 
minimum, The articles exhibited will be insured against fire, 
and provision will be made for police protection; beyond this 
the committee does not hold itself responsible. It is requested 
that exhibitors will put a value on their exhibits, in order that 


the necessary insurance may be made. The proposed Exhibition 
will also include apparatus and specimens illustrative of papers 
to be read at the Association meeting, which the authors may be 
willing to allow to be examined at leisure, as well as instruments 
constructed for the prosecution of special re-earches which have 
not yet become articles of ordinary commerce. It is very desir- 
able that such instruments and apparatus should be exhibited in 
action, if arrangements can be made for the purpose. 


THE thirtieth meeting of the American Association for the 
Advancement of Science will be held at Cincinnati, Ohio, com- 
mencing on Wednesday, August 17, and following days. As it 
is generally believed that the Cincinnati meeting will be the 
largest and most important scientific meeting ever held in the 
West, every effort will be made by the Local Committee to pre- 
pare, in advance of the meeting, a satisfactory general programme 
for the week. At the Boston meeting several changes in the 
constitution were proposed, which will come up for action at 
Cincinnati, the object of the changes being the reorganisation of 
the sections, and also to extend the scope of the Association, 
Should these changes be adopted, the Association will embrace 
eight sections of equal standing, each presided over by a vice- 
president, and having its own secretary and sectional committee, 
The following is the division proposed, and upen which fina} 
action will be taken at Cincinnati:—Sec, A. Physics; Sec, B, 
Astronomy and Pure Mathematics; Sec. C. Chemistry, including 
its applications to Agriculture and the Arts; Sec. D, Mechani- 
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cal Science ; Sec. E. Geology and Geography ; Sec. F. Biology; 
Sec. G, Anthropology; Sec. H. Economic Science and Sta- 
tistics. Also I]. A Permanent Subsection of Microscopy, which 
shall elect its own officers and be responsible directly to the 
Standing Committee. Several excursions will be arranged for 
by the Local Committee, and will be announced on their circu- 
lar, Special excursions will be arranged for the Anthropological 
Section to Fort Ancient, Madisonville, and other places of 
interest. The Permanent Secretary of the Association is Prof, 
F. W. Putnam, Salem, Mass. 


THE Paris Academy of Sciences elected, on June 13, M. 
Fonqné, Professor of Mineralogy to the Collége de France, a 
Member of the Section of Mineralogy, to fill the seat vacated by 
the death of M. Delesse. 


AT the first General Meeting of the Members and the Honorary 
Council of the Sanitary Assnrance Association on Friday last, 
Prof, Corfield (Chief Sanitary Officer) and Mr. Jndge (Surveyor) 
related to the meeting the progress of the Association, and re- 
ported on the work of sanitary inspection that had been done. 
The property which had been placed on the Assurance Register 
varied in value from houses rated at 60/. a year, in which the 
total fee to subscribers for report, supervision of work, and 
certificate, is two gnineas, to honses rated as highas 700/. a year, 
with proportionately increased fees, The Association undertakes 
the inspection of the smallest class of property, and no fee is 
charged to subscribers for a single honse rated at 2o/., while the 
fee is only half a gninea for houses rated at go/. In the discns- 
sion which followed, Sir Richard Temple, Capt. Douglas Galton, 
and Mr. Whichcord spoke strongly in snpport of the objects of 
the Association, and the Council were requested to take steps to 
make the Association 2. widely known as possible, and particu- 
larly to call the attention of the proprietors of large bnilding 
estates to the advantages which would accrne if the certificate of 
the Association was made essential to the granting of leases. 


THE prize programme of the Belgian Academy of Sciences 
for 1882 consists of the following subjects (briefly stated):— 
Distribution between acids and bases, in mixture of solntions of 
salts which, by their mutual reaction, do not prodnce insoluble 
substances ; exposé of present knowledge of torsion and improve- 
ment of it ; extension of knowledge of the relations between the 
physical and chemical properties of simple and compound bodies ; 
description of Belzian Tertiary strata of the Eocene series ; in- 
fluence of the nervous system on regulation of temperature in 
warm-blooded animals; relations of the polliuic tube to the 
ovum in one or more Phanerogams. Medals of the value of 
600 francs are offered in connection with each question, except 
the third, for which the medal is valued at tooo frances. The 
time-limit is Angust 1. For 1883 the following three question, 
are adopted :—1. Establish by new experiments the theory of 
reactions presented by snbstances in the nascent state. 2. Prove 
the trnth or falsity of Fermat’s proposition: To decompose a 
cube into two other cubes, a fourth power, and generally any 
power, into two powers of the same name, above the second 
power, is impossible. 3. New spectroscopic researches are 
required, showing especially whether or not the sun contains the 
essential constitnents of organie compounds. A gold medal of 
Soo francs value is offered for solution of any one of these. The 
time-limit is August 1, 1883. Memoirs must be written in 
French, Dutch, or Latin, and sent in with motto and sealed 
envelope to the secretary. 


WE learn that M. Planté, the inventor of the electrical accu- 
mulator, intends to organise a factory for the sale of his instru- 
ments. M. Planté considers himself obliged to take this step in 
order to show that the principles of his original apparatus are 
sufficient to work them with advantage. 


It appears that the 


Faure accumulators with oxide of lead cannot be loaded except 
by a battery, and that the original lead can be worked by a 
magneto-electric machine, by taking some precautions which will 
be described shortly, M. Plante is constructing for M. Tissandier 
an accumulator on his original system, which will be used to 
direct a small elongated balloon. It is Intended to exhibit it 
in the nave of the Palais de I’Industrie in August next. 


Our Paris Correspondent writes: On June 10 an interesting 
experiment took place in Paris. A little after midnight a tram- 
car belonging to the Omnibus Company conveyed forty persons 
from the Place du Trone ,to the Boulevard Richard Lenoir and 
back at ’a velocity of six miles an hour. The motive power 
was supplied by 160 Faure accumulators, weighing 18 Ibs. each, 
An interesting feat was accomplished, but not quite such as was 
anticipated. The work could have been done by two horses. 
The experiment lasted about one hour, and the power of the 
motor, although not exhausted, was much diminished. 


M. Jose Custonto, Marinha Grande, Leiria, Portugal, writes 
to say that the centenary of the death of the great Portuguese 
Minister, the Marquis of Pombal, is to be celebrated on May 8 
of next year. In connection therewith it is desired to obtain 
information‘about Williams Stephens, who founded the first royal 
manufactory of glass in Portugal, under the patronage of 
Pombal, Any information whatever concerning Stephens will 
be welcomed. 


WE would draw the attention of our readers to the announce- 
ment of the first general meeting of the Society of Chemical 
Industry on the 2Sth and 29th inst., at the Institution of Civil 
Engineers, with Prof. Roscoe in the chair. 


THE Portfolio of Drawings of Living Animals and Plants 
issued by Mr. Thomas Bolton for June, 1881, is a very creditable 
production, and we are glad to call our readers’ attention to the 
opportnnity there is afforded to them hy the labours of Mr, 
Bolton, of investigating fresh and living specimens of very many 
interesting forms of animal and vegetable life—for the most part 
of quite microscopical size—and at the same time of having, by the 
drawings which accompany these forms, an excellent sketch of 
what they are to expect to find, and a short bnt authentic history 
of what is known about them. 


M. MascarT, the director of the French Meteorological 
Service, is devising a new registering magnetometer, which is 
intended to have all the indications recorded on one roll of 
paper. 

AN earthquake shock was felt in Switzerland on Thursday 
morning last. The shock ocenrred at 12.35 a.m. The direc- 
tion was south-west to north-east at Geneva, and north-east to 
to sonth-west at Lausanne, Martigny, and Bex. Prof. Morel 
of Morges descrihes it as having been for one region very 
intense ; it was felt from Martigny and Bex, in the Valais, to the 
valley of Jonx, in Vaud ; at Geneva, Chamounix, and all round 
Lake Leman. Its centre was probably in the valley of the 
Upper hone, where seven or eight oscillations were distinctly 
perceived, accompanied in many places by subterranean thunder, 
bells were rung, walls cracked, slates dislodged, and chimneys 
overturned. It was also felt at Osmondo, notwithstanding the 
great height of the village above sea-level. A second shock 
was felt some hours later in the same locality, 


INTELLIGENCE received at Constantinople on June 9 from Van 
states that an earthquake has devastated thirty-four villages in 
that district. Another shock of earthquake occurred at Chios 
at half-past nine on Saturday morning, causing the fall of 
a Turkish minaret and of several ruined houses in the town, 
Oscillations of the ground are constantly noticed in Croatia, 
Thus on May 19 at 2 a.m, a violent shock, lasting three seconds, 
and accompanied by subterranean noise, was observed at Glina, 


148 


The shock was felt at Agram also, and at several other Croatian 
towns. On May 23, at $.21 p.m., an earthquake was observed 
at Metkovich (Dalmatia). It lasted eight seconds, its motion 
was wave-like, and in a south-westerly direction ; at 9.45 p.m. a 
second one followed, At Janina no less than seven different 
shocks were noticed on the same day; they varied considerably 
in strength, the first one occurred at 10,15 a.m., the last one at 
10.57 p.m. All were accompanied hy subterranean noise. At 
Stagno two violent shocks occurred at 8.23 and 9.3 p.m., and at 
Slano a moderate one at 8.35 p.m. On May 22 at 6.15 p.m. an 
oscillation of the ground was observed at Zwickau (Saxony) ; 
the direction was from north-east to south-west. On May 21 a 
moderate shock was noted about 11 p.m, at Copenbagen and in 
the vicinity. It la:ted six seconds. 

Mr. W. SoweErsy, writing from the Botanical Gardens to 
the Zimes, states that the fresh-water jelly-fish described in 
NATURE a year ago by Profesors Allman and Ray Lankester, 
has reappeared in the Victoria Regia tank in the Gardens. It 
is a curious fact that the date of its frst discovery (June 9, 1880) 
should he so near the day of its reappearance—viz, June 12; 
as during the winter the tank is cleaned out and remains for 
some months empty. 

THE numbers of the present year’s issue of our northern 
namesake, Maturen, under the recent editorship of the eminent 
Norwegian geologist, Hans F, Rensch, continue to provide wel| 
written popular expositions of scientific questions, Dr. Leonhard 
Stejneger returning to a subject which he had treated of in early 
numbers, considers the causes which influence the migration of 
hirds, which he is disposed to seek principally in the necessity 
originally imposed on earlier generations to seek food by change 
of locality, when the cold in one region, and the heat in another, 
destroyed the smaller animals, or the plauts, from which these 
birds, songht their nourishment, while the sense once developed 
became in process of time an hereditary instinct. The editor 
describes the working of the tele; hone system in Christiania, 
where, since June, 1880, a central station, in which the work is 
done by women, has been established in connection with Dr, Bell’s 
Company in New Vork, and under the direction of llerr lTugo 
Ullitz. The apparatus ured is the so-called Blake's microphone. 
Herr Geelmuyden draws attention to the expediency of adopt- 
ing one mean time, viz., that of Christiania, for all Norway. 
The difficulty of establishing one normal time for the whole 
country is es; ecially great in Norway, where, for instance, some 
districts—as Vardé and Vadsé—lic further east than Constan- 
tinople, while the west coast has nearly the same W. long. as 
Marseilles, As one of the curious results that would follow the 
adoption of the time of Christiania as the normal standard he 
mentions that the midnight sun at the North Cape would have 
to be looked for at 11 P.M. A colossal pine which was lately 
uprooted by an inundation at Pyhajoki in Oulais, Finland, was 
found to have 1029 annual rings, The Norwegian Arctic 
Expedition has yielded a new fish bearing affinity with the 
Ophidiidze, but presenting sufficient differences to justify its 
recognition as a hitherto unknown northern form, for which 
Dr. R, Collett has sugzes'ed the name Rhodichthys regina. The 
entire yield of fish in the trawl-nets at great depths (from 1300 
to 1400 fathoms) was 234 individuals, belonging to thirty-two 
different genera, of which seven had been previously unknown to 
science, 

THE deaths are announced of Dr, Jakob Bernays, Principal 
Librarian at the Bonn University, and of Dr. Richard Ladi-laus 
Heschl, Professor of Pathological Anatomy at the University of 
Vienna (the successor of Rokitanski), Both were fifty-seven 
years of age, and both died on May 26. 

THE Ilighbury Microscopical and Scientific Society gave a 
conversazione at Harecourt Hall, Canonbury, on Tl ursday, the 
oth inst., which was numerously attended. 
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THERE is a regular mania in Paris at present for publishing 
periodicals connected with electricity. A new electrical weekly 
paper called the Ze/efhone has issued its first number; it is the 
fifth in existence. We are told moreover that the first number 
of another, the Evectrophone, will be issued in a very few days. 


Mr. HENRY WALKER has issued a useful little ‘‘ Guide to the 
Popular Natural History Socicties of London.” In London and 
suburbs there are twenty such associations. 


THE conversazione to commemorate the fiftieth anniversary of 
the Ilarveian Society of London will be held on Wednesday, 
June 29, at the South Kensington Museum. 


EXPERIMENTS have been made during the past few days in 
lighting the House of Commons by means of the electric light, 


SEVEN solar lamps were lighted by electricity about a week 
ago in Paris by a Siemens machine, situated in the mazrie of 
rue Drouat. These lamps, which are perfectly regular, and 
placed in the most crowded part of the Paris Boulevards, near 
Passage Jauffroy, have created a sensation, 


THE concerts of the Palais Royal will be resumed in a few 
days. The gardens will be lighted by no less than eighteen 
Jablockhoff lamps. It is intended to place a miniature electric 
boat on the basin manned by a little girl. 


THE annual Congress in connection with the French Society 
of Archzeology will be opened on June 28 at Varnes (Morbihan), 
A long and interesting programme has been prepared for the 
meeting. 


THE additions to the Zoological Society’s Gardens during the 
past week include a2 Chacma Baboon (Cynocephalus porcaritus) 
from Sonth Africa, presented by Miss Agnes Robertson; a 
Rhesus Monkey (A/acacus erythraus) from India, presented by 
Mr. Haniilton Kerr; a Malbrouck Monkey (Cercopithecus cyito= 
surus) from West Africa, presented by Mr. H. Aylesbury, steam 
yacht {74202 ; a Common Ocelot (Fe/is pardalis) from America, 
presented by Mr. IT. Leckie; two Common Peafowls (Lavo 
cristatus) from India, presented by Mr. George Stevenson ; a 
Lesser Sulphur-cres'ed Cockatoo (Cacatua sulphurea) from the 
Moluccas, presented by Miss Rose Hubbard ; three Waxwings 
(dlimpelis garrulus), European, purchased; a Cape Buffalo 
(Bubalus caffer), a Japanese Deer (Cervus sika), born in the 
Gardens; nine Summer Dnceks (./2% sfonsa), a Jameson’s Gull 
(Larus jamesoni), bred in the Gardens. 


GEOGRAPHICAL NOTES 


AT its last meeting the Russian Geographical Society an- 
nounced the nomination of M. Yurgens as Director of the Polar 
Meteorological Station on the Lena, and of M. Eichner and Dr, 
Bunge as his assistants. The Society also voted sums of money 
for sending M. Kouznetsoff for the anthropological exploration 
of Tartarian tribes and for M. Malakhoff, who goes to the 
provinces of Vyatra and Oufa for the exploration of caverns and 
of remains of former settlements. 


We find inthe JZzvesta of the Russian Geographical Society 
the following information as to the geodetical work which was 
done hy the Russian officers on the Balkan peninsula during the 
lat war, The whole of Bulgaria and Eastern Roumelia was 
covered with a net of trigonometrical triangles, as well as the 
portion of Turkey hetween Adrianople, Dede-agatch, and 
Rodosto, and from Yambol, thronyh Adrianople, to Con- 
stantinople and Bourgas, The net goes also into Servia and 
along the Danube, the total number of geodetically-determined 
spots being 1289; for all these spots there were al-o made 
determinations of heights, The highest determined summits on 
the Balkan mountains are Youmroutchkal (7791 feet), and 
Vajan (6217 feet); and in the Rhodope Mountains: Karlyk 
(9846 feet), Karlyk-moolah and Sutka (both 7189 feet high), 
The longitudes of eleven principal towns (Rouschouk, Sistova, 
Tirnova, &c.) were determined with great accuracy, and those of 
fifty-seven others either by telegraph or by chronometers, and 
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they were chosen in :uch a manner as to determine the influence | of the troublesome Basundi, and will materially hasten the pro- 


of the Balkan chain on the deviation of the pendulum, As to 
the topographical work, no less than 133,750 square versts were 
mapped during the war, of which 110,500 square versts were 
mapped on the scale cf yz$ya, and the heights of more than 
110,000 spots were determined, so that there are all necessary data 
for making an embossment-map of the whole of the mapped 
parts of Rcumelia and Bulgaria. 


Dr. Rak sends us the following extract from a letter to bim 
from Capt. Howgate, dated May 23, 1881 —‘‘ Onr Arctic work 
here is progressing finely, so far as ou fitting is concerned. The 
Feannette search vessel is ta get off early in June, if she fills up 
her complement of men, For cur Lady Franklin Bay work the 
steam sealer Proteus of St. John’s, Newfoundland, has been 
secured. She isa vessel of 68§ tons burden, and contracts to 
deliver, with the colony and suj:plies, one hundred tons of coals 
at Lady Franklin Bay, which will guard against failure in the 
item of fuel, should the coal-seam net turn out so well as 
expected. The c:m;lement of men has been made up, and the 
shipmeut of stores to St. John’s actually commenced, so there is 
every reason to expect that the expediti: n will sail from that port 
on July 4, as originally intended. The Point Barrow party is 
nearly filled up, and will be finished this week, I believe.” 


A sHorT time back it was stated that Mr. James Stevenson of 
Glasgow had offered to contribute 4000/, on certain conditions 


for the construction of a road between Lakes Nyassa and Tan- | 


ganyika. The Foreign Missicn. Committee of the Free Church 
of Scotland have resolved to do their part by establishing a 
station among the Chungus at Maliwanda, a place about fifty 
miles on the proposed line of road from Lake Nya:sa. The 
London Missionary Society have agreed to open a station at 
Zombhé, tweuty miles to the south-east of Lake Tanganyika. In 
order to fonnd the Livingstonia Mission’s new stations and super- 
intend the construction of the road, Mr. James Stewart, C.E., 
left England on May 13 with three artisans, and another is to 
follow. Inthe autumn also it is probable that another medical 
missionary will go ont to Lake Nyassa. 


By the aid of a correspondent at the Gaboon who wrote on 
March 30 a contemporary has received the startling intelligence 
that M. de Brazza ‘‘got to Stanley’s Pool from the Ogowé and 
came down the Congo.” Some people however may be aware 
that this information was made public at the meeting of the French 
Geographical Society on January 21, when M, Duveyrier tried to 
make quite clear what is evidently not yet knownat the Gaboon, viz. 
that after he had founded the Ozowé and Stanley Pool stations and 
descended the Congo, the mission confided to M. de Brazza by the 
French branch of the Internationa] African As. ociation ceased, 
and the two stations, it is well known, are to he taken charge of by 
M. Mizon and another Frenchman, M. de Brazza is now engaged 
on an expedition for which the French Chambers have made a 
liberal grant, and in which he will be accompanied by his former 
colleague, Dr. Ballay. These two are to descend the Alima to 
the Congo in a steam launch, and then to make a thorough 
examination of the valley of the great river, part of their object 
being to divert trade to some extent to the Ogowé. The writer 
of the letter from the Gaboon believes that ‘‘ Stanley will findde 
Brazza established there [? Stanley Pool] when he gets up.” This 
of course is a matter of chance, as M. de Brazza has now a sort 
of roving commission on the Congo, but, no donbt, Mr. Stanley 
will find some one at the Ntamo station (now called Brazzaville), 
as Messrs. Crudgington and Bentley in February found a French 
sergeant and two soldiers there, and by this time pos ibly M. 
Mizon or some one else will have arrived to take charge. 


IN consequence of the success of the preliminary journey 
which Mr, Crudgington and his companion have just made 
along the north bank of the Congo to Stanley Pool, the Baptist 
Missionary Expedition will now definitely adopt this route into 
the interior, As the re:ult of a long conversation with Mr. 
Stanley on the subject, the party consider that it will be best to 
take advantage of his road as far as Isangila, and then to place 
a steel boat on the river above the falls there. Afterwards 
there will he no insuperable difficulty in the navigation of the 
river, except perhaps in two or three places where the boat will 
be taken to pieces and carried past the cataracts. A boat is 
now being built for the expedition in London from the plans 
and drawings of Mr. Stanley, who has willingly afforded the 
party the benefit of his advice and assistance. The adoption of 
this plan will obviate the necessity for | a:sing through the country 


gress of the expedition. 


HERR ERNST von ILESSE WARTEGG, the well-known tra- 
veller, has just returned to Europe from Africa, where he went 
up the Nile, and then crossed the desert between that river and 
the Red Sea, makinz important excavations and discoveries of 
ancient Egyptian remains, among which were a very interesiing 
sarcopha.us, pottery, statuary, &c. Ile recently gave a lecture 
before the Geographical Society of Al-ace-Loraine at Metz, 
exhibiting several hundred photographs and ethnographical 
objects. Some time ago Herr von ITesse Wartegg was elected 
Honorary Member of the Royal Belgian Geographical Society 
and Corresponding Member of the Geographical Society ot 
Metz. His travelling companion, Dr. Theodor Hoerner, has 
gone from Suakin to Kassalla, and from there through the 
Kunama country to Massawah. 


IN the Colonies and Zndia we find some particulars respecting 
a projected expedition from New Zealand to New Guinea for the 
purpose of exploration and eventual colonisation. The pro- 
moters two years ago made a preliminary voyage there in the 
Courter, which for various reasons was net particularly fortu- 
nate, but from their pa:t experience they now feel certain of 
success. The Courier then visited Astrolabe Gulf, cn the north- 
east coast, and the natives were found very tractable and dis- 
posed to trade. Scented woods were met with in abundance, 
and tobacco and sugar were seen under cultivation, Mr. R. 
Mills, who was with this expedition, has bronght away with 
him numerous views taken on the «pct, which give a good idea 
of the natives and the aspect of the country. 


Letters have been received at Vienna from the African 
traveller, John Freiherr von Muiller. Ife intends to penetrate 
into the district south of Fazoglu and Fadazi, which hitherto 
have never heen visited by any European, The geographical 
problems to be s:lved in these parts are the discovery of the 
bifurcation of the Sobat River (a tributary on the right bank of 
the White Nile), which was suspected by Karl Ritter, and also 
the discovery of the problematical] Zamlurn and Baringo lakes, 
The genera! circumstances in these districts do not justify the 
hope of success being oversanguine; yet Freiherr von Miiller 
hopes safely to reach the Indian Ocean at Mombassa or Bagamoyo 
on his return journey. 


ON Monday last week Dr. Ave-Lallemant delivered a lecture 
to the members of the German Atheneum, Mortimer Street, on 
the Orinocco River. The lecturer spoke mainly from personal 
observation, aud the lecture was a highly interesting one. 


A GENERAL Congress of German geographers, presided over 
by Dr. Nachtigal, met in Berlin last week. The second volume 
of Dr, Nachtigal’s work on the Sahara and Sudan is expected 
shortly. 


Lizut. Bove has just returned from the Argentine Republic, 
where he has been making arrangements for the projected expe- 
dition to the Antarctic regions. The Geographical Institute of 
the Argentine Republic has unanimously voted 2000 scudi for the 
enterprise. As soon as the Italian Government has arranged 
the diplomatic affairs of the expedition with the Argentine 
Republic, Lieut. Bove will re‘urn to Buenos Ayres. 


Hert Vi. of Petermann’s Mittheilungen commences with an 
interesting article on the Greatest Quantity of Rainfall in 
One Day, by Dr, H. Ziemer. Letters from Dr. Junker give 
interesting details concerning his sejourn in the Niam-Niam 
country, and an article, with map, on East Griqua Land and 
Pondo Land brings together recent information on these regions. 
Another article gives the leading results of some recent journeys 
in Arabia. 


No. 4 of the A/itthetlungen of the Vienna Geographical Society 
contains an account, by Dr, Emin Bey, of his journeys in the 
Upper Nile Region; and Joh. Ritter Stef. v. Vilnovo has a long 
paper on the side-courses of rivers. In No. 5 Pr. Holub has a 
useful paper on the industrial aspect of Au trian exploration 5 
Dr, Jettel writes on the scientific exploration of Bosnia and 
Herzegovina ; and Lieut. Kreitner on tbe Ainos. 


THE murder is reported of an Italian exploring party in the 
Danakil country. According to the latest advices from Aden, 
the party was composed of the traveller Giulietti, and an escort 
furnished by the commander of the vessel stationed at Assab. 
The party, whose object is stated to have heen scientific and 
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commercial, left Beilnl Jast April to explore the source of the 
Gualima, Four days distance from that town they were attacked 
and slain by the natives. Signor Giulietti was well known for 
the difficult journey he accomplished from Zeila Wazar. Ile 
was asked by the Geographical Society to explore the interior 
of the west coast of the Red Sea, At first a journey to Lake 
Anussa was contemplated, but obstacles arising, the plan was 
changed for an expedition into the Assah Gallas country. 


AT the meeting of the Geographical Society on Monday last 
Capt. W. J. Gill, R.E., read some extracts from a long account 
of his explorations in Western Szechnen, which has lately been 
sent home by Mr. E. Colborne Baher, now Chinese Secretary of 
H.M. Legation at Peking. The extracts chosen dealt chiefly 
with the amnsing side of Mr. Baher’s journey, but the paper, 
nevertheless, contains abundance of solid information respecting 
the extreme west of China, and, as Lord Aherdare stated in his 
anniversary address, is considered by competent jndges to be a 
noteworthy contribution to our knowledge of Asiatic geography. 
The most valuahle part of the extracts read is prohably that 
respecting the almost unknown Lolo country, in the neighbour- 
hood of Ning-yiian-fa, Mr. Baber sent home copies of some 
pages of a Lolo manuscript, no specimen of which, we helieve, 
has ever heen seen in Europe before. These have been sub- 
mitted to the well-known scholar, M. Terrien de la Couperie, 
who gave the meeting a brief account of the results of his exa- 
mination of them. Mr. Baber’s paper will be published hy the 
Society, together with the valuable cartographical matter which 
accompanied it. 


M. AND MADAME UJFALVyY were to leave Simla for Kashmir, 
wid Kangra, on June 6. From Kashmir they hope to penetrate 
into Thibet and Central Asia. 


THE death is annonnced of Mr. Andrew Wilson, author of a 
well-known hook of travel in the Himalayas, ‘‘ The Ahode of 
Snow.” 


SOLAR PHYSICS—-CONNEXION BETIVEEN 
SOLAR AND TERRESTRIAL PHENOMENA} 
Il. 


[N my last Lecture I alluded to the complicated periodicity 

which sun-spots exhibit. It is right here to quote the 
remark of Prof. Stokes, that until we have applied to solir 
phenomena a sufficiently rigid analysis we are not certain that 
this apparent periodicity will bear all the marks of a true 
periodicity. It cannot however he denied that solar phe- 
nomena are roughly periodical, and this apparent periodicity 
has influenced observers in their attempts to search for a 
cause, There have been two schools of speculators in this 
interesting region, ‘consisting of those who imagine a cause 
within the sun, and of those who imagine one without. The 
former may be right, but apparently they cannot advance our 
knowledge much, We know very little of the interior of the 
sun, and no one has yet ventured on any hypothesis regarding 
the modus oferand? by which thesestrangely complicated and 
roughly periodical surface phenomena may be supposed to he 
produced hy the internal action of the sun itself. 

Those wh» maintain the hypothesis of an internal canse are 
apparently driven to it hy the @ frioré unlikelihood of any cause 
operating from withont. No doubt we have around the sun 
bodies, the motions of which are strictly periodical, such as 
planets, comets, and meteors, but they are relatively so small and 
so distant, that it seems difficult to regard them as capable of 
prodncing such vast phenomena as sun-spots. 

There is however this difference between the two hypotheses 
—those who assert internal action cannot convert their views 
into a working hypothesis. On the other hand, those who look 
to external sources can take the most prominent planets, for 
instance, and endeavour to ascertain whether as a matter of fact 
the hehaviour of the sun with regard to spots is apparently 
influenced by the relative positions of these. Attempts of this 
nature have been made by Wolf, Fritz, Loomis, Messrs. De La 
Rue, Stewart, and Loewy, and others. 
been of two kinds. In the first place observers have tricd 
whether there appear to be solar periods exactly coinciding with 
certain well-known planetary periods. By this means the 
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following results have heen obtained by the Kew observers 
(Messrs. De La Rue, Stewart, and Loewy) :— . 

(1) An apparent maximum and minimum of spot energy 
approximately corresponding in time to the perihelion and 
aphelion of Mercury. 

(2) An apparent maximum and minimum of spot energy 
approximately corresponding in time tv the conjunction and 
opposition of Mercury and Jupiter. 

(3) An apparent maximum and minimum of spot energy 
approximately corresponding in time to the conjunction and 
opposition of Venus and Jupiter. 

(4) An apparent maximum and minimum of spot energy 
approximately corresponding in time to the conjunction and 
opposition of Venus and Mercury. 

Mr. De La Rue and his colleagues make the following remarks 
upon these results :— 

‘« There appears to be a certain amount of likeness between 
the march of the numbers in the four periods which we have 
investigated, hut we desire to record this rather as a result 
brought out by a certain specified method of treating the 
material at our disposal, than as a fact from which we are at 
present prepared to draw conclusions. As the investigation of 
these and similar phenomena proceeds it may he hoped 
that mnch light will be thrown upon the causes of sun-spot 
periodicity.” 

I may here mention that within the last month J have, in 
conjunction with Mr. Dodgson, applied a method of detecting 
unknown inequalities with the view of seeing whether there are 
any indications of an unknown inequality in snn-spots having a 
period near that of Mercury, and I find there are indications of 
such an inequality having a period which does not differ from 
that of Merenry by more than abont three-hundredths of a day. 
Besides the four periods ahove mentioned the Kew observers 
have, they think, detected evidence of a periodicity in the 
behaviour of spots with regard to increase or diminution de- 
pending apparently on the positions of the two nearer planets, 
Mercury and Venus, The law appears to be, that as a portion 
of the snn’s surface is carried by rotation nearer to one of these 
two influential planets, there is a tendency for spots to become 
less and disappear, while on the other hand when it is carried 
away from the neighbonrhood of one of these planets there is a 
tendency for spots to break out and increase. 

The Kew observers regard this latter species of evidence as 
being well worthy of a more exhaustive discussion when the 
sun-spot records are more complete, 1 have already mentioned 
that the chief difficulty in attributing solar onthreaks to con- 
fignrations of the planets is the comparative smallness and great 
distance of these bodies, so that when we reflect on the enormous 
amount of energy displayed in a sun-spot we cannot but have 
great difficulty in supposing that such vast phenomena can be 
caused by a planet like Venus, for instance,'that is never as near 
to the snn as she is to the earth, Bunt this difficnlty depends 
very much on what we mean hy the word ‘‘cause.” If we 
mean that the planets cause sun-spots in the way in which the 
blow of a cannon-ball or the explosion of a shell causes a rent 
in a fortification, the hypothesis is certainly absurd. But if we 
only mean that the planets act the part of the man who pulls 
the trigger of the gun, the hypothesis may be unproved, but it is 
no longer absurd. For we have reason to helieve that there 
may he great delicacy of construction in the sun’s atmosphere, 
in virtue of which a small canse of this kind may produce a 
very great effect. 

We may therefore believe it possihle that planets may act 
in this way on the sun—the energy displayed in a spot heing 
however not derived from the planets, but from the ‘sun itself, 
just as the energy of a cannon-ball is not derived from the man 
who pails the trigger, hnt from the explosion in the gun, ; 

All this is chiefly historical, and it leads to a very interesting 
query. If there is such an action of a planet on the sun, must 
not this have a reaction? If the earth influences the sun, must 
not the sun simultaneously influence the earth? Perhaps so ; 
nevertheless it is not an influence of this kind which I shall 
now bring before yon. The snn is periodically stirred up—no 


| matter how—and being stirred up there is an increase in the 
These atiempts have 


light and heat which are radiated to the earth, his affects the 
meteorology of the earth, and also its magnetism, after a method 
which, if we do not fully understand it now, we may ultimately 
expect to comprehend. It is this kind of influence, and not 
an occult action, of which I shall now bring the evidence 
hefore you 
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And first of all let me speak of the sun’s influence on the 
magnetism of the earth. 

Suppose that the chief observa ories of the world have each a 
vault, and that in this vault a magnetic needle is delicately 
suspended. We may imagine the sun to be shut out altogether, 
the only light being that of a lamp which enables us to record, 
either photographically or otherwise, on a magnified scale any 
small oscillations of the needle. The vault may be supposed to 
be sufficiently deep down to be practically uninfluenced by the 
heat of the sun, so that it will exhibit no difference in tempera- 
ture between noon and midnight. Finally there must be no 
iron or steel about the place, or anything which might affect the 
needle. Now under these circumstances you would naturally 
imagine that the needle wonld be perfectly stationary, always 
pointing in the same direction, Such, however, is not the case— 
it does not move very greatly, but nevertheless it does move, and 
its position depends on the hour of the day, or, in other words, 
upon the sun. The sun cannot heat the chamber in the least, 
nevertheless it can influence the magnet, and we might even tell 
in a rongh way the hour of the day by noting the position of 
the needle. In this country the needle attains one extreme in 
its daily progress about five or six in the morning, and the other 
abont one or two in the afternoon, and the difference in position 
of these two extremes is called the diurnal range of magnetic 
declination. Here then we have a magnetical phenomenon which 
depends upon the sun, aud which does not take place simnl- 
taneously at the various observatories of the earth, masmuch as 
the sun travels from east to west, so that when it is six in the 
morning at one place it may be midnight at another. 

Inthe next place, we have abrupt magnetical changes analogous 
to the well-known abrupt meteorological changes, and bearing the 
appropriate name of magnetic storms. 

A magnetic storm is not a mere local outbreak, but is felt 
siroultaneously at all the various points of the earth’s surface, 
The various needles in the various vaults of which we have now 
been speaking will all be affected at the same moment of time, 
and will be found to be oscillating backwards and forwards in a 
disturbed state. It thus appears that diurnal ranges and 
magnetic storms are two distinct phenomena. 

To begin with diurnal declination ranges. These have, as their 
very name implies, a connexion with the hour of the day, and 
hence with the position of the sun. Again, in middle latitudes 
declination ranges are greatest in summer when the sun is most 
powerful, and least in winter. Lamont was the first to observe 
the signs of a long period inequality in the yearly means of the 
Munich diurnal declination ranges, and in 1852 Sir Edward 
Sabine succeeded in showing that this inequality followed that 
of sun-spots previously discovered by Schwabe, maximum ranges 
corresponding to years of maximum sun-spots, and minimnra 
ranges to} years of minimum sun-spots. In the same year 
Dr, Wolf and M. Gautier independently remarked the same 
coincidence, 

But there is more thana mere general correspondence between 
these two phenomena, for it is believed that all inequalities of 
sun-spots, whether of long or short period, are accompanied 
by corresponding changes of declination range, a large range 
invariably accompanying a large number of spots. Perhaps I 
ought to say a large range following a large outbreak of spots, 
for the solar phenomenon leads the way and the magnetic change 
follows after it at a greater or less interval of time. I may add, 
likewise, that we have some evidence which leads us to suspect 
that particular states of declination range, like particular states 
of weather, have a motion from west to east, the magnetical 
weather moving faster than the meteorological, From a pre- 
liminary investigation which I have made, I even think there 
may ultimately be a possibility of forecasting meteorclogical 
weather by means of magnetic weather five or six days before. 
It will be noticed, that as far as declination range is concerned, 
we have no evidence of a direct magnetic action of the sun upon 
the earth, but we have, on the other hand, evidence that the 
magnetic effect, like the meteorological, lags behind the cause in 
such a way that we are inclined to attribute the magnetic as 
well as the meteorological phenomena to the heating effect of the 
sun’s rays. 

Let us next take magnetic storms. These, as we have seen, 
affect the various stations simultaneously, so that the magnetism 
of the earth appears to change as a whole, and in this respect 
they are very different from the ordinary diurnal oscillations of 
the needle, Nevertheless, equally with declination range:, mag- 
netic storms appear to depend on the state of the sun. In 1852 
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Sir Edward Sabine showed that in those years when there are 
most sun-spots there are most magnetic storms, while, on the 
other hand, years of minimum snn-spots correspond to a 
minimum number of snch storms. The late John Allan Broun, 
an eminent magnetician, has given reasons for believing that the 
greater magnetic disturbances are apparently due to actions 
proceeding from particular meridians of the sun; this when 
verified will be a fact of the greatest importance. 

Again, Prof. Loomis of America, from a discussion of 
135 cases of magnetic disturbance, concludes that great dis- 
tnrbances of the earth’s magnetism are accompanied by unusual 
disturbances of the sun’s surface on the very day of the magnetic 
storm. It might at first sight be thought from this last observa- 
tion that a magnctic storm is due to some direct magnetic 
influence propagated from the sun to the earth, and accom- 
panying a rapid development of spots, the influence being thus 
very different from that which may be supposed to cause varia- 
tions in the magnetic range. But I do not see that this result 
follows from Prof. Loomis’ observations. There is, I think, 
evidence that the earth before a magnetic storm is in a critical 
magnetic state—out of relation to its surroundings—and hence 
asndden solar outbnrst may be the immediate occasion of its 
starting off. But 1 fail to see any evidence that the intlnence 
received from the sun on such occasions is different in kind to 
that which affects magne'ic ranges. For we know that magnetic 
storms occur most frequently about the equinoxes, or at those 
times when the sun is crossing the equator, Now were a 
magnetic storm produced-by a magnetic influence immediately 
proceeding from the sun, it would be difficult to understand why 
there should be any marked reference in magnetic storms to 
ceriain months of the year. ; 

When the magnetism of the earth is in a disturbed state this 
may of course be rendered visible by means of the occillations 
of a delicately suspended magnetic needle. Nevertheless there 
are associated phenomena of a very conspicuons ch:racter which 
vividly impress us with the reality of the occurrence. One of 
these is the aurora—displays of which invariably accompany 
considerable magnetic storms, on which occasions they may be 
witnessed over a large portion ef the globe. 

Another of these is the earth currents which on such oc- 
casions affect all telegraphic lines connected with the earth. These 
earth currents are automatically registered at Greenwich by the 
Astronomer Royal, and their peculiarity is that during magnetic 
storms they are very violent, passing rapidly and frequently 
backwards and forwards between positive and negative. 

We come now to the meteorological effects produced by the 
variable state of the sun’s surface. More than ten years ago 
Mr. Baxendell of Manchester pointed ont that the convection 
currents of the earth were apparently altered by the state of the 
sun’s surface, and since that time this peculiar connexion between 
the sun and the earth has been investigated on an extensive scale 
by observers in vzious portions of the globe. Dr. Charles Mel- 
drum of the Mauritius Observatory was one of the first pioneers 
in this important branch of inquiry. In 1872 he showed that 
the rainfalls at Mauritius, Adelaide, and Brisbane were greater 
generally in years of maximum than in years of minimum sun- 
spots. Shortly afterwards Mr. Lockyer showed that the same 
law held for the rainfalls at the Cape of Good Hope and Madras. 
Dr. Meldrum afterwards took twenty-two European observatories, 
and found that the law held in nineteen out of the twenty-two. 
It would however appear from the observations of Governor 
Rawson that at Barbadoes, and perhaps other places, the maxt- 
mum rainfall does not coincide with the maximum sun-spot 
years. As locality has a very great influence upon rainfall, it 
might be supposed that by measuring the recorded depths of 
water in large rivers and lakes we should be able to integrate the 
rainfall over a large area, and thus avoid irregularities due to 
local influence. ‘This too has beeu attempted. In 1873 Gustav 
Wex examined the recorded depths of water in the Elbe, Rhine, 
Oder, Danube, and Vistula for the six sun-spot periods from 1800 
to 1867, and came to the conclusion that the years in which the 
maximum amount of water appeared in these rivers were years 
of maximum snn-spots, while the minimum amounts of water 
occurred during the years of minimum sun-spots. | 

In 1874 Mr. G. M. Dawson, in America, analysing the finc- 
tuations of the great lakes, came to a similar conclusion. This 
leads me to a very practical and important part of the subject. 
In countries such as ours we often suffer from excessive rainfall, 
andare rarely incommoded by excessive heat ; but in hot countries 
such as India a deficient rainfall means a dearth, or even a famine. 
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This has been bron zht prominently before us of late years by Dr. 
Hunter, Director-General of Statistics in India, who has shown 
that famines are most frequent at Madras about the years of 
minimum snn-spots—years which were likewise associated with a 
diminished rainfall. 

In summing up the rainfall evidence we ought to bear in mind 
that the direction as well as the intensity of the earth’s convec- 
tion cnrrents is no donbt altered by solar variability, And if 
we at the same time reflect how very local rainfall is, we cannot 
expect that the same rule regarding it should hold for all the 
varions stations of the earth’s surface. But on the whole there 
appears to me to be evidence that we have most rainfall during 
most sun-spots, Of course we know little or nothing of varia- 
tions in the rainfall at sea. 

1 have already mentioned that the magnetic storms of the 
earth are most frequent during years of maximum sun-spots, 
and the very same thing may be said of wind-storms, Dr. 
Meldrum has found that there are more cyclones in the Indian 
Ocean in years when there are most sun-spots, and fewest 
cyclones in years when there are fewest sun-spots. M. Poéy 
has proved a similar coincidence hetween the hurricanes of the 
West Indies and the years of maximum sun-spots, and I 
helieve that a similar conclusion has been arrived at with 
regard to the typhoons of the Chinese seas, 

In 1877 Mr. Henry Jeula of Lloyds and Dr. Hunter found 
that the percentage of casualties on the registered vessels of the 
United Kingdom was 17} per cent. greater during the maximum 
two years than during the mininium two years in the common 
sun-spot cycle. 

We may therefore imagine that the wind as well as the rain of 
the earth is most violent during years of maximum sun-spots. 

We come now to the pressure of the air. If there were no 
sun the pressure of the air would ultimately distribute itself 
equally where it is now unequal. This inequality is no doubt 
caused by the sun, and we should expect it to be most pro- 
nonnced when the sun has most power. It is also different in 
summer and winter. In summer we generally find a low bar>- 
meter in the centres of great continents, and a high barometer 
over the sea; while during winter we have the converse of this, 
or a hizh barometer over continents and a low barometer at sea. 
I think it likely that the true relation between the variations of 
sun-spots and of barometric pressure will ultimately be dis- 
covered by means of the admirable weather-m2ps of the United 
States; meanwhile, however, especially in India, something has 
already been done in this direction. 

If we regard the distribution of isobaric lines, that is to say of 
lines of equal barometric pressure, we shall find that the Indo- 
Malayan region is one which for the mean of the year has a 
barometric pressure probably helow the average. Now during 
years of powerful solar action we might imagine that this 
peculiarity would be increased. But this is precisely what all 
the Indian observers have found for years wih most sun-spots. 

On the other hand Western Siberia in the winter season has 
a pressure decidedly above the average, and we should therefore 
imagine that during years of powerful solar action the winter 
pressure would be particularly high. ‘This again is the state of 
things that Mr. Blanford has found in his discussion of the 
Russian stations to correspoad with years of most sun-spots, 

Tt therefore appears to me that the barometric evidence as far 
as it goes is favourable to the belief that years of maximum sun- 
spots are years of greatest solar power. 

I come now to consider the question of temperature. Mr. 
Baxendell was the first to conclude that the distribution of 
temperature under different winds, like that of barometric pres- 
sure, is very sensibly influenced by the changes which take place 
in solar activity. In 1870 Prof, Piazzi Smyth published the 
re-ults of observations made fromm 1837 to 1869 with therimo- 
meters sunk in the rock at the Royal Observatory, Edinburgh. 
He concluded from these that a heat wave occurs about every 
éleven years, its maximum slightly lagging behind the minimum 
of the sun-spot cycle. In 1871 Mr. 1°. J, Stone examined the 
temperature observations recorded during thirty years at the 
Cape of Good Hope, and came to the conclusion that the same 
cause which leads to an access of mean annual temperature at 
the Cape leads eqnally to a dissipation of sun-spots. Dr. W. 
Képpen in 1873 discussed at great length the connexion be- 
tween sun-spots and terrestrial tea erature, and found that in 
the tropics the maximum temperature occurs fully a year before 
the year of minimnm sun-spots: while in the zones beyond the 
tropics it occurs two years after the minimum. The regularity 
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and magnitude of the temperature wave is most strongly marked 
in the tropics, 

The temperature evidence now given appears at first sight to 
be antagonistic to that derived from the other elements, both of 
magnetism and meteorology, and to lead us to conclude that the 
sun heats us most when there are fewest spots on its surface. 
This conclusion will not, however, be strengihene | if we discuss 
the subject with greater minnteness. Scieutifically, we may 
regard the earth as an engine, of which the sun is the furnace, 
the equatorial regions the boiler, and the polar regions the con- 
denser. Now this engine works in the following manner. Hot 
air and vapour are carried along the upper regions of the atmo- 
sphere from the equator to the poles by means of the anti-trade 
winds, while in return the cold polar air is carried along the 
surface of the earth from the poles to the equator, forming what 
is known as the trade winds. Now whenever the sun’s heat is 
most powerful, both trades and anti-trades should, I imagine, 
be most powerful Ikewise. But we live in the trades rather 
than in the anti-trades—in the surface currents, and not in the 
upper currents of the earth’s atmosphere, When the sun is 
most powerful, therefore, is it not possible that we might have a 
particularly strong and cold polar cnrrent blowing about us? 
‘The same thing would happen in the case of a furnace-fire—the 
stronger the fire the more powerful the hot dranzht up the 
chimney—the more powerful also the cold draught from without 
along the floor of the room. It might thus fullow that a man 
standing in the furnace room near the d sor might be chilled rather 
than heated when the furnace itself was roaring loudest. In 
fact temperature is a phenomenon due to many causes. Thus 
a low temperature may be due 

(1) To a deficiency in solar power. 

(2) To a clouded sky, 

(3) To cold rain. 

(4) To cold winds. 

(5) To cold water and ice. 

(6) To cold produced by evaporation, 

(7) To cold produced by radiation. 

Now Mr. Blanford, the Indian ob erver, has recently shown 
that a low temperature of the air and soil is accompanied in the 
stations which he has examined by a copious rainfall and by a 
large nnmber of clouds. If therefore we regard a high rainfall 
as the concomitant of many sun-spots, we must not be surprised 
if this is sometimes accompanied with a low temperature, nor 
hastily conclude from this lowering of temperature that the sun 
is less rather than more powerful. Considerations of this nature 
have induced me to think that the true connexion between sun- 
spots and terrestrial temperature is more likely to be discovered 
hy a stndy of short-period inequalities of sun-spots than by that 
of the eleven-year period in which there is time enongh to change 
the whole convection system of the earth. 1 have accordingly 
discussed at some length two prominent sun-spot inequalities of 
short periods (about twenty-four days), and endeavoured to see 
in what way they affect the terrestrial temperature. From this 
it appears that a rapid increase of sun-spots is followed in a 
day or two by an increase of the diurnal temperature range at 
Toronto, No v an increase of diurnal temperature range surely 
denotes an increase of solar energy, an' we are thns led to 
associate an increase of solar heat with a large development of 
spots. 

I have thus bronght before you a quantity of evidence, chietly 
indirect, tending to prove that the sun’s rays are most powerful 
when there are most spots. But yon will naturally ask why I 
have not given you any direct evidence on this point. Is it not 
possible, you ask, to measure the direct heating effect of the 
sun’s ray-, so as to decide the question without further circun- 
locution? Now, strange to say, this has not been done. 

We call an instrnment that measures the sun’s direct influence 
an actinometer, and I will now briefly allude to two such in- 
struments, one for measuring the chemical effect of the sun’s 
rays devised by Dr. Roscoe, and another for measuring the 
heating effect of the sun’s rays, devised by myself. (The lecturer 
here described the mode of action of these actinometers.) 

But the use of such instruments is rather a problem of the 
future than of the past. Hitherto it cannot be said that we have 
determined by actual o servation whether the sun’s rays are 
more powerful or less powerful at times of maximum sun-spots. I 
may, however, quote the actinometrical observations made in 
India at Mussooree and Dehra hy Mr. J. B, N. Ilennes<ey as 
confirming, s» far as the evidence goes, the hypothesis of 
greater solar energy at maximum than at minimum epochs. 
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My trust is that for the future India will throw great light 
upon the problem we are now discussing. We have a distin- 
guished meteorologist, General Strachey, as member of the 
Council of India, we have General Walker and the trigono- 
metrical survey staff, and we have Mr. Blandford and the various 
meteorological aud magnetic observers of India, and lam glad to 
think that neither solar nor actinoinetric observations are likely 
to be forgotten, 

Let me now briefly recapitulate the conclusioas we have 
come to, 

In my first lecture I endeavoured to bring before you theo- 
retical grounds for imagining that the sun is most powerful when 
there are most spots on its surface. 

This has been supported by the evidence cf a meteorological 
nature derived from these observations of rainfall, wind, baro- 
metric pressure, and temperature which have now been_di-cussed, 
and likewise from such actinometrie observations as have beeu 
made in Mussorree and Dehra. With regard to magnetical 
observations, we have the fact that diurnal declination ranges 
are largest in times of maximum sun-spots, and that on such 
occasions we have likewise a great number of magnetic storms, 
accompanied with earth currents and displays of the aurora, In 
flae we have most magnetic activity when there are most spots. 


There may perhaps be some doubt as to the exact method by | 


which solar phenomena affect the magnetism of the earth, but 
we have already hypotheses from two distinguished physicists, 
the late Prof, Faraday and Prof. Stokes, while others have 
likewise been engaged in similar speculations, 

Thus we may hope that eventually the truth will be attained. 
Meanwhile however we may conclude that the earth is most 
active both meteorologically and magnetically when there are 
most spots on the sun’s surfuce. And if this be so, who will say 
that this isnot a problem of great practical as well as of great 
theoretical importance ? 


ON GAS SUPPLY BOTH FOR HEATING AND 
ILLUMINATING PURPOSES* 


WHEN, within the memory of living men, the gas-burner 

took the place of the time-honoured oil-lamp, the improve- 
ment, both as regards the hrilliancy of the light and the con- 
venience of the user, was so great that the ultimate condition of 
perfection appeared to have been reached. Nothing apparently 
remained for tle engineer to effect but improvements in the 
details of the works and apparatus, so that this great boon of 
modern times might be utilised to the largest extent. It is 
only in recent years that much attention has been bestowed 
upon the utilisation of by-products, with a view of cheapen- 
ing the cost of production of the gas, and that the con- 
sumer has become alive to the importance of having a gas of 
high illuminating power and free from nauseous constituents, 
such as bisulphide of carbon, thus providing a gentle stimulant 
for steady progress on the part of the gas-works manager. 

This condition of steadiness and comfort has been somewhat 
tadely shaken by the introduction within the last year or two of 
the electric light, which, owing to its greater brilliancy and 
cheapness, threatens to do for gas what gas did for oil half a 
century before. The lighting of the City of I.ondon and of 
many public halls and works furnishes indisputable proof that 
the electric light is not an imaginary, but a real and formidable 
competitor to gas as an illuminant, and it is indeed time for gas 
engineers and managers to look seriously to their position with 
regard to this new rival ; to decide whether to meet it as a foe, 
and contest its progress inch by inch, or to accept at once the 
new condition of things, conceding the ground that cannot rea- 
smably be maintained, and to look about in search of such 
compensating fields as may be discovered for a continuation or 
extension of their labours. 

For my own part I present myself before you both as a rival 
and as a friend ; as a rival, because I am one of the promoters 
of electric illumination, and as a friend, because I have advocated 
and extended the use of gas for heating purposes during the last 
twenty years, and am by no means dis, osed ta relinquish my 
advocacy of gis both a; an illuminating and as a heating agent. 


Speaking as a gas envineer, I should berather disposed to regard | 


the electric lizht as a welcome incentive to fresh exertion, con- 
fidently anticipating achievements by the use of gas which would 
probably have heen long postponed under the continued régime 
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of amonopoly. Already we observe, both in our thorongh- 
fares and in our apartment-, gas-burners producing a brighter 
and more powerful light than was to be seen previously ; and 
altbough gas will have to yield to the electric light the illumina- 
tion of our lizhthouses, halls, and great thoroughfares, it will be 
in a position, I believe, to hold its own as a domestic illuminant, 
owing to its great convenie.ce of usage, and to the facility with 
which it can be subdivided and regulated, The loss which it is 
likely to sustain in large appliances as an illuminant would be 
more than compensated by its use as a heating agent, to which 
the attention of both the producer and the consumer has latterly 
been largely directed. 

Having in the development of the regenerative gas-furnace 
had exceptional opportunities of recognising the many advantages 
of gaseous over solid fuel, I ventured, as early as 1863, to propose 
ta the Town Council of Birmingham the establishment of works 
for the distribution of heating gas throughout the town, and it has 
occurred to me to take this opportunity (when the gas managers 
of Great Britain hold their annua] meeting at the very place of 
my early proposal) to place before them the idea that then guided 
me, and to sugzest a plan of operation for its realisation which 
at the present day will not, I venture to hope, be regarded by 
them as Utopian. The proposal of 1863 consisted in the esta- 
blishment of separate mains for the distribution of heating gas, 
to be pruduced in vertical retorts, that might he shortly deseribed 
as Appold’s coke oven heated hy means of ‘ producer” gas and 
“regenerators.” The heat of the retorts was to be increased 
beyond the ordinary linit in order to produce a coke suitable for 
locom stive and other purpo.es; and the ga-~ produced being 
possessed of less illuminating but of the same heating power, 
and being, with a view to cheapness, less thoronghly purified than 
ordinary retort gas, was to be distributed through the town as a 
heating agent, to be applied to the small boilers and furnaces of 
the numerou, little factories peculiar to the district, as well as 
for domestic purposes, The Corporation applied for an Act of 
Parliament, but did not succeed in obtaining it, owing to the 
Opposition of the existing gas companies, wh) pledged them- 
selves to carry out such an undertaking if found feasible by 
them. Iam ready to admit that at the time in question the suc- 
cess of the undertaking would have involved considerable prac- 
tical difficulty, but I feel confident that the modified plan which 
it is my present object to bring before you would reduce those 
difficulties to a minimum, and open out on the other hand a new 
field of vast proportions fo: the en‘erprise and energy of those 
iuterested in gas-works, and of great benefit to the public. 

The gas-retort would he the same a: at present, and the only 
change I would adyoeate in the benches is the use of the re- 
generative gas-furnace. This was fir-t successfully introduced 
by me at the Paris Gas-works in 1863, and has since found 
favour with the managers of gas-works abroad and in this 
country. The adyantazes that have been proved in favour of 
this mode of heating are econo;y of fuel, greater durability of 
retorts, owiny to the more perfect distribution of heat, the intro- 
duction of an additional retort in each bed in the position pre- 
viously occupied by the fire-grate, and above all, a more rapid 
distillation of the coal, resulting in charzes of four hours each, 
whereas six hours are necessary under the ordinary mode of 
firing. The additional suggestion I have now to make consists 
in providiny over each bench of retorts two collecting pipes, the 
one heing set aside for illuminating, and the other for a separate 
service of heating gas, I shall be able to prove to you from 


| unimpeachable evidence that the gas coming from a retort varies 


very greatly iu its character during progre-sive periods of the 
charge ; that during the first quarter of an hour after closing the 
retort, the gas given off con-ists principally of marsh gas (C114) 
and other occluded gases an] vapour:, which are of little or no 
u e for illuminating purposes ; from the end of the first quarter 
of an hour, fora period of two hours, rich hydrocarbons, such 
as acetylene (C,II,) and olefiant gas (C,H4) are given off; 
whereas the gases passing away after thi. consist for the most 
part again of marsh gas possessing low illumi rating power. 

M. Ellissen, the late chief of the experimental department, of 
the Paris Gas-works, and actual President of the French Society 
of Gas Engineers, has favoured me with the result of a most 
interesting series of experiments, which he carried out in connec: 
tion with the late M, Regnault, the eminent physicist, same 
years ago, the object of the experiments being to discover the 
proper period of time to be allowed for each charge. ; 

The results of these experiments are given in a diagram 
showing in a striking manner that although the average illu- 
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minative power prodnced by the distillation of the coal did not 
exceed 1°35 Carcel burners, or 13°5 standard candles, accord- 
ing to our english mode of measurement, the gas given off from 
the end of the first quarter of an hour, during a period of two 
hours, possessed an illuminating power of 1°616 Carcel burners, 
or 16°16 stardard candles. According to the figures given in 
the valuable experiments of M, Ellissen, it appears that 
nearly two-thirds of the total production of gas takes place 
in the above period, whilst the remaining third is distilled 
during the first quarter of an hour and the last honr and 
three quarters. It hence follows that by changing the direc- 
tion of the flow of gas at the periods indicated, allowing the 
first results of distillation to flow into the heating gas-main, then 
for two consecutive hours into the illuminating gas main, and for 
the remainder of the period again into the heating gas-main, one- 
third volume of heating and two-thirds of illuminating gas would 
he obtained, with this important difference, that the illuminating 
gas would he of 16°16 instead of 13°5 candle power, and that 
the heating gas, althongh possessed of an illuminating power of 
only 11°05, would he preferable to the mixed gas for heating 
purposes, in being less liable to deposit soot in its combustion 
upon heat-absorbing surfaces, and in giving, weight for weight, a 
calorific power superior to olefiant gas. 

These experiments not having been made for the particular 
objects I] have in view, no account was taken of the quantity or 
quality of the gas coming from the retort during the first quarter 
ofan honr, Judging by the nature of the curves given by M. 
Ellissen, it is reasonable to suppose that during the first quarter 
of an hour a considerable quantity of gas of very inferior illu- 
minating power is given off, whlch, if taken into acconnt, would 
still further improve the result given in favour of separating the 
illuminating from the heating gases. 

___ It will be observed that although the candle-power of the 
illuminating gas would be raised to only 16°25 if two-thirds 
of the gas were set apart for this purpose, ze. after the first 25 
minutes of distillation up to 2h. 35m. from the commencement 
of the charge, a gas equal to 18'04 candles wonld be obtained if 
the proportionate quantity of heating and illuminating gas were 
reversed, which might be effected by continuing the distillation 
for illuminating purposes from o*25m, to 1h. 27m. after the 
commencement of the charge, whilst if equal quantities of 
heating and illuminating gas were produced, which would result 
from allowing the illuminating gas to flow into its receiver from 


would he raised to 16°78 candles, as shown in the fignres given 
below. 


“ope Candle. 
Cubie Feet. ewer! 


Total gas produced from ton of coal... 10573°20 of 13°50 


Illuminating Heating 
ASe Gas 

Cubic Candle- Cubic 

Se . A : Feet. power, Feet. 
Illuminating gas passing into its main 
25 minutes after commencement of 

charge: — 

If two-thirds the quantity used for illu- 

mination from oh, 25m. to 2h. 35m. 7o48'S 16°25 352474 


If half the quantity nsed for illumina- 


tion from oh. 25m. to 2h.om.... ... 5286°6 16°78 5286°6 
If one-third the quantity used for illu- 
mination from oh. 25m, to th. 27m... 3524'4 1804 7048'S 


These important results are borne out by a series of photo- 
graphic observations which were made some years ago by Mr. 
Sugg, which Mr, Sngg has further supplemented verbally in 
stating that the average illuminative power obtained hy the dis- 
tillation of Newcastle coal might be taken at 14 candle-power, 
whilst two-thirds of the quantity, if separated in the manner I 
propose, would produce an average of 16 candles, 

The working out of this plan would involve the mechanical 
operation of changing the direction of the gas coming from each 
bench of retorts at the proper periods of the charge; this could 
be accomplished by means of a simple reversing valve similar to 
that applied for many years in reversing the current of the 
regenerative gas-furnace, and a sand-glass may be placed in 
front of each hench of retorts for the guidance of the man in 
charge as to the time when the reversal should be made, In 
order to distribute the two gases a donble set of gas-mains 
would certainly be required ; but these exist already in the princi- 
pal thoroughfares of many of our great towns, where at one 
period or another competing gas companies have been esta- 


blished, and it would not be difficult, I think, to utilise these 
services for the separate supply of illuminating and heating gas, 
the latter being taken into such houses and establishments only 
where asked for by the occupiers. 

The public could well afford to pay an in reased price for a 
gas of greatly increased illuminating power, and the increase of 
revenne thus produced would enable the gas companies to supply 
heating gas at a proportionately reduced rate. It wonld not be 
necessary to employ upon the heating gas the same expense and 
trouble in purification as is required for illuminating gas, because 
the products of combustion of the heating gas would not as a rule 
enter the apartments, but be conducted into the atmosphere 
through the ordinary chimneys. Heating the retorts by means 
of the regenerative gas-furnace would, as already indicated, lead 
to an increased production of gas from each bench of retorts, 
and thus compensate for the reduced amount of illuminating gas 
in each operation. The heating gas might without inconvenience 
be sent through the pipes at a greater pressure than the illu- 
minating gas, in order to make a given plant of mains transmit 
an increased quantity. 

The question may fairly he asked whether a demand would be 
likely to arise for heating gas similar in amount to that for 
illuminating gas, and I may state that I am decidedly of opinion 
that although at the present moment the amount of gas supplied 
for illuminating purposes exceeds that for heating, the diminu- 
tion in price of the latter would very soon indeed reverse these 
proportions. Already gas is used in rapidly increasing quantities 
for kitcheners, for the working of gas-engines, and for fire-grates. 
As regards the latter application, I may here mention that an 
arrangement for using gas and coke jointly in an open fire-place, 
combined with a simyle contrivance (with a view of effecting the 
combustion of the gas by heated air), has found favour with many 
of the leading grate builders and with the public; although this 
arrangement was suggested by me only last winter, several 
hundred of these grates are already in use in London, Man- 
chester, Leeds, Glasgow, and other towns, showing how fully 
alive the pnblic are at the present time to that great crying evil, 
‘the smoke nuisance.” 

It may be as well for me to mention here, that neither the 
regenerative gas-coke fire-grate jnst alluded to, nor the plan I 
here.adyocate of separating the produce of gas-retorts, has been 
made by me subject-matter of letters patent, my time being 


| already too much occupied in other directions to give that 
0°25m. to 2b, om,, the candle-power of this portion of the gas ( 


amount of constant attention to these subjects which the working 
of a patent necessitates. 

As regards the use of illuminating gas, ] have one more sugges- 
tion to make. which 1 feel confident will be viewed by you net 
without interest, The illuminating effect produced in a gas 
flame depends partly upon the amonnt of carbon developed in 
the solid condition in the body of the flame, and partly upon 
the temperature to which these particles are heated in the act of 
combustion. Having already shown how by separation a gas of 
greater luminosity may be supplied, it remains to he seen how 
the temperature of combustion may he raised, This may be 
effected to an extent that seems surprising by certain mechanical 
arrangements, whereby a portion of the waste heat produced by 
the flame itself is rendered available to heat the gas and air 
sustaining the combustion of the flame, say to 600° F., or even 
beyond that point. . 

The arrangement I have adopted for this purpose 1s refre- 
sented on the sectional diagram, and I have also the pleasure to 
place the burner itself before you to enable you to test its effi- 
ciency by actual trial. The burner is of the ordinary Argand 
type, mounted in a small cylindrical chamber of sheet copper 
connected with a vertical rod of copper projecting up and 
through the centre of the burner, and terminating in a cup-like 
extension at a point atout four inches above the gas orifices, or 
on a level with the top of the flame, A small mass of fire-clay 
fills the enp, projecting upwards from it in a rounded and pointed 
form. The copper vessel surrounding the burner is contracted 
at its upper extremity with a view of directing a current of air 
against the gas jets on the burner, and on its circumference it is 
perforated for the admission of atmospheric air, The bottom 
surface is fcrmed of a perforated disk covered with wire gauze, 
and wire gauze also surrounds the circumference of the perforated 


| cylinder, The external air is heated in passing through these 


‘“regenerative ” surfaces, and the flame is thus fed with air, 
heated to the point above indicated, which by more elaborate 
arrangements might be raised to a still higher degree. The ball 
of fire-clay in the centre of the burner, which ts heated to red- 
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ness, serves the useful purpose of completing the combustion of 
the gas, and thus diminishes the liability to blackening of the 
ceiling. 

This arrangement for transferring the heat from the tip of the 
flame to the air supporting its combustion is applicable also to 
an open batswing burner; but I have not yet had time to ascer- 
tain accurately the amount of increase of luminosity that may be 
realised with this class of burner. 

I may here mention that another solution of the problem of 
heating the incoming air by the waste heat of the products of 
combustion has lately been brought under public notice by my 
brother, Frederick Siemens, which differs essentially from the 
plan I have suggested, inasmuch as he draws the flame down- 
wards throngh heating apparatus, and thence into a chimney. 
Experiments made officially and with great care have proved 
that by these methods the luminous effect of gas can be practi- 
cally doubled. In practice both these methods of intensifying 
a gas-flame will probably find independent application accord- 
ing to circumstances, the cause of increased Inminous effect 
being in both cases the same. 

From a purely theoretical point of view it can be shown that 
of the caloric energy developed in the combustion of gas, a 
proportion probably not exceeding 1 per cent. is really utilised 
in the production of Inminous rays, and that even in the electric 
light nine-tenths of the energy set up in the are is dispersed in 
the form of heat, and one-tenth only is utilised in the form of 
luminous rays. It would lead us too far here to go into the 
particulars of these calculations, but it is important to call atten- 
tion to them, in order to show the large margin for practical 
improvements still before us. 

By the combined employment of the process of separation of 
the illnminating from the heating gas with the arrangement for 
intensifying the luminosity of the gas-flame, the total luminous 
effect produced by a given consumption of coal gas may he 
nearly tripled, thus showing that the deleterions effects now 
appertaining to gas illumination are not inseparably connected 
with its use. 

My principal object in preparing this communication has been 
to call your attention generally to the important question of an 
improved gas illumination, and more particularly to the subject 
of a separate supply for heating gas, which, if carried into effect, 
would lead, I am convinced, to beneficial results, the importance 
of which, both to gas companies and to the public, it would be 
difficult to over-estimate, 


APPENDIX 
Paris, Fune 4, i881 


DEAR S1R,—TI send you herewith the result of my experi- 
ments, together with tables and curves ; the very ingenious pro- 
posal that yon have made would permit such a division of the 
total production of gas, that two-thirds could be employed for 
lighting and one-third for heating purposes, resulting in splendid 
illumination and much more rational heating. 

Lam, dear sir, &c., 


Dr, C, William Siemens A. ELLISSEN 


Experiments on the Variation of Production of Gas, and of its 
Liluminating Power at different Periods of the Distillation 


Tables 1, and II. contaia the results of experiments made ina 
hench of seven retorts of the type of the Compaznie Parisienne, 
each retort being charged respectively with 100, 110, and 120 
kilogrammes (220, 242, 264 pounds), 

Table I. corres; onds to a distillation of 4 hours, 

Table IJ. corresponds to a distillation of 4h. 48m. 

The period of distillation has been divided into intervals of 
fitteen minutes, and the results recorded on each horizontal line 
refer to the gas prodnced dnring the quarter ending the time 
mentioned on each line, 

In each of the two tables the case of a charge of 110 kilos, 
(242 lbs.) has been chosen as the standard, and the results have 
been graphically represented by means of two curves, one in 
red for the gas produced, and the other in blue for the iflumin- 
ating power, 

The line of abscissce being divided into equal parts, each 
representing fifteen minutes, each ordinate of the red curve 
gives the gas produced during the preceding quarter of an hour, 
and the correspondinz ordinate of the blue curve indicates the 
illuminating power of this same gas, 

The production of the gas been further divided into two por- 
tions, the one destined for illumination, and the other for heating 
and motive power. 
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The gas produced during the first quarter of an hour is gene- 
rally of low illuminating power, and varies besides with the 
hygrometric condition of the coal; it has, in the following calcn- 
lation, been accordingly classed with the heating gas, and the 
gas produced during the interval from oh, 15m. to 2h. 15m. of 
the working has alone been reserved for illuminating purposes. 


Distillation in four hours. Charge of 110 kilos, (242 dbs.) 
I. Gas produced per 100 kilos. of coal distilled— 


Cubic Per ton, 
metres. cubic feet. 
I, From oh. 15m, to 2h. 15m. 18-062 6502°32 
2. From oh, om, to oh. 15m., and 
from 2h. 15m, to 4h. om. 11°308 4070'88 
Total 29°370 ... 10573°20 
II. Gas produced per 100 cubic metres obtained— 
Cubic 
metres, 
1. From oh. 15m, to 2h. 15m. G1°502 
2. From oh, om. to oh, 1§m., and 
from 2h. 15m. to 4h. om, . 38498 
Total . 100°000 


III, Mean illuminating power of the produced gas— 
In English 


Litres. standard 

candles. 

1, From oh. 15m, to 2h. 15m. 87°7 16°16 
2. From oh. om. to oh, 15m., and 

from 2h, 15m. to 4h. om. 128'2 LL'05 
Mean of tbe total mixed gas as per 

calculation Mo ge tes CRE 

Illuminating power of mixed gas as 

per direct trial... 105°7 13°50 


Distillation in 4 hours 48 minutes. Charge of 110 kilos, (242 lbs.) 
I. Gas produced per 100 kilos. of coal distilled— 


Cubic Per ton, 
metres. cubic feet. 
1, From oh, 15m, to 2h. 15m. 20°388 7339°68 
2, From oh, om, to oh, 15m., and 
from 2h. 15m. to qh. 48m. ... 9 -9°741 3506°76 
Total 30°129... 108 46'44 
II, Gas produced per 100 cubic metres obtained— 
Cubic 
melres. 
1, From oh. 15m. to 2h. 15m. 67673 
2. From oh.om. to oh. 15m., and 
from 2h. 15m, to gh. 48m. ...  32°327 
Total ss. 100°000 
IIT, Mean illuminating power of the produced gas— 
In Eoglish 
Litres. standard 
candles. 
1, From oh, 15m. to 2h. 15m, IOI! 14'02 
2. From oh. om. to oh, 15m., and 
from 2h, 15m. to gh, 48m. 132°4 10'07 
Mean of the total mixed gas I11°2 12°77 


It is not proposed to stop at the results obtained by distillation 
in 4h. 48m., that is five charges per twenty-four hours; expe- 
rience has proved that the best conditions of working are found 
in the use of active charges rapidly distilled by raising the 
temperature of the furnaces, 

From these experiments it results that it would be possible to 
divide the products of distillation of coal into illuminating gas, 
and gas for heating purposes and motive power. 

Thus in place of producing, as is generally done, by means of 
a distillation of four hours and 110 kilos. (242 lbs.) per retort, 
a mean result per 100 kilos of coal distilled, of 30 cubic metres 
of normal gas, which corresponds to an expenditnre of 105 litres, 
to produce the light of a Carcel burner consuming 42 grammes 
of oil per hour, there may be produced :— _ ; 

1. About 18°5 cubic metres of illuminating gas of an illumi- 
native power of 87 litres; and ; 

2, About 11°§ cubic metres of heating and motive-power gas 
of an illuminitive power of 128 litres ; or per 100 cubic metres 
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of gas produced, 61°50 cubic metres of illuminating gas, and 
38°50 cubic metres of heating and motive-power gas, 

This result would be obtained by receiving into separate 
reservoirs the gas produced during the first fifteen minutes, and 
during the last th. 45m. of the distillation, and in reserving for 
illuminating purposes the gas made in the interval of oh, 15m. 
to 2h. 15m. of the charge from the commencement of the 


distillation. 


STORAGE OF ELECTRIC ENERGY 


HE following correspondence on this subject has appeared in 

the Zimes. By help of this and the communication in 

our issue of to-day from Sir W. Thomson, the reader will be 

able to understand the present position of this important 
question. 


THE marvellous ‘‘box of electricity’ described in a letter to 
you, which was published in the Zzmes of:May 16, has been 
subjected to a variety of trials and measurements in my Jabora- 
tory for now three weeks, and I think it may interest your readers 
tolearn that the results show your correspondent to have been 
by no means too enthusiastic as to its great practical value, I 
am continuing my experiments to learn the behaviour of the 
Faure battery in varied circumstances, and todo what I can 
towards finding the best way of arranging it for the different 
Linds of service to which it is to be applied. At the request of 
the Conseil d’Administration of the Société de Ja Force et la 
Lumiére, T have gladly undertaken this work, because the 
subject is one in which [ feel intensely interested, seeing in it a 
realisation of the most ardently and unceasingly felt scientific 
aspiration of my life—an aspiration which T scarcely dared to 
expect or to hope to live to see realised. 

The problem of converting energy into a preservable and stor- 
able form, and of laying it up in store conveniently for allowing 
it to be used at any time when wanted, is one of the most 
interesting and important in the whole range of science. 1t is 
solved on a smal) scale in winding up a watch, in drawing a bow, 
in compressing air into the rceiver of an air-gun or of a White- 
head torpedo, in winding up the weiyhts of a clock or other 
machine driven by weights, and in pumping up water to a beight 
by a windmill (or otherwise, as in Sir William Armstrong’s 
hydraulic accumulator) for the purpo.e of using it afterwards to 
do work by a waterwheel or water pressure on a piston, Tt 1s 
solved on a large scale by the application of burning fuel to smelt 
ziuc, to be afterwards used to give electric light or to drive an 
electro-magnetic engine by becoming, as it were unsmeited in a 
voltaic battery. Ever since Joule, forty years ago, founded the 
thermodynamic theory of the voltaic battery and the electro- 
magnetic engine, the idea of applyinz the engine to work the 
battery bachwards and thus restore the chemical energy to the 
materials so that they may again act voltaically, and again and 
again, has been familiar in science, But with all ordinary fornis 
of voltaic battery the realisation of the idea to any purpose 
seemed hopelessly distant. By Planté’s admirable discovery of 
the lead and peroxide of lcad voltaic ba tery, alluded to by your 
correspondent, an important advance towards the desired object 
was made twenty years ago; and now by M, Faure’s improve- 
ment practical fruition is attained, 

The ‘million of foot pounds” kept in the box during its 
seventy-two hours’ journey from Paris to Glasgow was no ex- 
aggeration, One of the four cell:, after being discharged, was 
recharged again by my own laboratory battery, and then left to 
itself absolutely undisturbed for ten days. After that it yielded 
to me 260,000 foot pounds (or a little more than a quarter of a 
million). This not only confirms M. Reynier’s measurements, 
on the faith of which your correspondent’s statement was made ; 
it seems further to show that the waste of the stored energy by 
time is not great, and that for days or weeks, at all events, it 
may not he of practical moment. This, however, is a question 
which can only be answered by careful observations and measure- 
ments car ied on for a much longer time than I have hitherto 
had for investigating the Faure battery, 1 have already ascer- 
tained enough regarding its qualities to make it quite certain that 
it solves the problem cf storing eleztric e1.ergy in a manner and 
on a scale useful for many impor'ant practical applications, It 
has already had in this country one interesting application, of 
the smallest in respect to dynamical energy used, but not of the 
smallest in respect to beneficerce, of all that may be expected of 


it. A few days ago my colleague, Prof. George Buchanan, car- 
ried away from my laboratory one of the lead cells (weighing about 
18 lbs.) in bis carriage, and by it ignited the thick platinum wire 
of a galvanic ccrasexr and bloodlessly removed a nzevoid tumour 
from the tongue of a young buy in about a minute of time. The 
operation would have occupied over ten minutes if performed 
by the ordinary chain ccraseur, as it must have been had the 
Faure cell not been available, because in the circumstances the 
surgical electrician, with his pharaphernalia of voltaic battery to 
be set up befcreband, would not have been practically admissible, 

The jargest uveful application waiting ju-t now for the Faure 
battery—and it is to be hoped that the very minimum: of time 
will be allowed to pass till the battery is supplied for this appli- 
cation—is to do for the electric light what a water cistern in a 
house does for an inconstant water supply. A little battery of 
seven of the boxes described by your correspondent suffices to 
give the incandescence in Swan or Edison lights to the extent of 
100 candles for six hours, without any perceptible diminution of 
brilliancy. Thus, instead of needing a gas engine or steam 
engine to be kept at work as long as the light is wanted, with 
the liability of tle light failing at any moment through the 
slipping of a belt—an accident of too frequent occurrence—or 
any other breakdown or stoppage of the machinery, and instead 
of the wastefu) inactivity during the hours of day or night when 
the light is not required, the engine may be kept going all day 
and stopped at night, or it may be kept going day and night, 
which will undoubtedly be the most economical plan when the 
electric light comes into general enough use. The Faure 
accumulator, always kept charged from the engine by the house 
supply wile, with a proper automatic stop to check the supply 
when the accumulator is full, will be always ready at any hour 
of the day cr night to give whatever light is required. Precisely 
the same advantages in respect of force will be gained by the 
accumulator when the electric town supply is, as it surely will 
be before many years pass, regularly used for turning lathes and 
other machinery in workshops and sewing-machines in private 
houses. 

Another very important application of the accumulator is for 
the electric lighting of steam-ships. A dynamo-electric machine 
of very moderate magnitude and expense, driven by a belt from 
a drum on the main shaft, working through the (wenty-four 
hours, will keep a Faure accumulator full, and thus, notwith- 
standing irregularities of the speed of the engine at sea or occa- 
sional stoppages, the supply of electricity will always be ready 
to feed Swan or Edison lamps in the engine-room and cabins, 
or arc lights for mast-head and red and green side Jamps, with 
mere certainty and regularity than have yet been achieved in the 
gas supply for any house on ¢evva firnta, 

I must apologise for trespassing so largely on your space. 
My apology is that the subject is exciting great interest among 
the public, and that even so slight an instaluent of information 
and suggestions as T venture to offer in this letter may be 
acceptable to some of your readers, WILLIAM THOMSON. 

The University, Glasgow, June 6. 


ALTHOUGH agreeing with every word of Sir William Thom- 
son’s letter in the Zimes of to-day, and extirely sympathi-ing 
with his enthusiasm as regards the marvellous box of electricity, 
still I feel that it would have been desirable if in pointing 
out the importance of this new discovery Sir William Thomson 
had guarded against a very probable misconstrnction of the 
purport of bis letter. 

Tbe means of storing and re-storing mechanical energy form 
the aspiration not only of Sir William, but of every educated 
mechauic. It is, however, a question of degree—of the amount 
of energy stored as compared with the weight of the re:ervoir, 
the standard of c. mparison being coal and corn. Looked at in 
this way one cannot but ask whether, if this form of storage is 
to be the realisation of our aspirations, it is not completely 
disappointing, Large numbers are apt to create a wrong im.- 
pression until we inquire what is the unit. Eleven million foot 
pounds «-f energy is what is stored in I lb, of ordinary coal. So 
that in this box, weighing 75 lb., there was just as much energy 
as in 14 oz. of coal, which might have been brought from Paris 
or anywhere else in a wai-tcoat pocket, or have been sent by 
letter. 

When we come to the question of the actual conveyance of 
energy for mechanical purposes, this view is of fundamental 
importance. The weight of the same amount of energy in the 
new form is 800 times greater than the equivalent amount of 
coal; and as a matter of economy, supposing that energy in this 
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form might be had ut a certain spot and no capital were required 
for its conversion or storage, and that the energy were directly 
applicable it could not be carried ten miles—that is to say, such 
energy cannot be economically usefal ten miles from its source, 
although coal had to be carried 100 miles to the spot. This 
limit, in truth, falls far short of what has been already attained 
by other means, By wire ropes and by compressed air or steam 
energy may be economically transmitted from ten to twenty 
wiles. So that ifthis is the utmost of what is to be done by 
means of the storage of electricity this discovery adds another 
door to those which are hopelessly closed against the possibility 
of finding in Niagara or other water power a substitute for our 
coal, even when the object is motive power, and much more for 
that purpose for which five-sixths of our coal is used—the pro- 
duction of heat. 

It is very important that the people of this country shorld not 
shut their eyes to the fact that, so far from there heing a greater 
prospect of the solution of the problem than when, about twenty 
years ago, Prof. Jevons raised the alarm, the prospect is now 
much smaller. Inthe meantime the capalilities of steel ropes, 
fluids in pipes, and electricity along conductors have been not 
only investigated, but practically tested, and found altogether 
wanting. And now it wonld seem that the storage of electricity 
must be added to the fist. OsBORNE REYNOLDS 

Owens College, June 9 


Your leading article in the 77zes of yesterday, on the storage 
of electricity, alludes to my having spoken of Niagara as the 
natural and proper chief motor for the whole of the North 
American Continent. I value the allusion too much to let it 
pass without pointing out that the credit of originating the idea 
and teaching how it is to he practically realised Ly the electric 
transmission of energy is due to Mr. C. W. Siemens, who spoke 
first, I believe, on the subject in his presidential address to the 
Iron and Steel Institute in March, 1877. I myself spoke 01 the 
subject in support of Mr. Siemens’s views at the Institution of 
Civil Engineers a year later, In May, 1879, in answer tu ques- 
tions put to me by the Select Committee of the House of Com- 
mons on Electric Lighting, I gave an estimate of the quantity 
of copper conductor that would be suitable for the economical 
transmission of power by electricity to any stated distance ; and, 
taking Niagara as example, I pointed out that, under practically 
realisable conditions of intensity, a copper wire of half an inch 
diameter would suffice to take 26,250 horse-power from water- 
wheels driven by the Fall, and (losing only 20 per cent. on the 
way) to yield 21,000 horse-power at a distance of 300 British 
statute miles; the prime cost of the copper amounting to 
60,000/., or less than 3/. per horse-power actually yielded at the 
distant station. WILLIAM THOMSON 

The University, Glasgow, June 9 


IF you do me the honour to publish a letter which I wrote to 
you yesterday regarding the electric transmission of energy it will 
be seen that 1 thoroughly sympathise with Prof. Osborne 
Reynolds in his aspirations for the utilisation of Niagara as a 
motor, but that neither Mr. Siemens nor I agree with bim in the 
eonclnsion which he asserts in his letter to you, published in the 
Times of to-day, that electricity has been tried and found 
wanting as a means for attaining such objects. The ¢vansmission 
of power was not the subject of my letter to you published in the 
Times of the 9th inst., and Prof, Reynolds’ disappointment with 
M. Faure’s practical realisation. of electric sforage, hecause it 
does not provide a method of Aorterage superior 1o conduction 
throngh a wire, is like being disappointed with an invention of 
iniprovements in water cans and water reservoirs because the hest 
that can be done in the way of movable water cans and fixed 
water reservoirs will never let the water-carrier snpersede water- 
pipes wherever water-pipes can be laid, 

The 14 02, of coal cited by Prof. Osborne Reynolds as con- 
taining a million of foot-pounds stored in it is no analogy to the 
Faure accumnlator containing the same amount of energy. The 
accumulator ean be re-charged with energy when it is exhausted, 
and the fresh store drawn upon when needed, without losing 
more than 10 or 15 per cent. with arrangements suited for prac- 
tical purposes. If coal could be unburned—that is to say, if 
carbon could be extracted from carbonic acid by any economic 
process of chemical or electric action, as it is in nature by the 
growth of plants drawing on sunlight for the requisite enerzy— 
the result would be analogous to what is done in Faure’s accn- 
wulator. WILLIAM THOMSON 

The University, Glasgow, June 11 


DR. MIKLUCHO MACLAY’S ANTHROPOLO- 
GICAL AND ANATOMICAL RESEARCHES 
IN MELANESIA AND AUSTRALIA* 


AFTER I had left Sydney in March, 1879, I visited the 

following islands: New Caledonia, Lifu; of the New 
Hebrides: Tana, Vate, Tongoa, Mai, Epi, Ambrim, Malo, 
Vanna Lava; the Admiralty Islands; the groups—Lub {or 
Hermit), Ninigo (Echiquier), Trobriant, the Solomon Islands, 
the islands at the south-east end of New Guinea, and the islands 
of Torres Straits.® 

Only a very few of the results of the journey can be com- 
prehended in a short résumé, of these the first two of the 
following appear to me to be the most important :—1. Many 
islands of Melanesia $ (especially some of the islands of the New 
Hebrides, of the Solomon Group, of the Lonisiades, New 
Ireland, &c., &c.) possess a well-marked brachycephalic population 
(the breadth-index of many heads exceeds eighty, and sometimes 
even eighty-five), which circumstance is assuredly not ascribable 
to a mixture with another race, and proves that brachycephalism 
has a much wider range nm Melanesia than has heen hitherto 
supposed. This is a resnlt of numerous careful measurements 
of heads and skulls‘ of the aboriginals of different islands of 
Melanesia. 2, Although in some villazes of the southern coast 
of New Guinea there is noticeable a Polynesian admixture, yet 
this circumstance hy no means permits of the aboriginals of the 
south-eastern peninsula (who are a branch of the Melanesian 
stock) being called a ‘‘yellow Malayan race,” as has been 
frequently done of late years. 3, An acquaintance with the 
languages of the group Lub (or Hermit) and the dialects of the 
northern coast of the large island of the Admiralty Group, as 
well as the native traditions of the former, has shown that the 
population of the group Lub emigrated from the Admiralty 
Islands. Further acquaintance with the natives of Lnb proved 
that there is among them a Polynesian admixture, which has 
resulted from the carrying off of the women of the group Ninigo, 
and from a frequent intercourse witb the inhahitants (also a 
Melano-Polynesian race) of the smaller group Kaniet or 
Kanies {or Anchorites), My stay among the inhabitants of the 
Admiralty Islands has afforded me a glimpse of many interesting 
customs of the islands; but an account of these observations and 
researches cannot be condensed within the compass of a few 
sentences. To this series of results belong also the observations 
which I never neglected to make during the journey in Melanesia 
whenever the opportunity presented itseli—especially observa- 
tions on their customs, such as the deformation of the head, 
tattooing, perforation of the septum narium, alz nasi, lobes and 
margins of the ears, I have also succeeded iu making further 
observations, and obtaining more information, on the macro- 
dontism m the Admiralty and Lub islands, 

On my way back from the islands of Torres Straits I visited 
Brisbane, where I at first only intended to remain a few days. 
Here however a favourable opportunity presented itself of 
acquirmg some interesting anatomical material for my anthro- 
pological researches, which circumstance indnced me to prolong 
my stay for several months, 1 found, namely, that there was a 
possibility of continuing my researches on the comparative 
anatomy of the brain of the different varieties of the genus 4omo, 
which were commenced in 1873 in Batavia and resumed in 
Sydney in 1878. Although the material in question consisted 
only of three brains, yet 1 find that this new contribution to our 
knowledge of race-anatomy snpports the view which I may 
briefly summarise as follows :—The investigation of the brains of 
representatives of different races of men shows that there occnr 
peculiarities of by no means trifling import, which one cannot 
regard as individual variations, To this category belong differ- 
ences in the development of the corpns callosum of the pons 
varolii, of the cerebellum; differences in the volume of the 
cranial nerves, and so forth; also the arrangement of the con- 
volutions of the cerebrum is different, and I believe that in 

+ From a paper read before the Linnean Society of New South Wales 
February 23, 1881, by Dr. N. De Miklucbo-Maclay. Revised and trans- 
mitted by the author. A 

2 A more detailed account of the route, of the time spent/at the different 
places, with sketch-maps of the routes and other details, will be found in 
my communication to the Imperial Russian Geographical Society, in the 
Jswestija of the Society. 4 : 

3 By the name ‘‘ Melanesians’? I designate exclusively the frizzly-haired 
inhabitants of the South Sea Islands. 5 

4 Io order to eliminate any doubt as to the correctaess of the craniat 
measurements on living individuals, I have not neglected to collect a coa- 
siderable number of nndoubtedly authentic skulls from New Caledonia, New 
Guinea, the Admiraltys, Ninigo, and Solomor Islands. 
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course of time it will probably be discovered that there ot 
certain definite types of cerebral convolutions corresponding to 
the principal varieties of mankind, In order to discover those 
types much material will require to be conscientiously examined ; 
and I hope tbat my investigation will induce other anatomists to 
work in this direction to prove or to disprove this statement, 
which in the present state of our knowledge can only be more or 
less hypothetical. 

On my way from Thursday Island I let slip no opportunity of 
examining, measuring, and photographing the remnant of the 
Australian aboriginals ; and hearing it stated in various quarters 
that there were living in the interior of Queensland certain 
natives described as devoid of bair, I thought the problem of a 
possible occurrence of a hairless stock among the abhoriginals 
worthy of a personal investigation. I have written to Prof. 
Vircbow of Berlin at length concerning my examination of this 
hairless family, which I found at Gulnarber Station, near St. 
George, on the Balonne River. This was made considerably 
easier for me by the kind assistance of Mr. G. M. Kirk of 
Gulnarber Station. As regards this instance of natural, and in 
this case hereditary a¢richia universaiis among tbe Australian 
aboriginals, I will only remark that it forms an_ interesting 
antithesis to the well-known cases of excessive bypertrichosis. 

Witb a view of pursuing comparative anatomical researches 
on the brain of the marsupials, I went to Pikedale, near Stan- 
thorpe, where I succeeded during a stay of almost six weeks in 
acquiring for my cerebral investigations some material which is 
almost impossible to obtain in the cities, such as Brisbane or 
Sydney, and which, as I have learnt by my own experience, 
cannot be obtained even in the bush with great ease and quick- 
ness. J succeeded, however, in obtaining a number of brains 
of some species of the genera—Macropus, Osphranter, Halma- 
turus, Petrogale, Phascolarctos, as well as a few brains of 
Ornithorhynchus and Echidna. 

At the end of December last year, still availing myself of the 
kind hospitality of Mr. Donald Gunn, I went on to his other 
station, Clairvaul, near Glen Innes, with the intention of col- 
lecting some fossils, and without great tronble I got a series 
of interesting remains of Difrotedon Australis, Nototheriunt 
Mitchellit, Phascolomys gigas, Macropus titan, &e., &e. 

When I received in May, 1880, in Thursday Island, a letter 
from my friend Mr, William Haswell, informing me that the 
Zoological Station in Sydney was not established, I determined 
not to leave Australia before the scheme had been carried out. 
Detained in Queensland by the work already referred to, I only 
arrived in Sydney in Jannary of this year, and now, alter a stay 
of one month, I have the pleasure to announce that I have every 
reason to believe that the Zoological Station at Watson’s Bay 
will be opened in a short time. My stay in Brisbane has once 
more caused me to feel the xecesst¢y of such an institution for 
the biologist. I could expatiate at length on the advantages of a 
zoological station, but I content myself with remarking that, in 
spite of my great dislike to waste my time, I was obliged to 
spend many days, even weeks, in Brisbane and Sydney withont 
ne possibility of working, on account of the want of a snitable 
place, 

I repeat again my conviction, grounded on long experience, 
that ‘the immediate need is not of apparatus or libraries, but 
of a place for undisturbed work.” ? I hope to be able, not later 
than in two months, to work in the Zoological Station in Wat- 
son’s Bay. Iam convinced that many men of science will avail 
themselves of it in future years ; and I am satisfied to leave for 
future generations such a memento of my stay in Sydney as the 
first zoological station in Australia. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIGE.—The Physiological Laboratory (Dr. Foster’s) 
will be open during the Long Vacation, anda series of repetitions 
of lectures and demonstrations will be given by Mr, Waters, the 
Assistant Demonstrator, in Elementary Biology, Histology, and 
Physiology. 

The Cavendish Laboratory will be open during July and 
August, and the Professor of Experimental Physics or one of 
the Demonstrators will attend daily. 

Prof. A. C, Haddon, of the Royal College of Science, 
Dublin, has been nominated by the Board of Natural Science 


Ride Proceedings of the Linnean Society of New South Wales, August 
35, 1878, 
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Studies to study at the Zoological Station at Naples during” the 
ensuing avtomn, 

The Board of Mathematical Studies has issued a report show- 
ing that in the last Mathematica! Tripos the total of marks was 
33,541, of wh'ch the first ten wranglers averaged 8582, In the 


“last five days 11,753 marks were assigned to riders, and 7770 to 


problems ; of which the first ten wranglers averaged 2388 and 
936 respectively, The additional examiner stated his satisfaction 
with the answering; and be considered that nuch of the time 
formerly occupted by the study of astronomy, including the 
Lunar and Planetary Theories, Figure of the Earth, and Preces- 
sion of Nutation, was now devoted to Ieat, Electricity, and 
Magnetism. Comparing the progressive nature of the latter 
subjects with the stationary nature of the former, the latter afford 
the best means of testing the mathematical ability of the candi- 
dates. : 

Prof. Cayley will lecture in Michaelmas Term on Abel’s 
Theorem; Dr. Ferrers (Master of Cains) on the Theory of the 
Potential; Mr. Niven (Trinity) on Electrostatics ; Mr. Glaisher 
(Trinity) on Definite Integrals and Differential Equations ; Mr. 
Hobson (Christ’s) on Rigid Dynamics; Mr. Stearn (King’s) on 
Conduction of Ileat and Electricity; Mr. Allen (St. Peter’s) on 
Magnetism; Mr. Dickson on Dynamics of a Particle. 

‘The annual report of Prof, Adams to the Observatory Syndi- 
cate states that, notwithstanding the exceptionally unfavourable 
weather for observing, there had been made 2834 determinations 
of Right Ascension and North Polar Distance with the transit 
circle, including 2151 observations of zone stars which were 
made on eighty nights. Satisfactory observations of the partial 
solar eclipse, December 31, 1880, were obtained with the North- 
umberland equatorial, employing the wire micrometer. The 
observations with the transit circle for nadir point and level 
have been facilitated and rendered much more satisfactory by an 
alteration in the mode of illumination of the wires through the 
Bohnenberger eyepiece. Instead of placing a small band-lamp 
oua stand close to the eyepiece, which gave an uncertain image 
at the best, the illumination is now effected by means of a 
paraffin lamp placed on a platform at the requisite elevation 
about ten feet from the eyepiece. The rays for the lamp are 
rendered parallel by passing through the system of lenses in- 
tended for the illumination of the microscopes of the eastern 
circle, which is not in ordinary use. There is now no difficulty 
in getting the light properly directed, and the images both of the 
Right Ascension and Declination wires are dark and very distinct. 
The observations of standard stars are completely reduced in 
R.A, and N.P.D. to the end of 1879 and part of 1880, as to 
the zone stars, the true R.A, and N.P.D. are obtained to the 
end of 1878, the approximate N.P.D. to the end of 1879. The 
calculation of reduction of apparent place to mean is completed 
to the end of 1876, and is far advanced for 1877. Meteorological 
observations are regularly made, A third assistant in the Obser- 
vatory is urgently needed. 

The following awards have been made by the Master and 
Seniors of St. John’s College for proficiency in Natural 
Sciences :—To Samways, a Wright’s Prize, with 1oo/. for the 
year; to Weldon, Edmunds, Love, T. Roberts, Foundation 
Scholarships; to Pagan, Goodman, Exhibitions. The Open 
Natural Science Exhibition was awarded to H, Wilson of the 
Leys School, and another Open Exhibition to J, Kerr of Man- 
chester Grammar School. 
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SCIENTIFIC SERIALS 


Trimen’s JYournal of Botany, June, 1881, contains :—Notes 
on Carex flava, 1, by F. Townsend, M.A.—A revision of the 
Indian species of Leea, by C. B. Clarke, M.A.—Notes on Irish 
plants, by II. C. Tart, B.A.—Short notes.—Extracts and 
notices of books and memoirs.—Botanical notes. 


Tur American Naturalist, June, 1881, contains :—The 
archeology of Vermont, by Prof. Geo, H. Perkins.—On the 
larval habits of the Bombyliide, by C. V. Riley (witb a coloured 
plate). —On the late explorations in the Gaboon, by H, von 
Kopenfels.—On the Pueblo pottery, by Edwin A. Barber. 


Kosmos, Jahrgang v. Heft 2, contains:—Prof. Dr, Fritz 
Schultze, on the relations of sceptical naturali:m to modern 
natural science, with especial reference to the evolution theory 
(conclusion).—Henry Potonié, on the relations of morphology 
to physiology.—Dr. Fritz Miiller, Atyotda Potimirim, a roud- 
eating fresh-water shrim, (with twenty woodcuts). 
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Revue Internationale des Sciences, May, 1881,—M. Debierre, 
on physical dynamism and biological dynamism (concluded).— 
A. Charpentier, on the examination of the powers of vision, from 
a general medical point of view.—J. Morton, the city of Gheel, 
in Belgium, and its asylums,—H. Miiller, on the pretended 
refutation of Boumer of the theory of flowers (translated from 
Kosmos). 


Nyt Magazin for Naturvidenskaberne, Christiania, 1880-1881. 
Band 26, Heft i.—Herr Leonhard Stejneger continues his con- 
tributions to the ornithology of Madagascar, and describes a 
new 7Zylas, which appears to be closely allied to the 7. 
madagasc. of Grandidier.—L. Meinich gives the result of his 
examination of the quartz and sandstone formations of the 
Trysilfjeld near Kongsberg, Norway, and Herr H. Rensch, 
editor of Naturen, describes the geological character of the 
strangely dislocated and fissured fjeld known as the Torghattee, 
on an island off the lIeligoland coast. The same writer occu- 
pies nearly all the pages of Heft 2, first in giving the remainder 
of his observations of the Torghatten caverns and rocks, and 
next in a comprehensive and elaborate description of the cha- 
racter of the conglomerate sandstones and metamorphosed schists 
in the Nordfjord and Géndfjord districts near Berglun, to which 
he adds the analyses and histological results obtained from the 
examim.tions of these rocks in the Leipzig mineralogical labora- 
tory. These numbers of the magazine contain, however, some 
specially interesting communications by Herren Danielssen and 
Koren of the varions new forms of Gephyrez and Echinoder- 
mata obtained in the Norwegian Arctic Expedition. These 
observers describe a form of Bonellia, to which they have given 
the name of Hamingra Arctica, which approximates closely to 
Bonelia viridis, first found in the northern seas about forty years 
ago by Ilerr Koren. Only one specimen was obtained of 
Hamingia. In regard to echinoderms the expedition has proved 
more fortunate, and Herren Daniels-en and ‘Soren describe 
several new forms of Asterias, Solaster, and Asterina. 


SOCIETIES AND ACADEMIES 
LONDON 

Mathematical Society, June 9.—S. Roberts, F.R.S., pre- 
sident, in the chair.—Prof, Mannheim and Mr, T. Craig (United 
States Coast Survey) were admitted into the Society, and Mr. 
G. R. Dick, Professor of Mathematics in the Royal College, 
Mauritius, was elected a member.—Much interest was excited at 
the meeting hy the fact that one of the Scciety’s Foreign 
Members was present, and proposed to read a paper. M. Mann- 
heim is well known in this country to be a most elegant culti- 
vator of the modern geometry on the lines of Poncelet and 
Chasles. He has more especially worked at the following sub- 
jects :—(1) The method of geometrical transformation, following 
out in this direction Poncelet’s researches in the theory of reci- 
procal polars; (2) the plane representation of certain space- 
figures ; (3) the wave surface (his early papers form the subject 
of an article in the Quarterly Fournal for 1878 by Prof. C. 
Niven, F..S.); but lastly, he has been more particularly engaged 
uponthe study of properties relative to the displacement of 
figures in space; to this he has given the name of ‘‘Géomeétrie 
Cinématique ” (Dr. Ball in his “‘ Theory of Screws” says, ‘‘To 
M. Mannheim helongs the credit of having been the first to 
study yeometrically the kinematics of a constrained body from a 
perfectly general point of view”):—his recent work with this 
title has qhtained a warm recognition pvopter merita in this country 
—on this occasion Prof. Mannheim communicated a paper “ Sur 
les surfaces paralléles,” which was characterised by all the clear- 
ness and power of exposition so well known to beloug to mathe- 
maticians of the French school. Dr. Hirst, F.R.S., in pro- 
posing a vote of thanks, lightly touched upon the novelties of 
the communication, and expressed the pleasure it gave him and 
the meeting to see his fellow-student and friend present in the 
Society’s rooms. A cordial] vote of thanks having been carried, 
M. Mannheim briefly thanked the members present for their 
kind reception of him.—Other communications were :—On 
certain symbolic operators, by Mr. J. W. L. Glaisher, F.R.S.— 
On a system of co-ordinates, by Prof. Genese.—Note on a 
system of Cartesian ovals passing through four points on a circle, 
by Mr. R. A. Roberts.—On the Gaussian theory of surfaces, by 
Prof. Cayley, F.R.S,—On a theorem in the calculus of opera- 
tions, hy Mr. J. J. Walker.-—On spherical quartics, with a 
quadruple cyclic arc and a triple focus, hy Mr. H. M. Jeffery, 
F.R.S.—Note on the wave surface, by Prof. Mannheim. 


Chemical Society, June 2.—Prof. Roscoe, president, in the 
chair.—It was announced that a hallot for the election ol 
Fellows would take place at the next meeting of the Society 
(June 16).—The following papers were read :—Experimental 
researches on the amalgamation of silver ores, by C. Rammels- 
berg.—On the action of solvents on saponified oils and waxes, 
by A. H. Allen and W. Thomson, The authors have made 
many experiments with a view of discovering a correct method 
for the analysis of mixtures of hydrocarbons with animal and 
vegetable fatty matters. Two methods are suggested. In both, 
the sample is boiled with a solution of caustic soda in alcohol, 
which is, in one case, diluted with water, and then shaken np 
with ether, to dissolve out the unsaponifiable matter, leaving the 
soap in the solution ; in the other method alcohol is added to 
the mixture, and then some sodium bicarbonate and ignited 
sand; the whole is dried and extracted by yetroleum spirit in a 
Xoxhettes apparatus. Some analyses are given in the paper ; 
good results were obtained.—On the sulphides of copper 
and a determination of their molecular weight, by S. U. 
Pickering, The author has heated cupric sulphide alone, ina 
current of hydrogen and in a current of carbonic acid, and con- 
cludes that thé sulphur is given off in two separate and equal 
portions at totally different temperatures ; therefore the molecule 
contains two atoms of sulphur. Ilydrogen reduced the sulphide 
to the metallic state-—Chemical examination of the Buxton 
thermal water, by J. C. Thresh. The author has disproved the 
extraordinary statements of Playfair and Muspratt that one 
gallon of this water contains 206 and 504 cubic inches of nitro- 
gen. The water really contains 22°98 c.c. of nitrogen per litre. 
He points out how the error originated. A complete analysis of 
the mineral constituents is given; amougst them are molybdic 
acid, cobalt oxide, &e.—On potable waters ; determination of 
total solids, by E, J. Mills. This determination is made by 
carefully noting the time required hy a glass bulb to rise a given 
distance through the water.—On the estimation of the value of 
zine powder and on a gauge for measuring the volume of gases 
without calculation for temperature and pressure, by J. Barnes. 


Zoological Society, June 7.—Prof. W. I]. Flower, LL.D., 
F.R.S., president, in the chair.—The Secretary called the atten- 
tion of the meeting to the opening of the Insectarium in the 
Society’s Gardens, which had taken place on April 25, and read 
a report on the insects that had been reared and exhihited there, 
drawn up by Mr. W, Watkins, the Superintendig Entomologist. 
—Mr. F. M. Balfour, F.Z.S., read a paper on the development 
of the skeleton of the paired fins of Elasmobranchs considered in 
relation to its hearings on the nature of the limbs of the Verte- 
brata. The object of the investigations recorded in this paper 
was explained by the author to he twofold—viz., on the one 
hand to test how far the study of the development of the skeleton 
of the fins supported the view which had previously been arrived 
at by the author, to the effect that the paired tns were the 
specialised and highly-developed remnants of a once continuous 
lateral fin on each side, and on the other to decide hetween the 
views of Gegenbaur and Huxley and Thacker and Mivart as to 
the primitive type of fin-skeleton. The author pointed ont that 
the results of his researches were entirely favourable to the view 
that the paired fins were structures of the same nature as the 
unpaired, and that they gave a general support to the views of 
Thacker and Mivart. They clearly showed that the pelvic fins 
retain more primitive character than the pectoral. Conclusions 
were drawn somewhat adverse to the views recently put forward 
on the structure of the fin by Gegenbaur and Huxley, hoth of 
whom considered the primitive type of fin to be most nearly 
retained in Cerafodus, and to consist of a central multisegmented 
axis with numerous rays on its two sides, It appeared, in fact, 
that the development of the skeleton demonstrates that a biserial 
type of fin like that of Ceratodus could not have been primitive, 
but that it must have been secondarily derived from a uniserial 
type, by the primitive bar along the base of the fin (the dasz- 
pterygium) being rotated outwards, and a second set of rays 
being developed on its posterior border.—Mr,. We Blanford, 
F.Z.S., read some notes on a collection of Persian reptiles 
recently added tothe British Museum, amongst w hich was an 
example of a new species of lizard, proposed to be called 4gana 
Persice,—A communication was read from the Kev, O. P. Cam- 
bridge, C.M.Z.S., on a new spider of the family Zheraphostde. 
The chief interest attaching to this spider was the fact that it 
had lived in the Gardens of the Society from March to Octoher, 
1880. Mr. Cambridge proposed to name the species Hamaomma 
Stradlingii, after Dr, Stradling, who had brought the specimen 
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in qnestion home from Bahia, —Mr. G, E. Dobson, C.M.Z.S., 
read a paper on the pharynx, larynx, and hyoid hones in the 
Epomophort, indicating some very remarkable | eculiarities of 
structure, in which the:e bats appear to differ not only from all 
other Chiroptera, but from all other mammals, Pharyngeal air- 
sacs were also described in the males of Epornophord monstrosus, 
frangueti, and conpius.—Mr, J. Gwyn Jeffreys, F.R.S, read 
the third of the series of his memoirs on the Mollusca procured 
during the Lightning and Porcupine expeditions, 1868-70, The 
present paper contained an account of the families from Aed/iide 
to Zellinide. Eleven new or hitherto unfigured species were 
described. The geographical, hydrographical, and geological 
distribution of the species enumerated were fully given.—Mr. F. 
C. Selous read a paper on the Sonth African Rhinocero-es, 
based upon speciinens collected and observations made during 
nine years’ hunting in Southern and South-Central Africa, Mr. 
Selous had come to the conclusion that in these countries only 
two well-marked species of AAzzoczros existed—namely, the 
square-monthed Aiznoceros simus, and the prehensile-lipped #. 
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Entomological Society, June i1.—Mr. H. T. Stainton, 
president, in the chair.—Rev. E. N. Bloomfield, M.A., was 
elected a Subscriber to the Society.—Mr. J. Jenner Weir, cn 
behalf of Mr. J. W. Douglas, exhibited, and read remarks on, 
various British species of -f/ewro./es and Orthesia, one of which 
was described as new to science under the name of O, Normani. 
—Mr. T. R. Billups exhibited specimens of Cradro clavipes, L., 
and Alolorchus minor, L.—Mr. J. Sang exhibited some interest- 
ing varieties, &c., of British Lepidoptera.—The Secretary read a 
communication from: Mr. G. E. Piercey respecting a creature 
stated to be noxious to travellers in Turkestan. It was suggested 
that this was probably identical with the well-known dzgas Per- 
sicus.—The Secretary also read a report from the Committee 
appointed at the last meeting of the Society to inquire into the 
supposed presence of PAy/loxera on the vines in Victoria ; also 
a communication from the Colonial Office respecting an insect 
stated to be destructive to the eggs of locusts in the Troad.— 
Lord Walsingham read a paper on the Zortricide, Tineid.z, and 
Pterophoride of South Africa,—Mr. A. G. Butler communicated 
a memoir on the genns Sypua.—Mr. W. L. Distant communi- 
cated descrij tions of AAynchofa from the Australian and Pacific 
regions. 

PARIS 


Academy of Sciences, June 6.—M. Wurtz in the chiir.— 
The Secretary read telegrams from the Emperor of Brazil (of 
May 31 and June 2) announcing the discovery of a comet.—Ou 
the right ascensions of the moon observed at Algiers by M. 
Trepied, by M. Faye. Hansen’s tables, defective for long-periud 
inequalities, are shown to be perfect for ordinary inequalities. 
Newcomh’s correction, instead of being too great, has to be 
increased 1’.—Researches on sulphide of nitrogen, by MM. 
Berthelot and Vielle. Znter alia, it detonates with violence 
under the hammer, but it is less sensible to shock than fulminate 
of mercury or nitrate of diazobenzol. In heating, it deflagrates 
about 207°, The heat of formation is negative. The pressures 
arising from explosion in a closed vessel are very near those from 
fuluinate, but the velocity of decon:position is very different.— 
On the report of M, Roudaire, on his last expedition in the 
Tunisian Chotts, hy M. de Lesseps. Further examination con- 
firms the feasibility of the inland sea project, the palitical advan- 
tages of which (with others) are noted, —On the geological results 
of M. Roudaire’s mission, by M. Hebert. Tunisia seems to have 
emerged during the long periods between the deposit of the 
Senonian Chalk and that of the Middle Miocene. Tbe basin of 
the Chotts, with the Cretacean masses bordering it on either 
side (their strata anticlinal), are like a button-hole, the Chotts 
forming the aperture.— New analyses of jadéite and some sodi- 
ferous rocks, by M. d’Amour. It is proved that beds of jadeite 


(which is larzely used in India and China for ornaments, and | 


found in the form of coms, hatchets, &c., in European doimens 
and caves), ext-t im Asia, especially the Thibet region ; also in 
North and South Anerica, From analysis of some European 
rocks the anthor finds reason to suppose that beds of jadeite 
my also he found in the Alpine chain, or region near; thus the 
prehistoric articles in Europe would be naturally explained, 
without migration of Asiatic peoples. MM. Boussingault and 
Daubrée mide rem? ks on the subject.—Study of electricity on 
board modern ships ; incidental remarks (1) on the influence of 
the mode of junction in complex electric circuits, and (2) on the 
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principle of an electric hygrometer and a fire-alarm, by M, 
Ledieu, The iron hulls of fast ships, sheathed with wood, then 
copper, both fixed metallically, form a complex pile, which the 
autbor studied. Experimenting with a moist piece of waod 
having copper nails in it, he found a battery current had much 
greater intensity when the rheophores were applied to the nails 
than when applied to the wood, Using dry wood with the 
former arrangement, the inten:ity varied wiih the atmospheric 
miisture. This mi_ht be applied ¢¢. in measuring dew-forma- 
tion. Fora fire-alarm he would keep the wood slightly moist 
by means of spongy matter on its surface connected with water. 
A galvanometer wonld indicate the degree of dryness of the 
wood, and if a certain limit were reached the needle would 
cause a bell to ring. —On the 7é/e of phosphoric acid in volcanic 
soils, by M. de Gasparin. Hecontroverts Prof. Rieciardi’s view 
that the fertility of the eruptive strata of Etna is due to 
presence of this mineral, The concomitance of muddy forma- 
tions, and the climate, hastening the decomposition of lava, 
are the chief factors.—The vines of Soudan of the late M. 
Légard, by M. Planchon,—The solar parallax deduced from 
American photographs of the transit of Venus of 1874, by Mr. 
Todd.—On the functions of two variables arising from the inver- 
sion of integrals of two given functions, by M. Fuchs.—On the 
expressions of ca-ordinates of an algebraic curve by Fuchsian 
functions of a parameter, by M. Picard.—On a property of 
uniform functions, by M. Poincaré.—On the liquid state and the 
gaseous state, by Mr. Hannay. He claims to have proved, more 
than a year hefore, for all pressures, what MM. Cailletet and 
Hautefenille have lately established for a single pressure: viz., 
that the continuity of the liquid and gaseous states (Andrews) is 
only apparent. —Cyanides of sodium and barium, by M. Joannes. 
—On the combinations of iodide of lead with alkaline iodides, 
by M. Ditte.—On the ré/e and the origin of certain microzymas, 
by M. Béchamp. The microzymas in rocks, earth, mould, 
street-dust, or the slime of marshes, have no other origin than 
thove forming an integral part of every living organism, and 
whose rv/e is the total destruction of this after death ; after which 
they remain in the soll or the air, ready chiefly for transformation 
of organic m‘tter for vegetation.—On the non-existence of 
Microzyma Crete ; reply to M. Béchamp, by MM. Chamberland 
and Roux.—On the mechanism of troubles produced by cortical 
lesions, by M. Couty, Unilateral and limited cortical lesions 
involve profound modifications of the various functions of the 
medulla oblongata and the spinal cord opposite, leaving intact 
the brain-functions.—On the embryogeny of Ascidians of the 
genus Lithonephora, by M. Giard.—On the stomatorrhiza of 
Succulina carcint, Thompson, by M. Jourdain.—On the mor- 
pholegy of the foetal envelopes of Chiroptera, by M. Robin,— 
Contributions to the cryptogamic flora of Banks’s Peninsula 
(New Zealand), by M, Crié.—Mr. Stane’s star-catalogue was 
presented by M. d’Abbadie. 
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LECTURES ON TEACHING 


Lectures on Teaching, Delivered tn the University of 
Cambridge during the Lent Ternt, 1880. By J. G. 
Fitch, M.A. (Cambridge: University Press, 1881.) 

UR review of this new contribution to the now 
copious and increasing educational literature of the 
country has been delayed by causes complimentary to its 
author. The felicity and charm of the style, the freshness 
of treatment of even hackneyed topics, and the interest 
and practicalness of the matter, rendered the reviewet’s 
proverbial dipping into a book impossible in this case, 
and the work had to be read for its own sake as much as 
for that of criticism. The author has long been known 
as one of our most earnest practical and enlightened 
educationists, and though perhaps nota polemical pioneer 
in the educational field, an advanced, safe, and healthy 
thinker on the important problems involved. Of this new 
utterance of her husband, the wzxor drlectisstuza, to whom 
the book is curiously but most appropriately dedicated, 
has no reason to be ashamed, even though it is not the 
newest poem or novel, and onlya prosaic, but by no means 
prosy, volume of “Lectures on Teaching”—a title, by 
the way, much too modest for the quality of the book, 
which should in future editions be exchanged for one 
more worthily distinctive and more expressive of its 
contents. 

The occasion of its nroduction is one of no small 
interest and importance in the history of educational 
progress in this country. For some years back, there 
have been made some laudable attempts to secure for 
education University recognition and standing, by the 
appointment of Professors of Education. The first 
practical effort in this direction was made by the College 
of Preceptors, which had the merit of appointing, in 1873, 
the first Professor of Education in Britain, the late 
enthusiastic and enlightened Joseph Payne. This was 
followed by the establishment of Education Chairs, in 
1874, in the Universities of Edinburgh and St. Andrews, 
Tt took some time for our greater conservative Universities 
to adopt, even in part, such an unwonted innovation, 
though earnestly and repeatedly pressed to do so in 
Memorials from the Head-masters of our great Public 
schools, whom they had trained as scholars but neglected 
as teachers ; leaving them to gain what professional skill 
they have, as they themselves confess, at the expense of 
their pupils. At length, in 1879, Cambridge came to the 
conclusion that it would no longer be derogatory to them 
to patronise to some extent the new Science of Education; 
and a “ Teachers’ Training Syndicate” was appointed, 
which issued a scheme of examination in the history, 
theory, and practice of education, with lectureships on 
these branches of the subject. The first course was given 
by the well-known genial educationist, Mr. Quick, on its 
history ; the second, by Mr. James Ward, on its science ; 
and the third, by Mr. Fitch, on its practical aspects, which 
we have now before us. The next step for these Uni- 
versities to take, which they must—shall we say cordially 
will ?—take before very long, will be to do for education 
what has been done for other subjects—to give it full 
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University status by the appointment of Professors of 
Education—a step that will do more than aught yet 
attempted to give teaching and teachers the standing, 
influence, and emolument to which the importance of their 
work to national culture and progres: justly entitle them 
from the lov est to the highest ; and a step tbat will more 
than repay the Universities themselves, which would thus 
be entering, as Mr. Fitch well observes, “on an honour- 
able and most promising field of public usefulness,” that 
will help to “make the work of honest learning and of 
noble teaching simpler, more effective, and more delightful 
to the coming generations.’’ 

Though deprecating any claim to be a systematic 
treatise, or a “manual of method” on the subject, the 
book traverses the greater part of the general field of 
inquiry, and to the practical student and teacher will be 
found more helpful, suggestive, and scientific than more 
elaborate and pretentious text-books. The work is singu- 
larly readable, attractive, sound, sensible, and practical, 
and altogether free from hobby-horsiness. Though sub- 
ordinating theoretical treatment, Mr. Fitch is, as a rule, 
scientific in spirit and suggestion ; and when discussing, 
as he does, controverted questions that generally rouse 
polemical combativeness, if not bitterness, he does this 
with so much of the szavztev, and with such genial per- 
suasiveness in favour of his conclusions, which are for the 
most part sound and abreast of recent opinion, that the 
book is calculated, in an unusual degree, to carry en- 
lightened conviction on many problems into the conser- 
vative ranks of University men, still too impervious to 
change in their traditional views of cducation. Canvass- 


| ing, as Mr. Fitch does, so many subjects of controversy, 


it cannot be expected that his conclusions will be generally 
accepted—on not a few we deem him in error, and should 
be prepared to join issue ; but they are always so presented 
as to command, and to gain, the most careful considera- 
tion and to disarm opposition—an invaluable element with 
the class he specially addresses. 

The mere headings of the chapters show the interest 
and extent of the field traversed. We have “ The Teacher 
and his Assistants,’’ in which an inspiring, noble, but far 
from Utopian, ideal is held up for imitation: “‘ The School, 
its Aims and Organisation,” in which such important 
questions, as what a liberal education is, what subjects 
should be taught, and the like, are discussed: “The 
School-room and its Appliances,” where excellent practical 
suggestions are given towards making our schools the 
healthy, comely, and educative centres they ought to be 
in any wise community : “ Discipline,’’ in which this vital 
element in school life is treated with admirable spirit and 
wise counsel, traversing the various disciplinary influences 
that ought to be brought to bear on the child, before the 
ultima ratio of corporal punishment is resorted to, which, 
thongh not condemning it altogether, he wisely thinks 
“is almost wholly unnecessary, does more harm than 
good, and in just the proportion in which teacbers under- 
stand their business, they will learn to dispense with”: 
“Learning and Remembering,” where some sensible 
practical hints are given as to the use and abuse of that 
universal school hack, the memory, the treatment of which 
he rightly considers a very good test of “‘the difference 
between skilled and unskilled teaching,” though his psy- 


chology of this so-called faculty is questionable, savouring 
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too much of the orthodox Hamiltonian school, and too 
little of the, at present despised, phrenological, which latter 
considers memory a mode of action of all the intellectual 
faculties, and which, on this point at least, contains more 


truth and practical suggestion than is generally suspected: | 


* Examining,” in which the elements of skilful questioning 
are well put, and not a few fresh suggestions made, as in 
regard to the use of “ Socratic questioning” in school, on 
which, however, we recommend to the author's considera- 
tion, the views of his friend, William Ellis, the liberal 
and philanthropic founder of the Birkbeck Schools, who 
was the first to adopt and advocate it in its entirety, 
making it a true Socratic dialogue, the pupil also stating 
difficulties and asking questions of the teacher, as well as 
answering questions asked: the “ Preparatory Training’’ 
of the child, in which much sound practical advice is 
conveyed as to the early stages of the “three R’s” and their 
congeners, but in which, amidst much appreciation of 


the Kindergarten, this system is on many points—we are | 


sure unconsciously—greatly misunderstood and misrepre- 
sented; as that Frébel did not take “a large, or very sound, 
view of the purpose of education as a whole,” that the 
system “does little or nothing to encourage reflection,” is 
apt to mistake means for ends,” “‘ does not train to over- 
come difficulties,” and much else in the same strain, 
regarding which, we may safely and confidently leave 
Mr. Fitch to Miss Shireff and other wise and fully-informed 
Kindergartener : “The Study of Languages,” in which the 
vexed question of the place of the ancient classics and 
modern languages in education is very fairly and estima- 
tively stated, and recent broader views advocated, a 
chapter that would he studied with advantage by both 
parties in this wordy strife : ‘The English Language,” 
where he claims a very high—we should be inclined to 
claim even a higher—place for the native tongue and 
literature, in intellectual, cultural, and general educative 
power, when rightly taught, and gives some excellent 
practical suggestions to help towards this, his conclusion 
being admirably expressed thus—“ If your scholars do 


not acquire a positive love for reading ; if they do not ask © 


to be allowed to read the whole book or poem of which 
the extract you take as a lesson forms a part;. . . if they 
do not feel a heightened admiration for what is noblest 
and truest in literature, and an increasing distaste for 
what is poor and flimsy and sensational: then be sure 
that there must be something incurably wrong in your 
method of teaching, and that all your apparatus of 
grammar, paraphrase, and logical and grammatical 
analysis, will have failed to fulfil its purpose.” 

Then we have two chapters on ‘ Arithmetic,” both as 
an art and a science, on which, as might be expected 
from the author of a well-known text-book on the subject, 
he places high value, for both culture and use, and on 
which he gives very good hints; on ‘‘Geography”’ and 
“ History’? he is equally fresh, suggestive, and practical ; 
and the book concludes with two very good chapters on 
the teaching of ‘ Natural Science” and on ‘The 
Correlation of Studies.” 

On the place of science and scientific teaching in all 
true education Mr. Fitch speaks with his accustomed 
candour, fairness, and perspicuity, and pleads in their 
favour with a quiet but frm and skilled advocacy, which, 
with its genial non-polemical incisiveness and force, 


makes it a real acquisition to the growing literature on 
the scientific side, which will carry conviction into certain 
scholastic circles that would be, as they have been, deaf to 
more formal and strenuous pleading. Here Mr. Fitch 
reveals himself with unwonted power asa skilled, Socratic, 
| but disguised polemic, in the advancing cause of science 
in education. His way of making the scientist in educa- 
tion put his case “to those who live in the academic 
world,’ is admirable; ‘You are mistaken in supposing 
that the domain of physical science is a merely material 
and practical region, while yours is essentially intellectual. 
There is here a body of truth of the highest practical utility, 
no doubt, but also of the greatest value for educational pur- 
poses. The laws and principles by which the facts of the 
material world may be explained and co-ordinated, are 
quite as uniform, quite as beautiful, and as far-reaching 
in their applications, as any of the laws of language or 
the truths of mathematics. Moreover, the processes of 
thought required in the study of these questions are just 
as vigorous, just as stimulating, stand in just as close a 
| relation to the intellectual needs of a well-instructed man, 
_as those involved in the older studies. You can make 
the teaching of physical science as fruitful, as thoroughly 
disciplinal for all the higher purposes contemplated in a 
| liberal education, as the teaching of Greek or of geometry, 
| if you will only first recognise the possibility of making it 
so, if you will encourage skilled and accomplished men to 
take up this branch of instruction, and are ready to give 
them the same status and encouragement as you now 
give to accomplished teachers of philology or history. 
Enlarge your conception of what a liberal education 
means.’’ Mr. Fitch concludes that “of the legitimacy 
of these claims there can be no doubt,” and wishes “some 
Huxley or Tyndall had enunciated this message before 
we ourselves went to school.” He shortly discusses the 
| utilities of physical truths, their beauty and intellectual 
attractiveness ; the disciplinal value of the inductive pro- 
cess by which they are discovered, and its function as 
an invaluable corrective and necessary supplement to the 
one-sided deductive method of the common scholastic 
studies. His recommendations on the practical teaching 
of science in schools, and on technical education, are 
also good, and to the point. Altogether, this chapter on 
Science deserves perusal by all interested in its teaching, 
and we wish our space allowed us to take his arguments 

| up in detail. 
The last chapter, on “The Correlation of Studies,” is 
an important one, and in great part sound and sensible, 
| though not a few will be inclined to disagree with the 
author on some points; for the problem of “the conflict 
| of studies” is as yet more crude and unsettled than any 
other in the educational world. He wisely controverts 
the plausible maxim, ov multa, sed nultum. His division 
of the proportionate times that should be given to the dif- 
ferent classes of studies, viz. ‘nearly half to language and 
literature and subsidiary exercises, and of the remaining 
half, rather the larger portion to mathematics, and the 
smaller to experimental science,” will provoke controversy» 
and is surprising in an advocate of science in schools, 
He would also have never more than two physical sciences 
studied at the same time. His remarks on the principle 
of selection amidst the increasing press of studies should 
be serviceable to distracted teachers, and help them to a 
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choice ; though here, also, he leans overmuch to the 
linguistic side. 

In the curriculum of studies recommended by him, Mr. 
Fitch has strangely subordinated, if he has not greatly 
ignored, the studies that prepare the citizen for his duties 
as a member of the State—the Social and Political 
Sciences. Surely he has not read, or greatly studied, the 
admirable pleading in their favour to be found in the 
works of his friend William Ellis, and also of George 
Combe, as recently fully presented in his educational 
contributions, edited by one of his colleagues in the in- 
spectorate. In this respect, there appears to us to exist 
a serious hiatus in his plan of study. One of the 
doctrines he enunciates is also enough to raise the 
old phrenologist from his grave, what he calls “the 
convertibility of intellectual forces,” whereby, he in- 
forms us, “every kind of mental power, once worked 
and applied to a worthy purpose, becomes avail- 
able for other purposes, and 7s capable of being trans- 
formed into power of another kind”—an ancient error 
in schools, still fruitful of failure and wrong, which we 
are surprised to find held by a man so generally wise on 
education. Poor George Combe otherwise fares sadly at 
the hands of Mr. Fitch, who describes his mission in life 
as being that of advocating the one doctrine of inherent 
hereditary aptitudes, and says that ‘“‘he never could in- 
duce his friends seriously to attempt the classification and 
teaching of a school on his principles, and the experiment 
yet remains untried” ! What of the history of such 
schools given in the work on Combe’s principles just 
named ? 

Though not agreeing on many points with the author, 
as was inevitable in a field so full of controversial matter 
as the growing science of education, we look upon the 
book asa valuable contribution to the subject, which, by 
its unusually attractive style and high tone, will command 
a wide audience, and, from the auspices under which it is 
produced, will reach places where sound educational 
philosophy too seldom penetrates, We cordially recom- 
mend it to all interested in education, and specially to 
teachers; and alsotothe active Education Society, as, like 
Prof, Bain’s recent work on Education, which they have 
already taken up, an admirable basis of profitable 
discussion. 


PRACTICAL TT STOLOG 


A Text-Book of Practical Histology, with Outline Plates. 
By W. Stirling, M.D., Sc.D., F.R.S.E., Regius Pro- 
fessor of the Institutes of Medicine in the University 
of Aberdeen. (London; Smith, Elder and Co., 
1881.) 


T the outset Dr. Stirling informs us that “the purpose 

of this work is twofold: first, to give plain, definite, 

and precise directions for the preparation and examina- 

tion of the animal tissues; and secondly, to ensure that 

the student executes a drawing of the majority of the 

microscopic specimens which he makes for preservation. 

For this purpose a series of Outline Plates is issued with 
phertext./ 

As regards the first of these objects, there is no doubt 

that to give “‘ plain, definite, and precise directions” is a 


desirable and praiseworthy object, which most, if not all 
‘practical’? books strive to attain. Those that succeed 
in this endeavour differ from one another chiefly in the 
means by which this object is accomplished ; in some the 
author arrives at his object after long-continued patient 
and diligent work, in other rarer instances he utilises the 
works of others, and by doing so he may, and sometimes 
actually does, produce a book which has considerable 
merits of its own, inasmuch as it gives in plain and simple 
words valuable and useful extracts of much larger original 
works full of minute and bewildering details, not easily 
understood by, and of little practical use to the ordinary 
student. Dr. Stirling, although his book cannot in any 
sense claim to be considered other than a book of com- 
pilation, has nevertheless succeeded in presenting to 
the medical student, anxious to acquire the necessary 
amount of knowledge in practical histology, a work 
which, conveying in a short and intelligible manner a 
great deal of information, will, we dcubt not, prove of 
service. 

As regards the second object of the book, viz. that the 
student should for himself make drawings of his micro- 
scopic specimens, we fail to see how Dr. Stirling’s Outline 
Plates can advance this object in a satisfactory manner. 
We always thought that the student drawing the correct 
outlines of the specimens or of parts of the specimens 
prepared by himself, has got everything that is cssentia] 
to guide him in the study of those specimens. To fill in 
the details in pencil, or,as Dr. Stirling suggests, and what 
is still more laborious, in colours, in the outline figures 
drawn for him from somebody else’s specimens, appears 
to us of more than questionable value. 

Besides the directions for practical work a considerable 
part of the book is taken up by the description of the 
structure of the simple tissues and organs. As far as we 
can see, these descriptions are in a great measure, to the 
extent of verbal quotations, borrowed from other books, 
without even an attempt to mention this fact; by doing 
so Dr. Stirling has deviated from the accustomed rule, 
and has proceeded in a rare and unexpected manner. If 
an author introduces abstracts and verbal quotations 
from any other work, we believe it will be universally 
admitted that whatever the aim and nature of the book, 
the author is bound to mention his source; if he omits to 
do this, intentionally or unintentionally, he lays himself 
open to the charge of having committed what in the eyes 
of every rigbt-thinking man, not to say of every man of 
science and teacher in a responsible position, must ever 
be considered a grave offence. 

Dr. Stirling has made very extensive use of the “ Atlas 
of Histology” in some chapters, ¢.g. on the salivary 
glands, the kidneys, the generative organs, and others, 
making copious extracts therefrom, to the extent of verbal 
quotations, without in any way indicating that he has 
done so. 

Dr. Stirling’s proceeding is greatly to be regretted, 
since by his numerous and original works in histology he 
has won the esteem of his confréves and has proved 
himself to be sincerely anxious about the promotion m 
this science. 

The publishers deserve great credit for the handsome 
style in which the book is brought out. 


E, KLEIN 
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LETTERS LO THEE DUERO 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous comuiuinications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and nevel facts.] 


The Electric Railway in Paris 


] HAVE witbin the last few days received a letter from a friend | 
in Paris, who writes that he had last week travelled on the 
electric railway in that city. There is still much, he adds, to be 
done before it can be bronght into general use ; but nevertheless 
the train moved satisfactorily. There were fifty-four passengers 
in the carriage, which was propelled by a large Gramme machine 
and 160 cells of Faure’s battery. The experiments are to be 
recommenced very shartly with a new motor by M. de Meritens, 
and a Faure’s battery. W. SPoTTISWooDE 

41, Grosvenor Place, S.W., June 16 


Probably New Variable and Red Star 


ON May 22 I fonnd, 2° 51’-7 north of a Cygni, a deep red or 
crimson star, which is not inthe Bonn Catalogue. The nearest 
to it there is -++ 47° 3167, which in declination corresponds with 
a white stur that I observed at tbe same time, but not in R.A. 

Dr. Doberck writes to me as follows :—‘‘ Markree Observa- 
tory, 1881, May 20; observed the mew star; brick-red, the 
nicest I ever saw, 8 7 mag.” ; and ‘‘1881, May 31: rh. a.m., 
colour same as before; 8°4 m.” 

Mr. Ward of Belfast, who observed in the early morning of 
May 3! in strong twilight, describes the star as ‘* deep crimson ; 
beantiful object ; two or three comites.” 

Mr. Gledhill, in Mr. Crossley’s observatory, Halifax, fonad 
it, on May 30, ‘‘ strikingly red.” 

Dr. Ball, the Astronomer-Royal for Ireland, observing at 
Dunsink, saw it ‘fa superh crimson.” 

Prof. Krueger, director of the Kiel Observatory, described it 
as ‘‘auffallend roth” (remarkahly red), on May 30. 

On June 2 it appeared to me unchanged in colour, and increased 
from 9 mag. to °4.—June 7 and 8, colour still the same, aud 8-3 
or 84 magnitude. 

Dr. H. Krentz, writing from the Bonn Observatory, states 
that he finds an observation of the star recorded on June 19, 1857, 
but not at any other time during the progress of the observations 
for the Bonn Catalogue, in which it has not been published. 
There does not appear to be any note of its colour, and I 
think it will most likely prove a variable of a very remark- 
able character. Prof. Krueger makes its position for 1855 
a 20b, 36m. 378.°9 ; 647° 37’ 33”. Herr Krentz’s position is 
a 20h, 36m. 37%.°0; 847° 379. The white star mentioned 
above is not recorded in any of the Bonn observations ; and, on 
the other hand, I may add that I do not identify + 47° 3167 in 
the telescope. TI estimated the white star at about 9°5 mag. of 
Argeldnder’s scale, and therefore within the limits of the 
Durchmusterung. 

The small stars seen by Mr. Ward are perhaps too distant 
to he strictly considered as comites to the red star. They 
are sufficiently difficult to me, though probably easy to his wellf- 
known extraordinary sight. The position of the nearest that I 
see is about 0°, and I find two others more distant—one at 350° 
and one at 110°, with a power of 120° on a 44 inch O.G. 

There seems a peculiar dimness about the star, referable, 
probably, to the dark shade of its red. An uneducated person 
with a very excellent eye, and who never heard a description of 
a red star, compared it, at first view, to ‘a drop of d/ack blood.” 
It may be conveniently and well compared with Nos. 448 and 
553 of my ‘‘ Red Star Catalogue,” especially with the former, 
the colour of which was described by Secchi as ‘‘intense” ; and 
in the glowing red of the one object will be remarked a striking 
contrast with the deep sombre tint of the other. 

I make the approximate positions of the red and the white 
stars for 1855, and corrected from my first observations, as 
follows :— 


h ms. a ’ 
The red 20 36 2734+ 47 37°5 
The white... eects ee 20) SGTOREEEAy A607) 
Argelander’s position of his + 47°3167 20 36 28; + 47 46°8 


Millbrook, Tuam, June 3 JOHN BIRMINGHAM 


The Doctrine of the Conservation of Electricity 


I wisH to take the earliest opportunity of responding to the 
courteous letter of M. Lippmann, which appears in the current 
issue of Nature, with the acknowledzment that his quotation 
from the Comptes vendus of 1876 establishes in the most con- 
clusive manner his priority of date in the enunciation of the 
doctrine of the Conservation of Electricity. As to my own 
independent enunciation of this doctrine, it was arrived at with- 
out any knowledge of the comparison drawn by M. Lippmann 
in 1876 between the cyclical flow of heat (of Carnot’s theorem) 
and the cyclical flow of electricity. 1 approached the matter 
upon somewhat different and less clearly defined lines, and 
finally struck upon the fundamental notion of the Conservation 
of Electricity when endeavouring to think out the relations 
between electromotive and ponderomotive force in an electric 
theory of radiation based upon Clerk-Maxwell’s Electromag- 
netic Theory of Light. My speculations on this point were 
committed to writing some weeks ago, and will shortly be pub- 
lished. I content myself in the meantime with pointing out how 
near Clerk-Maxwell came to a similar conclusion, In Article 35 
of his well-known treatise, he says emphatically: ** While ad- 
mitting electricity, as we have now done, to the rank of a physical 
quantity, we must not too hastily assnme that it is, or is not, a 
substance, or that it is, or is mot, a form of energy, or that it 
belongs to any known category of physical quantities, All that 
we have hitherto proved is that 1 cannot be created or anni- 
Ailated” (the italics are mine). Nevertheless the immediate and 
logical conclusion that electricity, like matter and like energy, is 
subject to a law of conservation, appears to have been rejected 
by Clerk-Maxwell for reasons explained in Article 574 of his 
treatise, consequent on his inability to discover whether an 
electric cnrrent possessed momentum or could exert a mechanical 
reaction upon the matter of the conductor through which it flows. 
The unfortunate dilemma which suggested this experiment could 
hardly have heen raised if it had then heen as clearly understood 
as it now is that there is the same distinction between electro- 
kinetic and ponderokinetic energy as between electromotive 
and ponderomotive force. But to di-cuss this matter further 
would lead me to take up too much space. 

SILVANUS P. THOMPSON 

University College, Bristol, June 19 


Thought-Reading 


Ir would seem that the ‘‘discovery” of reading people’s 
thoughts, lately mentioned in the daily papers, is in no way essen< 
tially different from the well-known ‘‘ game ” of ‘ wishing ” often 
played by young ladies. It consists of the following procedure. 
One person goes out of the room, while others arrange upon what 
she isto do, She enters blindfolded, and in the particular instance 
now alluded to, was turned round several times so as to be quite 
unconscious of the direction in which she was facing. ‘wo 
persons now place their hands on either side of each shoulder, 
making their fingers meet at the back of the neck and under the 
chin; or they may be placed round the waist ; but as the fore- 
head appears to be equally sensitive, perhaps it is immaterial 
where the bands be sitnated. After standing still a moment or 
two, the lady moved slowly round in tbe direction of a sofa 
under the impression, as she afterwards said, that she was 
walking in quite another way. Having reached it, she sat down 
(not even knowing the sofa was close by), and deliberately put 
out her hand, took up an antimacassar which lay upon the sofa, 
and raised it, asking, ‘‘ Is this what I was to do?” This was 
perfectly correct, the antimacassar having been expressly laid 
there for the purpose. 

It was settled that another lady should walk into the conserva- 
tory. To do this she had to pull up a blind, lift an iron bar and 
open the shutters, then undo the glass door behind them which 
led into the conservatory, All this she did unhesitatingly, and 
walked straight into it. I could describe several other instances 
where ornaments and other things had to he selected out of 
various groups of objects, &c.: but the above will illustrate the 
process, 

One essential condition of success is that the individual must 
voluntarily and entirely surrender the will, while those who hold 
the person blindfolded must determine as powerfully as they can 
that the latter shall do what they wish, Care shonld be taken 
not to push the individual in the desired direction. This how- 
ever may he done involuntarily, but it will not account for the 
person doing all tbat has been previously determined after 


Sune 23, 1881 | 


NATURE 


165 


arriving at the spot. Some ladies describe a remarkable sensa- 
tion accompanying the proce s: a sort of “all-overishness,” or 
even faintness, so much so that the lady first alluded to on one 
occasion staggered, and could not proceed at all, 

It appears to me to be a very peculiar p-ychvlogical phenome- 
non well worthy of investigation, if possible, but too well known 
to be disputed. GrorGE HENSLOW 

6, Titchfield Terrace, Regent’s Park, N.W. 


P.S.—Since writing the above I have heard of a much more 
remarkable case than the preceding. The operators sat in a 
circle, silent, but determinately ‘‘ willing” that a certain lady 
should do what they had resolved upon, She stood in the centre, 
and was not blindfolded or touched by any one. In every case 
she did it correctly. One thing that was agreed upon was for 
her to take a bottle of wine from one table, carry it to another, 
and pour out a definite quantity of wine. This she did, not 
exceeding the amount predetermined. On a second occasion she 
bad to find a key hidden away behind some books. As she 
approached the place she became very excited and hysterical, but 
at once extracted the key. 

The above cases clearly show that as far as they are concerned 
‘“‘thought reading” is an incorrect expression, as the person 
operated upon is a passive automaton, hile others, as it were, 
force their wills upon her. ‘* Will-imparting ” would seem to be 
a hetter term.—G. IH. 


Notes of the Cuckoo 


In a letter appearing in NaTuRE, vol. xxii. p, 76, I stated 
that—‘‘ All the cuckoos here intone in a minor key except one, 
which alore does not flatten the 3rd of the tonic. The key is in 
all cases precisely D of concert pitch, as proved bya tuning- 
fork, and the first note is F on the fifth line.” This year I fiud 
that, while the cuckoos here generally intone in D minor, as above, 
there is one again that intenes in 1) major, and two others in C 
major and C minor respectively, Some that I casually heard in 
other places in the neighbourhood intoned in D minor. 

Millbrook, Tuam, June 1 JoHN PiRMINGHAM 


Notes on the Indian Glow-Fly 


Hayne failed to find any critical description of these inte- 
resting insects, it is possible that the notes I am now able to send 
you may canse others to enter the field of inquiry. Situated 
some 2900 feet above the sea, and in Central Scuthern India 
amidst hills, valleys, and streams, I have had peculiar opporta- 
nities for observing them. 

They are not to be seen during the daytime, but so soon as 
darkness steals upon twilight, :o surely do these sinall natural 
lanterns become visible, and their numbers rapidly increase, 
much indeed as the visibility of the stars increases as the evening 
Passes Into midnight. 

The fire-fly, when examined individually, is by no means a 
pretty-loohing insect, and comparing it to other insects and flies, 
it is certainly both large and ungainly. An ordinary house fly is 
five-sixteenths of an inch in total length and weighs ‘25 grains, 
but the subject of my notice has 2 total length of nine-sixteenths 
of an inch and weighs -66 of a grain; we thus at once learn 
something as to his size and weight. The glow-fly—or beetle as 
T should term it—has a black head and antennz ; the thorax and 
abdomen are of a yellow-red colour, This latter part of 
the insect’s body is divided ii.to six rings, and, counting from the 
thorax, it is the fourth ring that emits the light. There is a 
rectangular opening in this ring which is merely covered by a 
very thin skin; it is in fact a w¢zdew from which the light 
emerges, The insect has only one pair of winzs: these are 
small, most delicate and thin, and are sheathed. It is worthy 
of careful notice that these insects fly both rapidly and slowly, 
but make no noise or buzz in the air. To test this further I have 
frequently liberated several of these glow-beetles in my bed- — 
room, and in the dark they have only appeared as fairy stars, 
as no humming could be detected. 

As regards the character and quantity of the light, I have to 
observe that one insect enables me to see the time by a white- 
faced watch when four inches distant ; twelve of them placed in 
a glass jar enable me to read a book with ease, and are equal to 
a small Geissler’s tube. The light is of an exceedingly beautiful 
colour—a sombre yellow tinged with green, but at intervals it is 
brilliant. A preliminary examination of the light in the spec- | 
troscope (a large one made for me by Browning) shows a distinct 


clear continuons spectrum, no lines or bands of any kind being 
visible. 

The insect made to craw! ona card placed over the poles of a 
powerful compound permanent magnet showed no signs of un- 
easiness or change of light. Similarly placed over an electro- 
magnet (ten Grove cells) and rapidly alternating the current caused 
no change. Placed within a coil of covered wire, no chauge. 
Blowing very gently, my breath on the insect caused no 
change ; this was also tried with a blowpipe. Cold air at 50° 
caused a distinct diminution of the light; on the other hand, air 
at 100° caused an increase of light. 

I now placed several of the in-ects in a bell-jar, and gave them 
a gocd supply of clean oxygen gas; the Inmincsity at once 
increased fully 25 per cent. Ona dead insect (which still sheds 
light) oxygen gave similar results, and on extracting the luminous 
part and blowing oxygen upon it the light was much increased, 

It will prove interesting to mention that, so soon as darkness 
bas fairly set in, millions of these insects invade the trees, 
and as my bungalow is near to a stream and level with the tops 
of the trees, 1am able to notice them with much care. The 
curious pulsation or flashing of their light is remarkable: the 
insects resting on the tree all act in perfect concert, zc. five 
seconds of no light, then seven rapid flashes ; five seconds, no 
light, seven fla~hes; and so the game continues throughout the 
dark hours. 

At first I had reason to believe that the insect when flying 
ouly emitted light; this however is not the ca:e5 for when 
observing the Pole Star for variation with my theodolite, it 
occurred to me during a passing cloud to turn a telescope on to 
the glowing tree. At once I had the field of view filled with 
tiny stars, but both fixed and wandering. 

It is also worthy of special notice tbat all the glow-insects on 
a dozen or more trees will continue to keep up the most perfect 
time as to the flashing of their light and the interval of pause, 
and this for many consecutive hours ; but this singu‘ar agreement 
as to the time relates to close clusters of trees only. ‘Thus distinct 
groups of trees separated by one or more hundred yards may 
not agree, and do not do so as arule, 

I have heen informed on safe authority that the Indian bottle- 
hird protects his nest at night by sticking several of these glow- 
heetles around the entrance by means of clay ; and only a few 
days back an intimate friend of my own was watching three rats 
on a roof rafter of his lungalow when a glow-fly lodged very 
close to them ; the rats immediately scampered off. 

In conclu ion, these insects sce liy day as well as by night, 
and I incline to the idea that the beantiful light they carry 
serves as a means of intimidation or protection, and certainly as 
a means whereby to recognise friends. ; 

As I gaze from my verandah down the Nadgani Valley into 
the dark night I see the pulsations of light here, there, and 
everywhere! and as my optical powers increase so do these 
gaseous, nebulous patches become resolved ints real living 
stars ! Il. A, SEVERN 

Wynaad, India, May 5 


Birds Suffering from Cold 


THE unusually severe weather (5° - 12° Réaumur) of ithese 
last twelve days struck heavily on the »wallows of our country. 
They have been found dead by hundreds. The distress of the 
poor animals must have been extreme. Suffering from hunger 
and cold, they pressed against the windows, and being brought 
in suffered to be petted and fed, but died from exhaustion. In 
Kopidino abont 300 took shelter under a balcony, and the 
cold growing more aid mre intense towards night, they 
clustered on each other like bees until m:rning, when thirty 
were found dead, I bave been walking this afternoon in the 
suburbs of Prague, wheie a fortnight ago I have seen swallows 
skipping on the river and hunting in gardens, bunt although the 
weather was now clear and warm, I could not see a single one. 
Tidings of suffering swallows come from the country, where 
people have been kind to them, feeding them on ants’ eggs and 
flies, but they would nut eat, and died, In some nests the young 
ones were found starved alone, in others their mothers were with 
them, J. V. SLADEK 


Prague, June 16 


An Optical Illusion 


Tne illusion of the inverted pin was shown me about the year 
1846-47, and I well remember, when I was at Cambridge, 
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working out the explanation inductively. In the autumn of 1847 
I was spending a1 evening with Dr. P. M. Roget, at his house 
in Woburn Square, when among other subjects we conversed 
upon was that of optical illusions. The inverted pin was one of 
his illustrations, and I think he mentioned having explained it in 
some scientific serial, 

Some years ago the late Mr, Becker, formerly scientific fore- 
man to Messrs. Elliot Brothers, constructed for me a binocular 
apparatus for showing the union of two shidows, one on each 
retina, To my surprise I found the resulting phantom did not 
differ in position from the single shadow, C. M. INGLEBY 

Atheneum Club 


How to Prevent Drowning 


I ONLy write in the interests of humanity. Let those who 
will go in for swimming, and J wish sincerely that every one 
could swim, Treading water however conducts at once to 
swimming, Every one can tread water who likes. It is just as 
easy, if we only knew it, to tread water as to tread the earth, 
and proximately just as safe. Men and women might walk into 
the deep sea and out again when they pleased. Nature has not 
been so niggard with ns as some persons imagine. Why are we 
not as safe in water as is the dog? It is simply because he 
treads water, and we do not. As often as I chose to chuck my 
stick into the Causey surge my dog bronght it out. I could have 
done the same; any one conld do the same who chose. But 
assuredly I should have paddled water as the dog did. In 
treading water tbe body is erect, or nearly so; in swimming we 
sprawl, and are comparatively helpless. The admirals, both of 
them, have given valuable testimony as regards the efficacy of 
treading water, Before the present pier at the Cape was huilt, 
vessels in bad weather could not communicate with the shore, 
even by boats. Men, then, treading water amid the mountain 
seas, carried communications to and fro in oilskin caps. I 
have heard it was the same at Madras. Young Gordon, appren- 
tice to tbe sea, fell into mid ocean while fisting a sail, The 
poor fellow’s heart sank when he saw the ship sailing away. 
But, ashe afterwards told me, he trod water, and kept up till the 
boat reached him. I have trodden water again and again with 
a big boy on my back, Any one might do the same. Not one 
woman in ten thonsand, not one man in a thonsand, I suppose, 
canswim. They do not know they can tread water when they 
fall in, and of course drown, as two fine young women who had 
got a little out of their depth in this place did last year. But 
iguorance and prejudice caunot always rule, and the day will 
surely come when human beings, better in-tructed, shall enjoy 
the same immunity in the water that other animal, not human 
beings, now enjoy. Henry MacCormaAc 

Bournemouth, June 


Buoyancy of Bodies in Water 


A propos of the question of drowning, as the same is now 
raised in NATURE, and especially soas to the alleged ‘fact that 
men are very different in bnoyancy,” allow me to say that when 
stationed many years ago at Pembroke Dock, Sonth Wales, two 
soldiers were drowned there within a few days of each other, 
One of these casualties occurred off an island named the Stack 
Rock, in Milford Haven, that was garrisoned by invalided artil- 
lery, while the other took place in the creek that separates the 
town and dockyard from the huts. In the former instance the 
body of the (drowned) man remained floating upright in the 
water, ‘‘bobbing up and down with every wave”—as an eye- 
witness assured me—for a considerable time, or until it was lost 
to sight or recovered (1 forget which just now). In the latter the 
bhody—that of a healthy, muscular man—was picked up a day or 
so afterwards by a passing boat as it was floating out with the 
tide to sea; and I have since seen several fresh bodies floating 
in the Ganges, Indeed the survivors always attach weights to 
the remaius of even the poorest of their kindred ere they deposit 
them in that sacred stream; but this may be for the purpose of 
counteracting the current ; and itis, I think, generally assumed in 
books and courts of Jaw that all bodies, hnman and bestial, sink 
as a rule in water as soon as life is extinct; in other words, it is 
stated that they remain submerged till decomposition sets in, or 
sets up such an amount of gas within them as enables thein to 
otercome all resistance from above, and float. If such be the 
case ve must either suppo-e that the corpses referred to within 
possessed some special attributes of their own, or that ‘‘men 
are very different in buoyancy ” after death than they were during 


life. Assuredly these men could not have been lost in this way 
had their bodies been able to float in the one state as well as they 
were in the other; and I heartily agree with Mr. Hill when 
he says that ‘‘no amount of coolness or presence of mind will either 
supersede tbe art of swimming or alte: the laws of gravity.” 
Ashton-under-Lyne W. CURRAN 


Resonance of the Mouth-Cavity 


THE observation of Mr, John Naylor, forwarded to you by 
Mr. Sedley Taylor (p. 100), admits of being made with more 
striking (because louder) results than by the method described, 
and so far from being a ‘“‘discovery,” is well known to most 
schoolboys. Tap with the thumb-nail upon the front teeth, and 
at each tap alter the shape of the mouth-cavity so as to produce 
the note desired ; any tune may then be played loud enough to 
be heard at the other end of a large room, It is remarkable 
that without previous practice one instinctively shapes the month- 
cavity so as to produce, in almost every case, the exact note 
required, GEORGE J, ROMANES 


Thunder Storm at the Cape 


A YOUNG man of my acquaintance, who some time ago joined 
the Cape Mounted Rifles, has just forwarded to me an account 
of a severe storm which occurred on the evening of Thursday 
last, April 14. C, TOMLINSON 

Highgate, N., June 13 


‘*The storm set in ahout 6 p.m., whilst the men were at 
stables, and was accompanied by loud thunder and vivid flashes 
of lightning. At 6.15 there was a fearful roll of thunder, accom- 
panied by a most vivid flash, which lit up the square for at least 
thirty seconds. It struck the barracks at the upper end, ran 
past a room to the stables, whicb have iron roofs; it ran along 
the course of the roofs iuto the stables, striking down two men 
in the doorway, It then ran along the iron of the manger, 
flooring all the horses, nineteen in all, and so went to ground, 
One man was struck in the left shoulder bone, the fluid passing 
from there under the left arm to his watch in the left-hand 
trousers pocket, and burnt a hole clean through the silver case, 
From the watch it struck again six inches below, and tra- 
yelled round the leg under the knee, and from thence probably to 
the spurs, as no burn was fonnd below the knee. The extremi- 
ties of both tracks were marked by large burns, and each track 
by a burn two inches over. The surgeon says it was the most 
miraculous escape he ever saw, the watch having saved the man’s 
life. The second man was merely stunned, aud lost the use of 
his legs for some hours; he was standing in the stable behind 
the first, and although only slightly burnt, is still nnable to walk. 
The other is doing well, bnt is ratherdazed. Ten other men were 
floored, hut soon regained their legs. As to the horses, one 
was struck dead in the forebead: two others, blind in both 
eyes, were shot yesterday ; and four more blind in one eye are 
condemned. A horse in town was struck, and (his fore-leg 
broken in four places. 

‘‘Within a hundred yards of the barracks is a powder 
magazine full of powder, fitted with conductors which were 
struck several times. This occasioned great alarm to the in- 
habitants, as it contains many tons of powder. 

“Toon P. CUNNINGHAM 

“¢King William’s Town, South Africa, April 18” 


A Six-Fingered Family 


Ir may interest some of your readers to hear that there is at 
present living in Brown’s Town, Jamaica, a family in whom the 
possession of six fingers has been hereditary for at least four 
generations. Unfortunately they consider the sixth finger a 
deformity, and always ampntate it, so that there is very little 
opportunity of observing it. There is a little girl there however 
upon whom this operation has not been performed, and I much 
regret that, as her parents had taken her up into the hills to work 
in their provision grounds, I conld not see her, As I am in- 
formed, the sixth finger springs from the little finger knuckle 
at right angles to the little finger, aud when it is free of it, it 
turns up parallel to the rest, being a little shorter than the little 
finger, but quite perfect, with nail and two joints. It is bent 
and extended with the rest on opening or closing the fist. 

Another fact, which I daresay however is usual in such cases, 
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came under my notice at brown’s Town, viz. two perfectly black 
parents having a family all pure albinos. 


Kingston, Jamaica, May 26 THOMAS CAPPER 


Singular Behaviour of a Squirrel 


A NEIGHBOUR of mine, whose cottage is thickly surrounded 
with trees, observed a squirrel, during the severe weather of 
winter, occasionally stealing food from the troughs set out for 
the poultry. At first it caused great commotion among the 
birds, but latterly they were lecs uneasy in its presence. Taking 
an interest in the wild creature he began to lay out refuse food 
for it, including bits of bam, which it greedily appropriated. 
Getting more courageous, it ventured within doors. After a time 
it got caught in a trap set for rats underneath the bed. Being 
freed from its irksome pcsition it was thought that the squirrel 
would venture no more within doors, Neither the incident of 
the trap nor confinement for some time within a cage availed to 
restore to it its original shyness. With the coming of summer 
its visits have been less regular, but occasionally it looks in still. 
May not a habit like this, affecting only one out of many, be 
looked upon as corresponding toa ‘‘sport” in the vegetable 
world, and shed some light on the subject of the domestication 
of animals? The squirrel seems to have been quite a wild one 
to start with, for there is no one in the district who had heen 
in the habit of keeping one as a pet. J. SHAW 

Dumfriesshire 


Hot Ice 


In reply to a very interesting letter on this subject recently 
publishedin NATURE (vol. xxiii. p. 504) by Dr. Oliver J. Lodge, f 
wish to express my views of the theoretical and practical possibility 
of the experiment of Dr. Carnelley. I wish to start from some 
well-known principles accepted by everybody acquainted with the 
mechanical theory of heat and itsapplications. According to these 
principles the volume ‘‘v” (and also the total amount of internal 
energy) of water can be expressed as a function of its pressure 
‘6~ and temperature “/”; v= /f(f,2). The form of this 
function, which we need not discuss here, will change with 
the state of aggregation, so that we shall have three different 
equations expressing the volumes of water in the solid, liquid, 
and gaseous form. 


e = ey 3 a el res p and ¢ being considered irde- 
wee a (2, DN cos cue vapour pendent variables. 


Geometrically the volumes of ice, water, and vapour will 
helong to three different surfaces extending between certain 
limits. Thus tbe surface v =/(/, 4), which represents the 
volumes of ordinary ice, is situated between the limits ¢/, 7m, 
md the surface representing liquid water lies between » » and 
m a, though it may be extended a little on either side of these 
limits, if it applies to water heated or cooled over its regular 
boiling or freezing temperatures, which are situated along the 
lines wd and mx.) The values of # and ¢, which belong to md 
and # x, will satisfy two equations—¢ (J, ¢) = o and Y(/, 7) =o. 
At these points the water will change its form of aggregation 
and pass over in the state of saturated vapour along the line 
mn [equation ¥(f, 4) = 0], or into ice along +a [equation 
(2,2) = O] in acontinuous and reversible way. At any other 
point, which is not situated on m2 or md, water may also be 
Hable to change of aggregation, but this process will not be 
reversible, The line 2, where the surface v = f,( A, 7) breaks 
up and liquid water changes into vapour, is the curve of tension 
of saturated vapour contained in the renowned table of Regnault, 
The boiling-points of water under varying pres:ure are situated 
on #2, and may be found by solving the equation p(, 7) = a. 
At the point m (p= 46 mm., ¢ = ~ 00078 C.) the line wx 
terminates, but is continued by / » [equation x (/, /) = 0], along 
which the vaporisation of ice takes place in a reversible way. 
According to the table of Regnanlt there is no sudden rupture 
at the point m, the pressure of saturated vapour ct 0° C, being 
identically the same, if the vapour is in contact with water or 


with ice. The differential coefficients a of the functions 


1 The surface corresponding to the volumes of aqueous vapour v = /,;(, 4) 
is not sketched in the figure, which gives only the Projection of the surfaces 
on the plane of co-ordinates f and #, not the real situation of these surfaces 
in space. The reader will also ohserve that the limiting lines a, xd, dm, 
mk are the intersections of vertical cylindrical surfaces (‘¢ Ucbergangs- 
flachen ”’) with the plane *, 7. 
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o(4, 2), (A, 4, and x(, z), or the tangents to the lines 7 d, 
mn, and m2 are found by application of Carnot’s Theorem to 


be of the general form d,s 

di (s~sJ273+ 4 
sand s, = the specific volumes of water in two different forms 
of aggregation]. 

The point , where #2, mda, and mé unite, is of particular 
interest. J. Thomson called it ‘‘the triple point,” and Guldberg 
the ‘‘Fallespunkt” of water. Latcly (in Berichte, 1880) I 
ventured to call it the ‘‘absolute point of sublimation,” not 
because I wished to introduce a new term for a well-known 
scientific object, but only to point out some important conse- 
quences of the phenomenon just then announced by Carnelley, 
of which Prof. Lothar Meyer of Tiibingen had published an 
interpretation different from mine. This point mm, situated 
-0°'0078 C. below the ordinary freezing-point of water, is really 
the upper limit of sublimation, because at any higher tempera- 
ture ice first changes into water before it evaporates. At 
-0°'0078 C., where the boiling- and melting-point of water 
coincide, a real sublimation of ice begins, provided that the 
barometric pressure does not excecd 4°6 mm. (= ‘‘the critical 
pressure ” of Carnelley). 

Now according to the discovery of Dr. Carnelley, ice at 
pressures lower than 4‘6mm. would exist by temperatures up to 
+178°C. Thusthesurface v = 4( 4, ¢), which we have bitherto 
supposed to be inclosed between the limits 7, 7 /, 7, md would 
extend far beyond / 7: nearly up to 4, but always at pressures 
smaller than 46 mm, Geometrically this new and unforeseen 


[v = latent heat ; 
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extension of the surface of ice is represented by the area 7m &, 
Here the process of Carnelley, whereby ice of low pressure is 
heated to astoundingly high temperatures, would go on. The 
area 7m & would of course be entirely a terra incognita to the 
science of the present day, but there is nevertheless no theoreti- 
cal objection why the surface of ice v = /;(/,72) should not 
extend farther than to the limiting line 7 pointed out by 
Regnault. Confiding in the experimental proofs already furnished 
by Dr. Carnelley, I concluded (erichie, 1880): if the surface 
of ice really extends upwards to about +178° C, there must be a 
limiting line #2 # to the area / 24, since this area camnot extend 
so far as to the dotted line in the figure indicating the critical 
pressure =4'6mm. At this new limit, 4, corresponding to 
an equation &(/, t)=0, the vaporisation of the ‘hot ice” may 
go on in a reversible way, just as liquid water gives up saturated 
vapour at those pressures and temperatures which belong to the 
line #27 (equation y (4, 7)=0). The line 4 would in many 
respects be the continuation of wd (just as / forms the con- 
tinuation of # 2), but naturally the syml ols entering the equation 


4 A . . dp _ ar 
of its differential coefficient _ Se 
their signification on the other side of the point m, so that r 
here would represent the latent heat of weforisation of the hot 
ice, s its specific volume, &c. I did not expressly mention this 
in my paper in the Berichte, because I thought it unnecessary. 
This omission on my side may probably have misled Dr, O. 
Lodge as to the real meaning of my words, since be declares 
my opinion that an equation ~(/,7)=0 having a differential 


must change 
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coefficient a of the general form above mentioned will still 


xist for pressures below 4°6 mm, and temperatures higher than 

+0°0078° C., where it is now supposed to have a point d’arrét, 
to be ‘‘naturally erroneous,” an assertion which I hope the 
learned English inquirer may feel inclined to withdraw after the 
preceding explanation. Of course the necessity of my conjecture 
may be disproved by facts—if there really should exist no ‘hot 
ice”’—but nevertheless it deserves to be discussed as well as the 
opinion of Dr, Lodge, who considers the existence of hot ice to 
depend entirely on an irreversible process of vaporisation from 
the ice resembling the evaporation of water in an atmosphere 
which is not saturated with damp. This ob.ervation only regards 
the experiment, not the theory. I fully admit that Dr. Car- 
nelley’s experiment is carried on iu an irreversible way, but that 
is the case with every distillation or sublimation which is pracée- 
cally performed. Nevertheless there exists a line m2 where the 
liquid water changes gradually and reversibly into saturated 
vapour, and that may be the case also with the hot ice at the 
limit 2%. Any irregularity in the operation will not exclude 
the possibility of the existence of an equilibrium established by 
nature. The difference of temperature between the hot ice in 
the experiment of Carnelley an the cooled vacuum bottle is no 
objection to this, because we mzehé carry on the operation in 
quite another way, dispense with the vacuum bottle and the 
cooling mixture, and keep up the necessary minimum of pressure, 
which is the only ste gud non, by means of a powerful air- 
pump. In a similar experiment (with HeCl,) Dr. Carnelley 
Operates in that way. Dr. Lodge, on the contrary, is con- 


7 of wak.size 
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vinced that ice, which has once’ passed the triple point 7 can 
sustain whatever augmentation of pressure and temperature 
may be applied to it. We may destroy the vacuum, so 
scrupulously kept up by all experimenters, and allow the air to 
enter through hot pipes, nevertheless the ice will not melt. J 
interpret this in the following way :—Dr, Lodge admits thet the 
surface v = /(Z, 7) extends over the limit 77, and even sur- 
passes the critical pressure 4°6 mm., the vaporisation of the hut 
ice going on irreversibly the whole time.? 
interesting hypothesis, which well deserves to be tested by 
experiments, but yet lacks any foundation from facts. I there- 
fore think that the proper method of resolving the entire 
problem would be :— 

1. To try (by experiment) if ordinary ice under low pressure 
by sufficient supply of heat can be made to pass over the limit 
?m and assuine higher temperatures than those corresponding to 
the equation x (/, 7) = 0 (or Regnault’s table). 

z. If this should be the case it remains to ascertain if the 
vaporisation of the ‘Shot ice” tends towards any limit (~ 4), 
where this pruce-s becomes reversible, saturated vapour being 

* Or: Dr. Lodge supposes that the volume of ice which has once passed 
the limits, beyond which liquid water cannot exist, is totally zudependent of 
the temperature and pressure. In this case no theory can be apphed to 
account for the existence of hot ice, because every theory must start from 
the assumption that there exists a certain relation between the variables 
v, p, and f, and that the volume of ice, as long as it zs ice, is not arbitrary, 


but regulated by an equation vy =/(f, 7). Therefore I do not think that 
this explanation can be in accord with the views of Dr. Lodge. 
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formed [my conjecture], or if there is no such limit [theory of 
Dr. Lodge]. 

The apparatus employed (see Fig. 2) differs from those 
recently used by Messrs, Boutlerow, McLeod, L. Meyer, &c., 
only by its combination with a barometer, by means of which 
the variation of the pressure of the vapour given up by tbe ice 
during the whole process could be exactly measured. The only 
drawback to this was that the barometer of the apparatus did 
not zzsfantly indicate the variation of the pressure, because the 
upper part of the,barometer was made of a very wide glass tube 
to avoid the influence of capillarity. The effect of the vacuum, 
which consisted of a 4-litre glass bottle, was very powerful, 
since the full heat of two strong gas-lamps, each furnished 
with three pipes, must be employed on the outside of the 
glass tube in order to raise the temperature of the ice 
covering the bulb of the thermometer from —- 15° C, or 
- 11° C., up to o° C, The result of the experiment was 
(the ice being heated on/y by radiation from the glass tube) :— 
By intense heating the temperature of the ice slowly (in about 
six minutes) rose from — 11° C, to 0° C., when it became 
constant for half a minute. Then the ice melted, and the first 
drop of water falling upon the bottom of the heated glass tube 
was sufficient to crush the apparatus. During the process of 
heating the niveau of the mercury in the barometer-tube con- 
stantly fell, the internal pressure augmenting as the temperature 
of the ice roe, It was quite impossible to raise the temperature 
of the ice without simultaneously augmenting the pressure. 


Experiment 1, Experiment If, 

The ordinary barometer showed = 7568 mm. =771'1 mm. 

The barometer of the apparatus showed = 755 ‘o mm. = 7695 mm. 

The initial pressure in the apparatus = 18mm, ==) Geis 

The initial temperature of the ice =-— 110 C. SS (, 

By heating the temp. rose to=—8&°; the press. =2°5 | f=— o°p.= 1°8 mm. 
” ” os =-6; aA =2'90 | f==— 6°p.= 2°6 mm. 
ne ey eA =-4°; FS =3'5 | The mercury in the 
af ——On a =4'0 {stem of the thermo- 


meter separated by 
the heat. 


TABLE OF REGNAULT, 
‘Tension of saturated 


vapour at— 
— 20 C.; £ =0'927 
— 15°C.3; f= 1°700 
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I also repeated the experiment of Mr. Hannay by substituting 
a little sealed tube containing frozen water under atmospheric 
pressure, instead of the bulb of the thermometer. I found, 
in accordance with Mr. Hannay, that the enveloping ice melted 
before the ice in the tube. 

Afterthe experiments published by Messrs, McLeod, Boutlerow, 
L. Meyer, v. Hasselt, de la Riviere, and Hannay, I think it may 
be considered as a matter of fact that ordinary ice under low 
pressure cannot be heated over o° C. In the experiments I. and 
IJ. 1 vainly tried to raise the temperature of the ice without 
simultaneously augmenting the tension of the vapour in the 
apparatus. It seems probable therefore that the area correspond- 
ing tov =f, (A, 4) dves not extend farther than to the limit 77 
[equation x (/, ¢) = 0], since the temperature of the ice and the 
tension of its vapour vary almost exactly in the ratio given by 
Regnault’s table, which in Fig. 1 is represeated by the line 
Zm, We may conduct the heating of the ice so as to follow 
almost continuously the line #7 [Experiment 1.] without ever 
being able to pass over it or to reach temperatures situated 
beyond 772 (2.e. in the area /# 4). Still 1 think these experi- 
ments to be strictly convincing only in the case of ordinary tce, 
Nobody has yet repeated Dr, Camelley’s experiment exactly 
in the same way as Dr, Carnelley himself. In his experiment 
the ice on the bulb of the thermometer is formed not by the 
freezing of a quantity of water, but by the sublimation and con- 
densation of icy vapour to thin layers. It may be possible that 
Ice, by sublimation under low pressure, changes into another 
allotropic modification, just as the red modification of Hgl, is 
changed into yellow iodide by sublimation. In this case we may 
foresee the existence of a new surface, v = f, (f, ¢) on the other 
side of 7m. For, according to the principles of the theory of 
mechanical heat, there ought to be a new function, v = 4,(/, 2) 
for every new allutropic modification of a body which, geo- 
metrically, is represented by a surface (?? in the figure). We are 
scarcely anthorised to deny the possibility of the existence of hot 
ice, since Dr, Carnelley has obtained several pieces of ice, which 
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did raise the temperature of the calorimeter. I have tried to 
repeat this experiment, but I never could obtain the whole bulb 
of the thermometer entirely covered with sheets of sublimated 
ice, and without this the experiment will be illusory. Many times 
I obtained lozenges of sublimated ice, which did adhere very 
strongly to the bulb of the thermometer, until it showed + 35” 
or + 40°C. Then the lozenges generally fell off. 1 do not 
consider this to be any deciding proof, as it may depend ona 
phenomenon similar to that of Leidenfrost, nor do J think it very 
probable that ice really can exist at those temperatures, but if 
that should be the case the simplest manner to account theoreti- 
cally for the exi-tence of hot ice would be to assume a new allo- 
tropic modification, since it may be regarded as a matter of fact 
that ordinary ice cannot be heated over the limits pointed out by 
Regnault. If this should be tbe case I think that the importance 
of the discovery of Dr. Carnelley could hardly be overrated. 
Upsala, May 28 OTTO PETTERSSON 


TEMPERATURE OF RAIN-WATER,—‘‘A Subscriber” asks 
where he can find records of the temperatures of rain-water 
when falling, and of the earth a few inches below the surface, 
during any or all the months of the year.—As regards the 
British Islands, the most extensive and long-continued observa- 
tions on the temperature of the soil are those published by the 
Scottish Meteorological Society since 1857. <A rdésvemdé of the 
first five years’ observations was published in the Society’s Quzr- 
terly Report for October-December, 1862, In the Society’s 
Faurnal (vol. i. p. 320) is a discussion of valuable series of 
observatio 1s made on the temperature of drained aid undrained 
land at various depths; also in Yournal (vol. ii. p. 273, and 
vol. iii, p. 211) discussions of hourly observations on the tem- 
perature of the soil and of the air at different stations iu Scot- 
land. With respect to the temperature of falling rain, little, if 
anything at all, quite satisfactory, has been accompli-hed, the 
practical difficulties in the way being either not apprehended by 
the observer or not satisfactorily disposed of | Our correspondent 
may also consult with advantage the publications of the various 
Continental organisations for the prosecution of forest meteor- 
ology. — Eb. 


NOTES ON ALG! 


oes publication of the second part of Bornet and 

Thuret’s volume on Algze seems a fitting opportunity 
{o notice it in some little detail. While the First Part, 
published in 1876, treated chiefly of the red Algze, by far 
the larger portion of this Part treats of the Nostocs ; 
while the First Part containeda good deal of the notes of 
Thuret, the present is practically the work of Bornet, and 
the drawings are in almost every instance from this 
author’s pencil. 

Under the modest title of Notes, we find in this hand- 
some quarto volume, of over a hundred pages and twenty- 
four plates, in addition to notes on the higher Alge, a 
most exhaustive treatise of a very interesting group of 
simple Phycochromaceous plants. 

The illustrious Thuret had laid the foundation of a 
knowledge of the Nostocs; his friend Bornet his built 
thereon a very solid structure. He has not attempted to 
write a complete monograph of the group, inclu ting there- 
in all the ‘‘book’’ species, but having bal access to most 
of the published collections of dried Alga, to the collections 
of the Parisand Dublin Herbaria, and to the original types 
of de Brebisson, Lenormand, Montague, Harvey, Gruno-, 
and Le Jolis, he has performed wonders in the way of 
clearing up a most tangled synonymy. 

It might shock the nerves of some botanists to recom- 
mend that all defective descriptions of Alyse—of which no 
original type specimens exist—ought to be overlooked. We 
believe, however, that it would be for the advantage of 
science that such a step shonld be taken. We may here 
mention that the collection of Dr. Hassall, from which 
most of the drawings of that author’s “ History of British 
Freshwater Algae” were made, has been long since dis- 


t Notes Algologiques: Recueil d’Observations sur les Algues, par M Ed, 
Bornet et G. Thnret. Deuxiéme fascicule. Paris, 1880. G. Masson. 
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persed ; so far as the Nostocs are concerned, this does not 
much matter, as all the species were described from 
authentic specimens still attainable. 

The Nostocs (this name is traceable to Paracelsus— 
“Sic etiam quicquid aér gignit et ex aére est vivitque 
vel oritur ut Tereniapin, Nostoch,'’ &c.—and yet no 
one scems to know its meaning) are well-known plants. 
One common species makes its appearance on lawn or 
garden walks in summer or autumn in the form of olive 
green (rarely bluish), irregular, and more or less shining 
masses. It is strange to hear the guesses that are made 
as to the nature of these. We have had them sent to 
us as the “ peculiar spawn of earthworms,” and again as 
the eggs of some foolish frog that had mistaken dry land 
-for water. Some species delight in moist banks over 
which water continually trickles; some live a wholly 
aquatic life on stones in streams. The species have an 
enormously extendcd, but not yet accurately defined 
geographical area. As to size, they vary much, soine 
being scarcely visible to the unassisted vision, some 
forming masses as large as the upper joint of one’s thumb. 

The details of such a volume as the one before us are 
too special to be of general intere-t, so we rest satisfied 
with indicating the chief contents. The genus Nostoc is 
treated of very fully ; the reproduction of the species by hor- 
mogones and by spores is well illustrated. Instead of the 
term trichome, we would have preferred that of filament, 
for the former has now obtained such a common usage 
in another sense among botanists. Despite a wonderful 
uniformity in their structure, the spores seem to furnish 
good diaznostic differences. It is unfortunate that they 
are not as yet known in all the species, while in some 
they are difficult to hit off. Twenty-nine species are formu- 
lated. Carefully-conducted culture experiments, carried 
on over four years, have proved that Nostoc cells found 
within the cells of aquatic plants (Potamogeton, &c.) will 
develop into regular Nostoc colonies, which latter have 
been traced to the spore-producing stage. 

Four species of the genus Nodularia are described and 
figured. This genus is better known under its more 
familiar title of Spermosira. Nodularia literea is a 
somewhat remarkable species. In July, 1874, M. Crié 
was commissioned to make an inquiry into the cause of 
a noisome smell proceeding from the little lake of 
Deauville (Calvados). It would appear that for some 
years this district had been a regular focus of maladies, 
and those living near it had remarked that the feetid 
odour perceived at times came from a reddish matter 
which periodically covered the surface of the water. M. 
Crié soon found that this consisted of ruidy masses of 
this Nodularian, spreading over the surface of Ruppia, and 
that its periodic decomposition—at the moment of greatest 
heat and lowest water—was the cause of the stench. The 
perfect remedy was found in guiding a stream through the 
little lake or pond, and thus preventing the too rapid 
growth of the Alga 

Of the other genera treated of we must mention Lyng- 
bya, Plectonema (for Conferva mirabilis of Dillwyn), 
Scytoneina (twenty-one species, of which a provisional 
analysis is given. Some twenty-one species (?) are in- 
cluded under Scyfonema thermave (Kutz.),and avery impor- 
tant Appendix gives a list of plants dctermined NoT to 
belong to the genus, though referred to it); Calothrix 
(sever il of our native species are figured and described) ; 
and lastly, Gloeotrichia (of which six spezies are admitted). 

Enough has been written to prove how valuable an 
addition to our works on the lower algal forms this volume 
is. To the worker on this group—ever increasing in 
interest—this contribution to our knowledge of it will be 
very welcome. Such will call to mind, too, that there are 
still lower and more confusing forms of these Algae, 
and will be glad to hear that it is probable that the same 
patient and clever hand hopes shortly to have reduced 
even them to something like order. 1 haa 
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PENNSYLVANIA O/L REGIONS 


ag SEE years ago the Second Geological Survey of 
Pennsylvania, under the able leadership of Mr. 
lpi eesley, published a report on the oil-well records of 
the State—a laborious compilation by Mr. J. F. Carll. 
During the interval the value of this report has been duly 
tested and acknowledged. It is a treasury of facts classi- 
fied and indexed for the guidance of the compiler of 
statistics, the well-sinker, the mining engineer and the 
geologist, while the general reader may learn much of 
interest from its pages. Another report by the same 
author is just about to appear. It forms a volume of 
about 500 pages with two indexes, twenty-three plates, 
and an atlas of twenty-two sheets of maps, well-sections, 
and working drawings of machinery and tools. We have 
been favoured with advance-sheets of the Letter of Trans- 
niission prefixed to the report hy Mr. Lesley, from which 
we make the following extracts :— 

“The main featur: of the report is the settlement of 
the true character of the Venango oil-sand group as a 
distinct and separate deposit, with characteristic marks 
distinguishing it from the Palzozoic formations of a 
preceding and a succeeding age; the differentiation of 
the group into three principal and other subordinate 
layers of gravelly sand, holding more or less oil or gas ; 
the local variability of these sands, their singular per- 
sistency beneath long and narrow belts of country, their 
change into barren shales elsewhere, and their indepen- 
dence of other oil-bearing sands and shales of an earlier 
and of a later date.” ; 

Some characteristically caustic remarks are made as to 
the consequences of the contempt entertained by “ prac- 
tical” men for what they consider the ‘*theoretical” 
opinions of geologists, and a flagrant example is given of 
the results of trusting to mere empirical guidance. These 
passages ought to be well studied by oil-men in Pennsy]- 
vania and Canada. Mr. Lesley goes on to relate an 
incident in his own experience. “In 1841,’ he says, “I 
was ordered by the chief of the First Geological Survey 
to report on the counties lying along the New York State 
line, and down the eastern bank of the Allegheny River, 
as far as the Kiskiminitas. Other assistants on that 
survey had already discovered and reported the geological 
structure of the Allegheny River and Beaver River water 
basins, and the rate of descent of the rocks southward 
and south-westward in relation to tide level had been 
calculated. My business was to follow and locate upon 
the map the anticlinal and synclinal rolls which locally 
change and modify this general dip, and to identify the 
principal coal beds over a large area. 

“ After the discovery of petrol-um (which of course did 
not in the least set aside or essentially change the struc- 
ture of Western Pennsylvania as established by the First 
Survey), I happened to be employed by the Brady’s Bend 
Company to examine their property, and to give them, 
among other items, an opinion upon the probable exist- 
ence and depth of oil beneath it. Todo this, 1 merely 
did what any geologist who had thoroughly studied that 
country would have done; I calculated the vertical 
distance from the oil sand on Oil Creek up to coal A, 
then I calculated the dip of the measures between Oil 
Creek and Brady’s Bend, and then I identified coal A at 
Brady’s Bend. I reported that the Venango oil sand, :/ 
it extended under ground as far as Biady's Bend, ought 
to lie at 1100 feet beneath water-level. 
who knew the country could have done this. It required 
no genius, no uncommon knowledge, nothing but a plain, 
simple, systcmatic, or scientific, in other words, true 
theoretical method of applying known facts for discover- 
ing the unknown. Any oil-man could have done the 
same if he had noticed the rocky layers as he went up 
and down the river, and put this and that carefully 
together. 
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“Yet, when after a few months, oil was actually 
struck at Brady’s Bend within a few feet of the depth 
which IJ had assigned to it, the astonishment of all classes 
of oil-men was ludicrously extravagant; a score or two 
of copies were made from the manuscript report, and 
these copies passed from hand to hand as precious things, 
and their author was looked upon as a prodigy of mental 
penetration, and was offered large sums of money to 
locate wells in different districts, none of which offers, of 
course, were accepted, because he was as ignorant of the 
actual existence of an oil-bearing sand in any given 
locality as everybody else. 

“The story has its moral. Let ‘ practical’ men believe 
in and respect the slowly, carefully reached conclusions 
of ‘theoretical’ men enough to take them into consider- 
ation, so far as to comprehend them, and to govern 
themselves by them in their own collection and collation 
of facts relating to their own pecuniary interests.’’ 

Notwithstanding the amount of detailed information 
now collected regarding the occurrence of the liquid 
hydrocarbons in these ancient American formations, it 
must be frankly confessed that we seem to be as far as 
ever from a clue to their source and history. “ The 
origin of petroleum,'’ says Mr. Lesley, “is still an un- 
solved problem, and Chapter 26 of this Report merely 
suggests queries respecting it. That it is in some way 
connected with Paleozoic sea-weeds, the marks of which 
are so infinitely abundant in the rocks, and with the 
infinitude of coralloid sea-animals, the skeletons of which 
make up a large part of the limestone formations which 
lie several thousand feet beneath the Venango oil-sand 
group, scarcely admits of dispute ; but the exact process 
of its manufacture, of its transfer, and of its storage in 
the gravel beds, is utterly unknown. That it ascended 
rather than descended into them seems indicated hy the 
fact that the lowest sand holds oil when those above do 
not, and that upper sands hold oil where they extend 
beyond or overhang the lower. The chemical theory, 
so-called, which looks upon petroleum as condensed from 
gas, the gas having been previously distilled from the 
great black shale formations (Marcellus and Genessee), 
must face the objection that such a process, if chemically 
possible, which is doubtful, ought to have distributed the 
oil everywhere, and permanently blackened and turned 
into bituminous shales the entire thickness of this part of 
the earth crust, several thousand feet thick. It fails to 
explain the petroleum obtainable from the Cannel coals, 
and from the roof shales of bituminous coal beds. And 
it fails also to explain the entire absence of petroleum 
from immense areas of not only shales, but sand and 
gravel rocks equally underlaid by the Marcellus and 
Genessee formations.” 

One of the most generally interesting questions in the 
report is one discussed in great detail by Mr. Carll—an 
episode in the history of the glacial period in North 
America, Certain oil-bearing river-gravels are con- 
nected with a very thick “deposit of Canadian rock 
fragments not only upon the surface, but to the depth of 
several hundred feet beneath it in Northern Pennsyl- 
vania, a deposit which forms a great belt, more than a 
thousand miles long, across the continent from Cape Cod 
in Massachusetts to Iowa and Minnesota beyond the 
Mississippi River. lt was brought from the north by a 
vast sheet of moving ice which filled the great lakes and 
rode over the highest mountains to the south of them— 
burying all New England and New York, Northern New 
Jersey, Northern Pennsylvania, the Western Reserve in 
Uhio, and large portions of the States lying further west 
—projecting long tongues or slowly moving torrents of 
solid ice southward as far as and even beyond the Ohio 
River in Kentucky. It drove slowly before it the rein- 
deer, musk ox, caribou, moose, and other Arctic animals 
whose bones are found in the diluvial clays of the 
Kentucky caves; while the walrus inhabited the shores 
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of the Atlantic as far south asthe Ashley River in South 
Carolina. The Esquimaux race no doubt accompanied 
these animals into the Gulf States, just as it did in 
France as far south as the Pyrenees. By the deposit of 
this vast pile of moraine matter, sand, clay, scratched 
rocks and huge boulders, the valleys by which our rivers 
had previously flowed into Lake Erie were filled up so that 
the waters were turned southward into the Ohio.” 


“THOUGHT-READING” 


THE public mind has of late been somewhat agitated 

by the doings of a Mr. Bishop, who has come before 
the world of London society in a capacity no less startling 
than that of a professed reader of thought. Armed with 
a favourable letter of introduction from Dr. W. B. Car- 
penter, he has not only taken by storm the general public 
and daily press, but also succeeded in convening an 
assembly of scientific men to witness his performance, 
which in point of numbers and importance resembled in 
miniature a soirée of the Royal Society, while still more 
recently he has had the honour of exhibiting his powers 
before the Heir Apparent to the Crown. There is no 
doubt that Mr. Bishop owes this wide and sudden cele- 
brity to the patronage which was extended to him by the 
great opponent of all humbug; and although Dr. Car- 
penter doubtless intended his letter to exert a salutary 
influence by recommending Mr. Bishop to the attention 
of the credulous, it is to be regretted that it served to 
recommend him also to the attention of the scientific. 
This is to be regretted, because the result was to endow 
the powers which were afterwards exhibited with a 
fictitious degree of importance in the eyes of the public, 
and also to bring a large number of distinguished men 
into the somewhat undignified position of acting the 
stalking-horse to Mr. Bishop’s notoriety. But however 
this may be, it seemed to Prof. Croom Robertson worth 
while to make a more careful trial of Mr. Bishop’s powers 
than was possible in the first crowded assembly, and he 
therefore invited Mr. Francis Galton, Prof. E. R. Lan- 
kester, and myself, who were all present on the first occa- 
sion, to join him in an investigation, When we had 
assented to the proposal, Mr. Bishop was invited to meet 
us at Prof. Croom Robertson’s house. He immediately 
accepted the invitation, and it is but just to state that 
throughout the investigation which followel he placed 
himself entirely in our hands, and with the utmost gool 
nature submitted to all our require-nents. He professes 
that he is himself ignorant of his sodus operand?, and 
merely desires that this should be adequately investigated 
and satisfactorily explained. 

Two meetings were arranged. At the first, which was 
held on May 28, Prof. Lankester was not able to attend, and 
his place was taken by Mr. Leslie Stephen. Mr. Alfred 
Sidgwick was also present. At the second meeting, held 
on June 11, there were present as before, Prof. Croom 
Robertson, Mr. F. Galton, and myself, but Mr. Leslie 
Stephen and Mr. Alfred Sidgwick were absent, while 
Prof. Lankester was present. The room in which both 
meetings were held was a double drawing-room of 
the ordinary shape of those which usually have folding- 
doors; here however the folding-doors were absent. The 
extreme length of the room was 36 feet, the width of 
us front part was 19 feet, and of its back part 12 
eet. 

First, Mr. Bishop was taken out of the room by me to 
the hall down stairs, where I blindfolded him with a 
handkerchief ; and, in order to do so securely, I thrust 
pieces of cotton-wool beneath the handkerchief below the 
eyes. In all the subsequent experiments Mr. Bishop was 
blindfolded, and in the same manner. While I was doing 
this, Mr. Sidgwick was hiding a small object beneath one 
of the several rugs in the drawing-room; it having been 
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previously arranged that he was ta choose any object 
he liked for this purpose, and to conceal it in any part of 
the drawing-room which his fancy might select. When he 
had done this the drawing-room door was opened and 
the word “ Ready’? called. 1 then led Mr. Bishop up 
stairs, and handed him over to Mr, Sidgwick, who at 
that moment was standing in the middle line between the 
two drawing-rooms, with his back to the rug in question, 
and at a distance from it of about 15 feet. Mr. Bishop 
then toox the left hand of Mr. Sidgwick, placed it on his 
(Mr. Bishop’s) forehead, and requested him to think con- 
tinuously of the place where the object was concealed. 
After standing motionless for about ten ‘seconds Mr. 
Bishop suddenly faced round, walked briskly with Mr. 
Sidgwick in a direct line to the rug, stooped down, raised 
the corner of the rug, and picked up the object. In doing 
all this there was not the slightest hesitation, so that to 
all appearance it seemed as if Mr. Bishop knew as well 
as Mr. Sidgwick the precise spot where the object was 
lying. 

This is Mr. Bishop’s favourite experiment; so 1 may 
give some of our other observations relating to it before 
passing on to the variations which we introduced. It 
was soon found that he succeeded much better with some 
of us than with others ; so at the second meeting, in order 
to make a numerical comparison, he was requested to try 
two experiments with each of the four persons who were 
present. With Mr. Galton, Prof. Robertson, and Prof. 
Lankester he failed utterly, while with myself he suc- 
ceeded once perfectly and the second time approximately. 
For on the first occasion I’ concealed a pocket-matchbox 
upon the top of a book behind the leather lap of a book-shelf. 
After feeling along the rows of books for some time he 
drew out the one on which the matchbox was lying. In 
the second experiment | placel a visiting-card on 
the key-board of a grand piano and closed the cover. 
After going about the room in various directions for 
a considerable time he eventually localised the piano, 
and brought his finger to rest upon its upper sur- 
face about six inches from the place where the card 
was lying. It will thas be seen that his success with 
me, althaugh so much better than with any of the other 
three perso1s present that evening, was not so immediate 
and precise as it had been with Mr. Sidgwick the evening 
before. It has alsoto be mentioned that in one of the 
experiments which he tried with Prof. Robertson the 
evening before, he was, after a good deal of feeling about, 
successful in localising a particular spot on an ordinary 
chair which Prof. Robertson had selected as the spot to 
be found. From this it will be seen that it made no 
difference whether a particular article or a particular spot 
was thought of ; for if the subject thought of was a certain 
square inch of surface upon any table, chair, or other 
object in the roam, Mr. Bishop, in his successful experi- 
ments, would place his finger upon that spot. Neither 
did it make any difference whether the article or place 
thought of was at a high or a low elevation. Thus, for 
instance, in one of the experiments I placcd a small 
pencil-case high up in the chandelier of one of the 
drawing-rooms. There was first a great deal of walk- 
ing about in various directions, examining tables, book- 
shelves, &c., so that it was thought that the experiment 
was about to prove a failure. (It taay here be mentioned 
parenthetically that in all the’ experiments tracings were 
taken of the routes which Mr. Bishop traversed, but it seems 
needless to occupy space with recording the analysis © 
these results.) Then, while feeling over the surface of a 
tabl: in the other drawing-room, and not far from the 
corresponding chandelier, Mr. Bishop suddenly pointed 
at arm’s length vertically to the ceiling. He remained 
motionless in this position for a few seconds, and then 
set off at a brisk pace in a straight line to the other 
drawing-room, until he came beneath the other chandelier. 
As his finger was all this time pointing to the ceiling, it 
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touched this chandelier on his coming beneath it. He 
then stopped and pointed as high as he could, but not 
being a tall man, was not able to touch the pencil-case, 
which had been purposely placed above his reach. After 
satisfying ourselves that his determination to reach up at 
that particular spot could not be attributed to accident, 
but rather that his finger appeared to be smelling the 
object of his search, the experiment was concluded. As 
a rule, unless success is achieved within the first two or 
three minutes, it is never achieved at all; but in some 
cases, as in the one just quoted, after several minutes of 
feeling about in various places and directions, a new 
point of departure seems suddenly tobe taken, and Mr. 
Bishop starts off straight to the right spot. As an instance 
of this I] may quote another experiment, in which I placed 
a shilling beneath a sheet of paper lying on a table which 
was crowded with other articles. After going about the 
room in various directions for a considerable time, this 
table was reached, apparently by accident, and just at the 
time when I was thinking that the experiment would 
certainly prove a failure, Mr. Bishop suddenly became 
more animated in his movements, and exclaiming ‘ Now 
I am within two feet of it,” began to hover the point of 
his finger over the table, and eventually brought it down 
upon the sheet of paper just where the shilling was lying 
beneath, 

Mr. Bishop can also very frequently localise any spot 
on his subject’s person of which the subject may choose 
to think. As in all other cases he presses the hand of 
the subject upon his forehead with one hand, and uses the 
other as a feeler. Here again he succeeds much better 
with some persons than with others, and the persons with 
whom he succeeds best are the same as those with whom 
he does so in his other experiments. Thus he altogether 
failed with Mr. Galton, although the latter, in order to 
fasten his attention the more exclusively on one particular 
spot, pricked this spot with a needle. With Prof. Lan- 
kester success was partial; for while he thought of the 
point of his nose, Mr. Bishop was only able to say that 
the point thought of seemed to occupy the median line 
of the body on the front aspect. But on a previous occa- 
sion at Bedford Square Mr. Bishop localised correctly a 
pain (slight toothache) from which Prof. Lankester was 
suffering. With Prof. Croom Robertson success was 
better, though not quite perfect, for while the place 
thought of was the ball of the right thumb, Mr. Bishop 
localised it in the right wrist. In the only two experi- 
ments tried in this connection with myself the results 
were somewhat peculiar. In the first experiment J 
thought of a spot situated under the left scapula, and Mr. 
Bishop localised it as situated under the right; in the 
second experiment IJ thought of my right great toe-nail, 
and for a long time Mr. Bishop prodded round and on 
the left great toe-nail, though he eventually changed to 
the right one, and so localised the spot correctly, In 
both these experiments, therefore, it seemed that with 
me Mr. Bishop experienced a strong tendency to confuse 
symmetrically homologous parts. 

From this brief summary of the results gained by 
following Mr. Bishop's own methods, it will be seen that 
on the whole his power of localising objects or places 
thought of by a person whose hand he clasps is un- 
questionably very striking. ( f course the hypothesis which 
immediately suggests itself to explain the modus operandi 
is that Mr. Bishop is guided by the indications uncon- 
sciously given through the muscles of his subject—differ- 
ential pressure playing the part of the words “hot” and 
“cold” in the childish game which these words signify. 
Mr. Bishop is not himself averse to this hypothesis, but 
insists that if it is the true one he does not act upon it 
consciou-ly. He describes his own feelings as those of a 
dreamy abstraction or “reverie,” and his finding a con- 
cealed object, &c.,as due to an “impression borne in’? 
upon him. But however this may be (and of course we had 


no means of testing the statement) all our experiments 
have gone to show that the hypothesis in question is the 
true one, and that Mr. Bishop owes his success entirely 
to a process of interpreting, whether con:ciously or,un- 
consciously, the indications involuntarily and unwittingly 
supplied to him by the muscles of his subjects. Thus 
when his subject is blindfold and loses his bearings, failure 
results. Failure also results if the connection between 
Mr. Bishop and his subject is not of a rigid nature—a 
loose strap, for instance, being apparently of no such use 
to him for the establishment of connection as a walking- 
stick. Similarly, although he was very successful when 
he grasped my left hand when I did not know where the 
object was concealed, but when my left wrist was held by 
Mr. Sidgwick, who had concealed the object; he failed 
when, under otherwise similar circumstances, Mr, Sidg- 
wick held my right hand—so establishing a limp instead 
of a firm connection through my person. 

Lastly, a number of other experiments were tried, in 
deference to some statements which Mr. Bishop made 
concerning his occasional success in reading thoughts of 
a kind which could not be indicated by muscular con- 
traction. From these experiments, it is needless to say, 
we did not anticipate any results; hut (with the exception 
of Prof. Lankester) we thought it was worth while to 
make them, not only because Mr, Bishop seemed to 
desire it, but also to satisfy the general public that we 
had given the hypothesis of ‘‘thought-reading,” as well 
as that of “muscle-reading,”’ a fair trial. The experi- 
ments consisted in the subject looking at some letter of 
the alphabet which Mr. Bishop could not see, and the 
latter endeavouring to read in the thoughts of the former 
what the letter was, Although this experiment succeeded 
the first time it was tried, it afterwards failed so fre- 
quently that we entertain no doubt as to the one success 
having been due to accident, and therefore conclude that 
if Mr. Bishop has any powers of ‘‘thought-reading”’ 
properly so-called, he has failed to show us evidence of 
the fact. 

Deeming it a remarkable thing that such precise in- 
formation as to a mental picture of locality Should be 
communicated so instantaneously by unconscious muscular 
movement, we thought it desirable to ascertain whether 
Mr. Bishop, who is able so well to interpret these indica- 
tions, is endowed with any unusual degree of tactile 
sensibility or power of distinguishing between small 
variations of resistance and pressure. We therefore tried 
the sensitiveness of his finger-tips with the ordinary test of 
compass-points, but found that he did not display more 
than a usual delicacy of tactile perception, while his 
power of distinguishing between slight differences m 
weights placed successively on a letter-balance concealed 
from his eyes was conspicuously less than that dis- 
played by Prof. Croom Robertson. As Mr. Bishop is not 


| opposed to the hypothesis by which we conclude that his 


results are obtained, there is no reason to suppose that he 
tried to depreciate his powers of tactile sensibility and 
of distinguishing between small differences of weight. 
In their main features Mr. Bishop’s experiments are 
frequently performed as an ordinary drawing-room amuse- 
ment, and we are therefore inclined to think that he does 
not enjoy any peculiar advantages over other persons in 
regard to sensitiveness of touch or power of appreciating 
pressure, but that his superior success in performing the 
experiments is to be ascribed merely to his having paid 
greater attention to the subject. 

In conclusion, we desire to express our thanks to Mr. 
Bishop for the trouble which he has taken in submitting 
to the numerous experiments, the general results of which 
have now been stated. 

This report has been read in proof by Prof. Croom 
Robertson, Mr. Francis Galton, and Prof. E, R. Lankester, 


and meets with their full approval. 
GEORGE J. ROMANES 
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THE WEATHER AND HEALTH Jan. Feb. March. April. May. June. July. Aog. Sept. Oct. Nov. Dec. 
OF LONDON! 


I, 


N examination of the curve for the 
whole mortality (Fig. 4, NATURE, 

vol. xxii. p. 144) shows that the great 
preponderance of deaths in London 
takes place during the coldest months 
of the year, Of the diseases to which 
this excessive miortality is due, the 
first place must be assigned to dis- 
eases of the respiratory organs, the 
more marked of which are given in 
Figs. 12 to 15. About one in eight of 
all deaths that occur is caused by bron- 
chitis, and one in sixteen by pneumonia ; 
so that nearly one-fifth of the deaths is 
occasioned by these two diseases of the 
respiratory organs. Our researches ap- 
pear to warrant the conclusion that the 
greatest fatality from these diseases 
occurs when the temperature is between 
32° and 40°. In New York, when the 
winter temperature is 10°o lower than in 
London, the mortality from bronchitis 
and pneumonia is greatly less ; on the 
other hand, in Melbourne, where the 
winter temperature is about 10°o higher 
than that of London, the mortality from 
diseases of the respiratory organs forms 
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Fic. 13.—Bronchitis. 


but a small fraction of the whole deaths. NE aT a 
These four curves of the mortality from ; | 
diseases of the respiratory organs are <a 


substantially the same, each having its 
maximum in the cold months and its 
minimum inthe warm months. Asthma 
shows, in the amplitude of its annual 
range, the greatest sensitiveness to 
weather, and pneumonia the least. They 
all show, though in different degrees, a 
douhle-ridged maximum ; the one ridge 
being in the middle of January, when 

the temperature falls to the annual Rant |, MH 
minimum, and the other in March, when 
the combined qualities of cold and dry- 
ness are atthe annual maximum, Asthma 
and bronchitis are decidedly at the maxi- 
mum when the weather is coldest, whereas 
laryngitis has its maximum in March, 
when the weather is coldest and driest, Mean 
the last disease thus forming the link 
connecting the more strictly throat 
diseases with diseases of the nervous 5° 
system. 

But an element of weather other than 
mere temperature plays an important 
part in bringing about the high death- 
rate from these diseases. That dele- 
terious atmospheric influence is fog; aia 
and in cases where the fog is dense and Fic. 16.—Apoplexy, 
persistent the mortality from diseases of 
the respiratory organs becomes truly 
appalling, as happened in London early 
in 1880, when the inortality was nearly 
doubled. An examination of the fogs of | | | 
London shows that they do not com- ADDN CAST oo oe oot 
mence till the autumnal equinox; and it Fic. 17.—Convulsions. 
is at this epoch that asthma (Fig. 12), by 
far the most sensitive of all diseases to 
fog, starts from its annual minimum; 
and in the end of November and begin_ 


' Snbstance of a Lecture delivered at the Royal 


ia 
Fic. 15.—Laryngitis. 
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Institution, March 25, Continued from p. 146. Fic. 18.—Cephulitis. 
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Jan. Feb. March. April May. June. July. Ang. Sept. Oct. Nov. Dee. ning of December, when fogs become 

ee ee ee ee i ee most freqnent, the curves for asthma 
and bronchitis shoot up with startling 
suddenness. 

Figs. 16, 17, and 18 represent the 
curves for three of the nervons diseases, 
viz. apoplexy, convulsions, and cephal- 
itis. Apoplexy will be observed to show 
a double-ridged maximum quite analo- 
gous to that of the diseases of the re- 
spiratory organs ; whereas, in the case 
of convulsions, the maximum may be 
regarded as quite single, and occurring 
in spring, this being the season when 
nervous diseases generally are most fatal. 
He ! ae PEI On the other hand, the curve for cepha- 
MER Zs coping Cough. litis stands alone among nervous diseases 
as having its annual maximum somewhat 
later, and keeping above the mean till at 
least the end of July, thus covering that 
portion of the year when the climate is 
driest and hottest, as well as driest and 
ee coldest. The intimate relations observed 
Fic. 21.—Gout. between the curve for suicides (Fig. 19) 
ene and that for cephalitis is very striking. 

The maximum mortality for whooping- 
cough, Fig. 20, gout, Fig. 21, and 
phthisis, Fig. 22, occur in the same 
season as that for the nervous diseases. 
The maximum mortality from whooping- 
cough occurs in the spring months, and 


a the curve suggests that this is more a 
disease of the nervous system than of 

Mean the respiratory organs, a view which, 
singularly enough, was maintained by 

the elder Dr. Begbie, one of the most 

50 i ee distinguished of our Edinburgh phy- 


ici 23 eabcctiing, sicians, upwards of thirty years ago. 

ee in The relations of gout to diseases of the 

‘ | nervous system are too obvious to call 

for remark. Phthisis is one of the two 

most fatal scourges of our British climate, 

pect datsdetadey | Aalhwar nay one out of every eight deaths which occur 

Fic. 24.—Convulsions (New York). being caused by consumption. Its mor- 

tality-curve, Fig. 22, shows unmistakably 

its intimate relations to nervous diseases, 

thus affixing greater significance to its 

known complications with hereditary 

insanity, scrofula, and some other 
30 non ted _ mental diseases. 

Fic, 25.—All Nervous Diseases (New York) Reference has been made to the influ- 

ence of the heat of summer on certain 

7° |: 11 i : of the nervous diseases. That influence 

acts fatally, both indirectly through the 

bowels in the case of the young, and 

directly on the nervous centres. The 

curve for convulsions, Fig. 17, is identical 

with that for teething, Fig. 23, and it 

may be added that the curve for hydro- 

5° = Preeti cephalus is simply a reproduction of the 

IES Eee—eiesales Powe same curves. Now these curves show 

ttt | iy | LTT TAT a small, but distinct, and, as revealed by 


Mean 


each year's figures, a constantly recurring 
secondary maximum in summer, which 
in the case of London is almost wholly 
due to the bowel complications of these 
diseases. The curve (Fig. 24) for con- 
vulsions for New York, where the sum- 
mer temperature is 1070 hotter than in 
London, shows this feature of the curve 
enormously magnified, so much so, in- 
deed, that instead of being, as in London, 
an insignificant secondary maximum, it 


1 a 
ig Fic. 28.—Diphtheria. stands out as the prominent feature of 
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the curve. Whilst this result is doubtless largely due to 
complications with bowel complaints, it is, as an exami- 
nation of the statistics shows, in no small degree caused 
by the direct influence of the great summer heat of New 
York on the nervous centres. ‘This is impressively shown 
by the mortality curve for the whole of the nervous 
diseases (Fig. 25), which is even more pronounced in this 
particular than the curve for convulsions alone (Fig. 24). 
Keeping this fact in view, the peaks showing an increased 
fatality in London from cephalitis (Fig. 18) and suicides 
(Fig. 19) during July and August acquire, in the eyes of 
the physician, a more impressive significance, 

The curve for the whole mortality (Fig. 4, NATURE, 
vol. xxiv. p. 144) shows September and October to he 
two of the healthiest months of the year. The three 
curves, scarlet fever (Fig. 26), typhoid (Fig. 27), and 
diphtheria (Fig. 28), are the most striking exceptions to 
this, these curves all indicating either a large increase in 
the death-rate or a high mortality during these months. 
While closely related to each other, each of these three 
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diseases has a distinct individuality of its own as re- 
gards the times of occurrence of the annual maxima and 
minima, and the varying amplitudes of their range from 
the mean line. It isa singular circumstance that diph- 
theria shows closer relations in its death-rate with typhoid 
than with scarlet fever. 

Several other diseases suggest close alliances with each 
other through their seasonal death rates. Thus the curve 
for mortification is substantially that of nervous diseases, 
and the curves for erysipelas and puerperal fever are in all 
essential respects the same, a fact of singular suggestive- 
ness to the family practitioner. The curve for old age is 
exactly parallel to that of paralysis, the old man’s disease. 
The curves for skin diseases, rheumatism, dropsy, peri- 
carditis, Bright’s disease, and kidney disease exhibit most 
striking, and in many cases the closest alliances with each 
other. Lastly, while bowel complaints attain their greatest 
mortality when the temperature is highest, diseases of the 
respiratory organs when it is lowest, nervous diseases 
during the dry weather of spring and early summer, and 
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Fic. 29.—The Great Plague of London. 


skin diseases and certain fevers during the raw weather 
of autumn and early winter, such diseases as ileus, that 
are quite removed from weather influences, exhibit curves 
which show no obedience whatever to season, but only a 
succession of sharp, irregular serratures resembling the 
teeth of a saw. 

Atrophy and debility are most fatal to the very young in 
summer, but to the aged in winter; in the former case 
the complication being with bowel complaints, and in the 
latter with diseases of the respiratory organs. The annals 
of influenza show that a special character is given to this 
epidemic according to the season of the year in which it 
occurs. Thus when it occurs in spring the head and 
nervous system are most affected, but the bowels when the 
epidemic prevails in summer and autumn. 

Fig. 29 shows by the doubly-dotted line, or highest 
curve, the weekly mortality of London during the Great 
Plague of 1665, the lower dotted curve the mean weekly 
mortality of the last six plagues, and the solid curve the 
mean weekly mortality from all other diseases during the 
continuance of the last six plagues. The manner in which 
the plague, as a death-producer, obeyed the weather is 
striking, and full of interest. 1t did so exactly in the way 
in which we have seen bowel] complaints to be influenced 
by weather. The curve of mortality for the plagne bears 
no resemblance whatever to that for typhus, or indeed any 
other disease except bowel complaints. The fact that 


| the progress of deaths from plague in relation to weather 

| resembles so closely the corresponding progress of deaths 
from bowel complaints raises the question whether there 
may not be a closer alliance between them than has been 
suspected. If we are correct in regarding sucha question 
as a fair outcome of this investigation of the relations of 
weather and health, it results that such investigations 
may occasionally point to a seat of morbid processes 
which have been cloaked by prominent phenomena, 
apparently of a primary, but in reality of a secondary 
character. ALEXANDER BUCHAN 


NOTES 

THE death of Sir Josiah Mason on the 16th inst., at the 
advanced age of eighty-six, closes a remarkable career, Born at 
Kidderminster in humble circumstances, he began life as a street 
hawker of cakes, and after trial of shoemaking, baking, and a 
variety of other things in his native place, he went to Birming- 
ham and found employment in the gilt toy trade. In 1824 he 
set up on bis own account as a manufactarer of split-rings by 
machinery, and he afterwards added the manufacture of stee 
pens, of which he became really the largest producer, though 
j less hnown than Gillott and Mitchell, owing to his pens beng 
| supplied by Messrs. Perry of London, He shares the credit o 
perfecting the modern steel pen, the history of which practically 
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dates from the discovery of the art of splitting by machinery. 
Sir Josiah Mason also carried on for many years the business of 
electro-plating, copper-smelting, and india-rubber making, along 
with the late George Richard Elkington. While he was very 
much a self-taught man, his very liberal benefactions indicated 
his sense of the value of good education. Conspicuous among 
these is the Erdington Orphanage, established at a total outlay 
of 300,000/.; and the munificent gift to Birmingham of a 
Science College (the building of which cost 60,000/., while 
the total value of the endowment is probably little short of a 
quarter of a million) is fresh in public memory. 


Our readers will learn with profound sorrow the loss which 
biological science has sustaiued in the death, at the comparatively 
early age of fifty-one, of one of its most brilliant and gifted 
cultivators, Prof. Rolleston of Oxford. le had spent the 
greater part of the winter in Southern Europe, his medical 
advisers having hoped that a warmer climate and rest from his 
incessant Jahours might have averted the malady with which he 
was threatened. All precautions however proved unavailing. 
He returned to England about a fortnight ago in a sinking state, 
and died at his home on Thursday, the 16th inst. We propose 
to give a sketch of Dr, Rolle-ton’s scientific career in our next 
number, Immediately after the funeral a meetiag of Prof. 
Rolleston’s old pupils was held in the Museum, with the object 
of perpetuating his name by some suitable memorial. A com- 
mittee was formed, with power to add to its number ; the following 
gentlemen being elected honorary secretaries :—Dr, C. Mansell- 
Moullin, 17, George Street, Hanover Square, W., and Dr. 
Theodore Acland, St. Thomas’s Hospital, S.E., London ; 
Mr, E. B. Poulton, M.A., Wykeham House; and Mr. A. P. 
Thomas, M.A., Anatomical Department Museum, Oxford. 


THE Council of Owens College, at their meeting on Fri- 
day, June 17, elected Dr. Arthur Schuster, F.R.S., to the Pro- 
fessorship of Applied Mathematics in Owens College. Dr. 
Schuster was a distinguished student of Owens College in 1870-- 
71; he then proceeded to Germany, studying mathematics and 
physics nnder Kirchhoff, Weber, and l[elmholtz, On his return 
he first occupied the position of Demonstrator in Physics at 
Owens Colleze, lecturing on the Mathematical Theory of Elec- 
tricity. Afterwards he contiuued his studies at Cambridge under 
Maxwell and Rayleigh, publishing several papers on the higher 
branches of physics. In 1874-75 he was intrusted with the con- 
duct of the Government expedition to observe the total eclipse 
in Siam, the results of his observations being printed in the 
Philosophical Transactions for 1878. In 1878 he undertook a 
similar expedition to Colorado, and in the following year he was 
elected a Fellow of the Royal Society. 


TuE Davis series of lectures upon zoological subjects will he 
given in the lecture-room in the Society’s Gardens, in the 
Regent’s Park, on Thursdays at 5 p.m., commencing June 16, 
as follows :—June 16— Whales, by Prof. Flower, LL.D., F.R.S.; 
June 23—Dolphins, by Prof. Flower, LL.D., F.R.S. 5 June 30 
—Extinct British Quadrupeds, by J. E. Harting; July 7—The 
Limh, of Birds, Prof. W. kK. Parker, F.R.S.; July 14 —Birds, 
Ancient and Modem, by WW. A. Forbes; July 21—Zoological 
Gardens, by P. L. Sclater, F.R.S5.; July 25—Chameleons, by 
Prof, Mivart, F.R.S. These lectures will be free to Fellows of 
the Society and their friend<, and to other visitors to the Gardens, 


AMONG other features of the forthcoming meeting at York, 
the noble Guildhall is placed at the Association’s use as recep. 
tion room. The theatre of the Museum of the Yorkshire Philo- 
sophical Society has been granted for the Geological Section. 
The beautiful grounds, con‘aining the ruins of St. Mary’s Abbey, 
&e., will be open to members and associates. The Yorkshire 
Fine Arts Institution will also be open, and the great hall will 
be used for some of the evening meetings. The Minster will be 
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thrown open for inspection, Excursions are being organised to 
several places of interest, including Scarborough (where the Spa 
Company give free admissions), Whithy, Castle Howard, and the 
works of Messrs, Bolckow, Vaughan, and Co., at Middles- 
borough. 


THERE has been recently some talk of establishing at Athens 
or Smyrna an American Institute for the training of Archzeolo- 
gists, and as a permanent committee for archzological research 
and correspondence. Two institutes with like aims are at pre- 
sent in existence, viz. the German Institut fiir archaologische 
Correspondenz, having its seat in Rome, with a branch in 
Athens, and the Ecole Frangaise d’Athénes, which has a branch 
in Rome. Mr. Thomas Davidson describes the work of these 
ina recent issue of the Vaéion, and advocates Smyrna as the 
place for the American Institute, as offering a more promising 
field of research than Athens, while there would be a bettey 
prospect of getting any antiquities discovered for museums. 
The cost of such an institution is estimated at 5000 dollars to 
begin with, for a library and necessary apparatas, and about 
6000 dollars a year afterwards. 


THE fourth and fifth numhers of Matwren for 1851 contain 
interesting summaries, hy Dr. Hercules Torn, of the results 
obtained by him, during the Norwegian Arctic Expedition, of 
the depths of the Arctic seas; the amount of salt contained in 
the water at various depths and at different distances from Jand ; 
and the variations observable in the relative quantities of the 
different constituents of the air contained in sea-water. In 
regard to the latter point, it may be observed that the mean 
amount of oxygen present in the air was found to diminish with 
increasing depth helow the surface of the water from 35°3 at the 
surface, to 32°8 between 1000 and 1400 fathoms; while the 
relative quantity of the nitrogen present rose with the increased 
depth from 13'1 at the surface to 14 between 600 and 1000 
fathoms, Carhonie acid was found both in a gaseous and basic 
form, 


WE notice a very interesting lectare which has heen given at 
St. Petersburg on the use of the heliograpb during the Trans- 
Caspian war, The heliograph used in the Russian army is that 
of Mans, and the alphabet is the usual one, that of Morse. The 
smaller system, which is employed in cavalry, transmits siznals to 
a distance of seventeen miles, and the larger, employed in forts, 
has a double power, All independent parts of the army, on 
their march to Akhal-Tepe, had their ‘* heliograph-drafts,” and 
owing to the bright sky of the steppe, and to the level country, 
the heliograph was continuously used for establishing communi- 
cation between different parts and small detachments of the 
army. The heliograph was at work during all the battles, and 


| experiments were made as to the nse of it during night, by 


means of Innar light, as well as with special lamps. The latter, 
however, being fed with turpentine, which evaporates very soon 
daring the hot days of the summer, did not render great 
service, It was observed also that the sight of those who receive 
the heliogram gets very,soon fatigued, which occa-ions error. 
But altogether the heliograph has rendered very great services 
during this campaign, 


Tue French Minister of Postal Telegraphy recently sent to 
the several telegraphic offices forms for recording all the obser- 
vations connected with thunderstorms, The forms have been 
drawn up by M, Mascart, the head of the Meteorological Office, 
and printed at its expense, 


A report has been presented to the Paris Municipal Council 
on the state of telephonic exchanges in Paris, and the propriety of 
patting a tax on them for the use of sewers in which the wires 
aré located, The number of telephonic hall, will be increased, 
and six of them will be established shortly, which will bring 
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their number to ten. At present the number of persons renting 
wires is a little more than 1000, and the average number of 
messazes a little more than five a day for each. 


M. Maney has asked the Paris Municipal Council for the grant 
of a space of 1200 metres in the Park of the Champ de Mars for 
establishing a zoological station; but such a large space could 
not be afforded withont inconvenience to foot-passengers, so he 
has accepted the grant of a space which was tendered to him at 
Passy, in the Park of Princes. 


Tue Congrés archéologique of France holds its forty-eighth 
session at Vannes (Morbihan) on June 28. Among other sub- 
jects to be discussed are the megalithic monuments of the Gulf 
of Morbihan, the chronology of sepultures, influence of soil on 
the distribution of megalithic monuments, bronze objects and 
other remains found in tombs of Brittany, Gallic and Koman 
coins, ante-Roman remains in Brittany. 


TWENTY shocks of earthquake were reported from Szt. Ivan 
Zelina and Blazedotoc (Hungary) between May 20 and June 7. 
Some rather severe shocks also occurred on June 11 and 12, 
direction north-east to south-west. 


THE Caucasian Museum at Tiflis is fast approaching com- 
pletion under the active and energetic direction of Dr. Radde. 
The visitors from Western Europe, wha are expected at the 
Archeological Congress, will already find a tolerably numerous 
collection of natural history objects and archeological specimens, 


THE discoveries of remains of palzolithic man in Russia con- 
tinue to be most interesting. Recently M. Shaposhnikoff dis- 
covered a great quantity of stone implements in the district of 
Valdai, where a forest has been cut down and the wind has 
denudated the sand of the subsoil. The implements belong to 
four categories : (1) knives and saws similar to those of Moustier, 
St. Acheul, and Solutre, more perfect than any found previously ; 
(2) the same in miniature, most accurate, and made of the finest 
kind of flint; they might have been used as ornaments, or for 
tattooing; (3) figures of animals and men made in flint, and 
relief pictures of the same, also in flint ; (4) ornamental designs 
on stone. The collection is very rich, especially in miniature 
implements. 


A LITTLE book just published by the Késsling’sche Buchhand- 
lung (Gustav Wolf) of Leipziz isnamed ‘‘ Naturwis-enschaftlich- 
mathematisches Vademecum,” being an alphabetical and syste- 
matic compilation of all modern publications in the domains 
of natnral sciences and mathematics. 


AT the meeting of the South-Eastern Railway Company the 
other day Sir Edward Watkin announced the complete success 
of the preliminary borings of the Channel Tunnel, and the reso- 
lution of his own Company on this side and the French Company 
on the other to make a further important step. A gallery seven 
feet in diameter has already been driven from the shaft near 
Abbots’ Cliff for half a mile towards France, and an agreement 
has been made to push forward a similar headway under the sea 
for a mile on each side of the Channel. At the present rate of 
progress this will probably be done within the next six months, 
and then it is expected that the further nine miles on each side 
will be undertaken at once. All the con litions seem favourable 
to the project. The soil is found to be exactly similar at both 
ends. It is, as was expected, grey chalk impervious to water ; 
and there is every reason to anticipate that it will be found to 
stretch in an unbroken bed across the Channel. Last week the 
machinery excavated sixty-seven yards of lineal distance, equal 
to ahout two miles a year. At this rate the two headways might 
meet under the middle of the Channel in about five years ; and 
probably a nearly equal period might be occupied in enlarging 
this mere seven-feet burrow to a capacious railway tunnel. 
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Tr is proposed in Edinburgh to make a three months’ trial of 
lighting Princes Street and the North Bridge as far as the ‘Tron 
Charch with the electric light, on the Brush system. 


BiRM1NGHAM has resolved to invite the British Association to 
hold their annnal meeting for 1883 in that town, 


THE last number of the Journal de Physique describes a set of 
registering electrometers and magnetometers which are being 
tried at the College de France. The magnetic bars and the 
apparatus generally are very small. The instruments have been 
invented by M. Ma:-cart, who believes they will give trast- 
worthy results, and will coopare favourably with the large 
magnetometers used in Kew ani other places. 


THE past winter cold in Norway, between October, 1880, and 
March, 1881, has exceeded the normal mean by 7° C, The 
greatest cold yet registered at any of the Norweyian meteorvlo- 
gical stations occurred between January 13and15. At Karasjok, 
the lowest temperature was observed on February 4, when the 
thermometer fell to — 50°°6 C., the lowest ever noted in Norway 
with tru-tworthy instruments. 


A WoRK on the Butterflies of Europe, illustrated and de- 
scribed by Dr. Ilenry Charles Lang, F.L.S., will shortly be 
published in ahout twenty monthly parts. It will give accurate 
coloured fiyures of all the species of Rhopalocera found in 
Europe, showing both the upper and under side where necessary, 
as well as the differences of sex, if requiring a separate figure ; 
and the most important of the named varieties will, when pos- 
sible, be also represented. Typical illustrations of larve and 
pupze will from time to time appear, The figures will he drawn 
fram speci vens in the author’s cullection, The description of a 
species will, whenever possible, inclule a notice of its transfor 
mation, habitat, and times of appearance, along with the prin- 
cipal synonyms and necessary references. The arrangement and 
nomenclature will be maiuly those of Dr. Standinger’s well-known 
catalogue. Each part will contain four coloured plates and six- 
teen pages of letterpress. The cost is very moderate. The 
publishers are Messrs. Reeve and Co., of [lenrietta Street, 
Covent Garden, 


THE additions to the Zoological Society’s Gardens during the . 
past week include a Chacma Baboon (Cynacephalus porcartus) 
from South Africa, presented by Mr. Thornburgh-Cropper ; 
four llarvest Mice (A/us minutus), British, presented by Mr. 
Henry Laver; a Banded Grass Finch (Poéphila cincta) from 
Queensland ; two Yellow-bellied Liothrix (Ziothrix Jutcus) from 
India, presented by Mrs. Ilylton Joliffe ; a Red-legged Partridge 
(Caccabis rufa), European, presented by Mr, Arthur Morrell, 
School Ship Cornwad/ ; a Horrid Rattlesnake (Crotalus horridus) 
from Bahia, presented by Dr. A. Stradling, C.M.Z.S. ; a Patas 
Monkey (Cercopithecus ruber) from West Africa, a Blue Jay 
(Cyanocitta cristata) from North America, purchased ; a Rhesus 
Monkey (Afacacus erythraus), a Cape Buffalo (Bubalus caffer), 
born in the Gardens ; seven Australian Wild Ducks (das sufer- 
ciligsa), five Chilue Widgeons (AZareca chiloensis), a Mandarin 
Duck (Aix galericulata), two Geoffroy’s Doves (Peristera 
geoffroii), two Turquoisine Parrakeets (Euphema pulchlla), bred 
in the Gardens. 


OUR ASTRONOMICAL COLUMN 


THE SOLAR PARALLAX,—At the sitting of the Paris Academy 
of Sciences on the 6th inst, M, Tisserand communicated a note 
received from Mr. Todd of the office of the .merican Ephemeris 
at Washington, giving the value of the solar parallax deduced 
from the photographic operations of the American expeditions, 
as detailed in the ‘‘ General Discussion of Results,” a volume 
which has just been issued. The number of photographs is 213, 
distributed over various stations thus :— 
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Northern Hemisphere. | Southern Hemisphere. 


Wladiwostok ... ... 13 Kerguelen .. A 

Nagasaki ... ... «. 45 Hobart Towneeem « 37 

Te ire noe cee) Campbelltown ... ... 32 
Oucensiowieemncs) 45 
Chatham Island cone 


Putting @ A for the correction of the difference of R.A, between 
the Sun and Venus, @D for the correction of the difference of 
declination, and ¢ 7 for that of the assumed value of the parallax 
($’°S48) the solution of the equations of condition corresponding 
to the distances gives — 


@AHti 181 1. dD= +2225 ... dw= +0039740'"0418, 


Similarly from the equations corresponding to angles of position 
there result— 


@A=+I'"109 ... 2D= +0637 ... dw= +0"'02520'"0595. 
Combining these values, the final results become— 
dA=+05076 ... dD= +2083 ... dw= +0'0350'"034, 


and the corrected value of the solar parallax is thus 8883. It 
will be seen that the magnitudes of the probable errors are very 
large in proportion to the corrections obtained. 


BreLa’s COMET IN 1805.—Those who have acquainted them- 
selves with the history of this remarkable comet will remember 
that at its appearance towards the end of 1805 it was last 
observed in Europe by Thulis at Marseilles on the evening of 
December 9, at which time it was at its least distance from the 
earth, and was moving rapidly southwards. The comet was 
then visible to the naked eye, and it was known that it would 
probably continue so for some days, and might attract attention 
in the other hemisphere. But there was no southern ohservatory 
in existence at that time. Prof. Hubbard, in his masterly 
investigation on the motion of Biela’s comet, remarked how 
greatly observations taken in the southern hemisphere at this 
appearance might have contributed to the progress of the theory 
of the comet. Gauss was then applying his methods for the 
determination of elliptic orbits, or rather of orbits without the 
assumption of a particular conic section, and it could hardly 
have happened that with good southern observations the nature 
of this comet’s orbit would not have been detected from the 
observations of 1805, and the comet might thus have been 
re-observed in 1812, if not in 1819. 

Up to a quite recent date it was not known that the comet had 
been observed in the other hemisphere, but Prof, Winnecke has 
discovered (where he does not say) some observations made at 
the Mauritius by MM. Malavois and Dupeloux on December 14 
and 15. They were brought to light while he was inquiring into 
the periodicity of the comet detected at Strassburg by Dr. Hart- 
wig on September 29, 1880, and he gives an account of them in 
the last number of the Vierteljahrsschrift der Astronomischen 
Gesellschaft. They are entitled ‘‘ Observations sur la Cométe 
gui a paru a IIe de France dans le cours de frimaire au 14° par 
M. Malavois et M, Dupelonx.” M. Malavois states that he was 
apprised of the appearance of the comet on the morning of 
December 14. ; Four days previously (and therefore the day after 
it was last seen in Enrope) it had been detected by MM. Laprie 
and Dabadie, the one a censor, the other a professor of the 
colonial Lycée : they had remarked that it had passed in a very 
short interval ‘‘ over the space between the constellations Grus 
and Pavo, moving almost from north to south.” On the evening 
of Decemher 14 Malavois ‘‘ avec un excellent sextant 4 lunettes 
d’un pied de rayon,” measured the distance of the comet from 
Achernar and Canopus, and the distance between the stars, and 
Prof. Winnecke has been at the trouble to reduce these observa- 
tions accurately, and to compare them with Hubbard’s elements 
with the aid of an ephemeris calculated therefrom by Herr 
Kanfmann. Referring to the above-mentioned periodical for 
particulars, we may say that Hubbard’s orbit is found to place 
the comet too much to the west by 13’ in right ascension, and in 
declination one minnte to the north. But while giving these 
differences between calculation and observation, Prof, Winnecke 
only aims at proving that Biela’s comet was recognised in the 
southern hemisphere, and well observed, considering the means 
available, 

The dezeription of the comet’s appearance given by Malavois 
is worthy of particular remark :—‘‘ Cette cométe est photo- 
sphérique, c, 4d, entource d’une sphére luminense dont le 
diamétre m’a cemblé étre en totalité d’environ 45 minutes: 
mais la partie la plus lumineuse, ou Pauréole vue au commence- 


ment du crépuscule du soir n’étoit guére, que de 20 A 25 minutes; 
on la distinguoit alors tres bien, tandis qu’a peine on pouvoit 
apercevoir les étoiles de 7™¢ grandeur, La coméete vne avec 
une lunette qui grossit seize fois le diamétre des objets m’a paru 
divisée en deux par une petite hand obscure; j’ai jugé son 
diameétre apparent d’environ une minute, mais les bords m’ont 
semblé confus¢ment terminés et se fondre avec la lumiere 
nébulense ; une etoile de 4° 4 5¢ grandeur que je distinguais trés 
bien dans l’auréole a 4 ou 5 minutes de la cométe, s’est trouvée 
dans une position et une distance différente par rapport 4 cet 
astre dont le mouvement propre ¢toit en effet considerable, 
comme ou Ia voir.” Malavois’ observations were limited to the 
evening of December 14, absence preventing his observing it on 
the following night, and clonds interfering on December 16 and 
17; and he adds: ‘‘les jours suivans j’ai cesséde l’apercevoir,’ 
Prof, Winnecke draws attention to the remarkable appearance 
of the comet under a power of 16, in the evidently small tele- 
scope, and asks: “Can we recognise in the ‘petite bande obscure,’ 
which divided the head into two parts, the commencement of 
the action which lcd to the highly important result, that in 1846 
and 1852, instead of a single comet, two were observed, and 
later the comet has been no longer visible as such.” In connec- 
tion with the Mauritius observation it must be remembered that 
the aspect of the comet was particularly noted on December 8, 
when it was nearer to the earth than on December 14, by Olbers, 
Bessel, and Gauss, who agree in their description: on the same 
evening it was examined and measured by Schroeter with power- 
ful reflecting telescopes at Lilienthal, Neither observer has any 
reference to the appearance of a division in the head of the 
comet on that date. Olbers says ‘‘it had a small but very dis- 
tinctly defined nucleus, surrounded by an extensive nebulosity, 
without any appearance of a tail,” The comet was visible to 
the naked eye with the brightness of a star of the third or fourth 
magnitude, and could be well seen after the moon had risen. 
Schroeter noted that without the telescope it appeared nearly as 
large as the moon: in his 13- and 15-feet reflectors it was appa- 
rently much diminished, his measures giving a diameter of only 
54 minutes: the diameter of the brightest part of the nucleus he 
found to be 4”°05, and that of the whole nucleus 6°42; if a 
division had existed at the date of these measures it is hardly 
probable that it would have been overlooked by Schroeter. At 
the reappearance of the comet iu 1826, and again in 1832, 
nothing of the hind was remarked. Hubbard, we know, con- 
sicered that the division of the comet, from whatever cause it 
might be produced, took place at the end of the year 1844. 


GEOGRAPHICAL NOTES 


THE hydrographical expedition for the exploration of the 
mouth of the Obi River has started from St. Petersburg, It 
consists of four officers of the navy, one astronomer, M. Fuss, 
and two students of the St. Petersburg University, one of whom 
is a surgeon and the other a zoologist. ‘Two small steamboats 
were sent to l’erm, on the Kama River,'and they will be trans- 
ported to the Obi. 


lIeERR SIEGFRIED LANGER of Vienna is about to undertake 
an exploring tour in Arabia urder the auspices of the Vienna 
Geographical Society, His researches will be mainly of a 
linguistic nature, but scientific re-earch is not excluded from his 
programme ; he has prepared himself for the tour during the last 
few years at the Vienna University. 


THE geographical department of the British Museum during 
the past year was deprived of the services of its able curator, 
Mr, R. H. Major, through ill-health, and on his retirement the 
opportunity was taken to reduce it toa snb-department, If we 
may judge by the newly published report of the British Museum, 
this change bas not tended to increase activity in geographical 
matters, and among the most interesting acquisitions of the past 
year all that can be mentioned seem to be some old plans of 
towns and the like. 


In the last volume of Consular Reports S. de Zuccate at 
Venice furnishes an interesting map showing the lines proposed 
and in course of construction for the completion of the network 
of railways in Venetia. M. Consul Pernal also contributes a 
plan of the Havre docks, ‘i 

Ir is announced that the Portnguese travellers, Capello and 


Joens, are about to publish an account of their expedition under 
the title of “ De Benguella as terras d’Iacca.” The work will be 
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issued in parts, and when complete, will form two volumes, 
illustrated with engravings, 


HERR SCHOLER, who was sent out by the German African 
Society, has returned ta Zanzibar after founding a station at 
Kikoma. 


THE Italian traveller, Piaggia, returned to Khartum on April 
30. It is believed there that he will be appointed governor of 
the Fashoda district, and that the Austrian, Marno, will become 
governor of the province of the Blue Nile. 


THE Scientific Commission, recently despatched from Paris, 
has arrived at Zanzihar on its way to examine M. Paiva’s vast 
concession in the Zambesi region, which it is proposed to develop 
by means of a conpany. The Commission is to investigate the 
resources of the territory, chiefly with regard to the mineral 
wealth supposed to exist there. 


PHYSICAL NOTES 


A FEW months ago the phenomenon of the ‘‘ passive state” 
of iron was examined by M, L. Varenne, who attributed it to 
the presence of a film of nitrons acid gas upon the surface of the 
metal. The question has heen recently reinvestigated by M. E. 
Bibart, who finds reason to doubt M, Varenne’s conclusions. M. 
Bibart states that any oxidising agent aids, and any deoxidising 
agent hinders, the production of pas.ivity. 


In a long memoir presented to the Académie des Sciences by 
Edmond and Henri Becqnerel some very valuable data are given 
respecting the fluctuations of underground temperatures during 
1880 beneath different surfaces. Their observations extended to 
a depth of 36 metres. The fluctnations were of less extent 
beneath herhage than below a hare soil, the maxima and{minima 
being more retarded and of less amplitude in the former case. 
Another interesting point is the protecting effect of a hed of 
snow, Thonzgh the temperature of the air fell to - 15°, and 
continued below o° for long periods, that of the surface of the 
soil was rarely below — 1°, never helow — 1°'5. 


AccorDING ta Nies and Winkelmann, who have lately studied 
the expansion exhibited by bismuth, cast-iron, and other metals 
. during their solidification, the specific gravity of bismuth is 
between 1°031 and 1'0497 times a3 great in the liquid as in the 
solid state; a sample whose (solid) density was 10°2 assumed a 
density of 10°77 when melted. The ratio of the density in liquid 
State to that in solid state was greater than unity also for the 
metals tin and zinc, the ratio for tin being 1°0070, and for zinc 
1-002, Our readers will doubtless recall the recent experiments 
of Mr. Wrightson and Prof, Chandler Roberts in the same 
direction, 


HERR STUCKER coucldes from experimental inquiry (/Vied. 
Ann. No. §), that the gases chlorine, hromine, and iodine, in 
regard to thermal behaviour, form a group by themselves among 
biatomic gases. The ratio of the kinetic energy of the pro- 
gressive motion of the molecules to the total energy is different 
for them from that for the others. In their molecules the 
atoms seem to have a different reciprocal action. From the 
hehaviour of biatomic gases it is inferred that neither Boltz- 
mann’s nor Maxwell’s supposition as to the nature of the mobility 
of atoms in the gaseous molecule has a general validity. 


WITH regard to the subject of hot ice, Herr Wiillser describes 
fresh experiments (JVied. nx. No. 5), and he finds that so 
long as the thermometer-bulb is wholly surrounded with dry ice 
its temperature does not reach 0°. If the thermometer rises 
higher, either the bulb is no longer quite covered with ice, or 
it is surrounded with water, along with a thicker ice-layer. The 
author’s method was to have the thermometer-bulb first coated 
with ice in a separate vessel; then introduced into the heating- 
tube and fixed in a caoutchouc stopper ; this tube is connected 
through a tube and spherical vessel with the air-pump, and with 
the sphere is surrounded with a cold mixture while the vacaum is 
produced. 


THE subject of double refriction of light in moving frictional 
liquids has heen taken up anew by Herr Kundt (IF ied. Ann. No. 5) 
using a method which Maxwell did not succeed with, viz., rota- 
tion of a cylinder within another cylinder, and sending a beam 
of polarised light in axial direction through liquid in the annular 
Space. Herr Kundt got positive results in this way with varions 
liquids. 1. The amount of internal friction of liquids is not a 
certain measurement of the occurrence of douhle refraction in 


tnotion ; liquids with small friction giving considerable refrac- 
tion, and wee versd. 2. The liquids which, with small internal 
friction, prove doubly refractive, telong to the so-called colloids 
(gelatine, gum, collodion) or the oils. Solutions of crystalloids 
did not give the phenomenon by the method described. 3. The 
donble refraction did not markedly affect the rotation of the 
plane of polarisation in the circularly polarising liquids (but the 
strongest refraction, it isto be noted, produced a difference of 
only about half a wave in penetrating a pretty long column of 
liquid). 4. In collodion-solutions the axes of the double refrac- 
tion do not lie in the azimuths required by theory. The anomaly 
was not accounted for, Herr Kundt further offers some general 
remarks on the relations between the elastic properties of liquids, 
pad coefticients of friction, and the double refraction developed 
in them. 


Irhas heen hitherto supposed that light directly reflected from 
a diffraction-grating has the same state of polarisation as light 
passing through the same plate unruled, or reflected from its 
smooth surface. Herr Frohlich now finds, with a very finely- 
ruled grating, that it is not so. The proof and numerical amount 
of the difference are indicated in IVred. dun. No. 5. 


IN the cold of last winter M. Damien (fourn. de Phys., May 
investigated the indices of refraction of water under 0° (.¢. in 
surfusion) down to — 8°, He measured the indices corresponding 
to the three hydrogen lines by the prism method. Starting with 
a temperature of + 20°, he first confirmed M. Jamin’s observa- 
tian that the passage through the maximum of density does not 
at all disturb the course of the indices, and he further found that 
the indices continue to increase below zero, thongh the dencity 
diminishes. The variations of the indices are very small. M. 
Damien hopes, next winter, to apply the interferential method. 
(The use of freezing mixtures does not present such favourable 
conditions as the very slow cooling of the atmosphere.) 


RECENT researches by Herren Sohncke and Wangerin on 
Newton’s rings (JVed. dun. Nos. 3 and 4) appear to require a 
considerable change of ideas as to this phenomenon, and more 
especially as to the place where interference occurs. The 
starting-point’ was an experiment in which the rings produced 
by a beam of parallel sodium light falling at an angle on a 
horizontal plate above a plane convex lens were examined with 
a microscope inclined at the same angle, and capahle of being 
moved horizontally as well as in the direction of its axis, The 
microscope was first so placed that one part of a dark ring was 
as sharply defined as possible; the instrument being then moved 
along to another ring, or another part of the same ring, it was 
found necessary to move it axially, higher or lower, to get the 
maximum definition for that part; indicating that the rings do 
not lie in a horizontal plane, but in some other position, The 
amounts of axial displacement for different parts of the ring- 
system were carefully noted. For details of the results we must 
refer to the original, merely noting, 7¢er adza, that the places of 
interference in the plane of incidence going through the centre 
of the rings seem to lie in a straight line rising towards the side 
whence the light comes. Ina central plane at right angles to 
that of incidence, all the places are at the same depth. Herr 
Sohncke undertook the experimental part in this investigation, 
while Ilerr Wangerin has worked out the theory of the phe- 
nomena. 

ACCORDING to experiments by Herr Kundt (/Vied, Ann, 
No, 4), the common surface-tension between liquid and gas 
decreases considerably with increasing pressure of gas in the 
case of alcohol, ether, alcoholic solution of calcium-chloride, 
sulphide of carbon, chloroform, and water. The decrease is 
greater at low pressures than at high. For a given liquid it 
varies with the nature of the gas compressed. With alcohol, 
ether, and alcoholic chloride of calcium solution, air causes a 
greater decrease of the capillary constant than hydrogen, The 
decrease is so great with some liquids (e.g. ether in air) that 
probably, with pressures reached withont much difficulty, the 
surface-tension is 77/, the liquid passing at ordinary temperature 
into the Cagniard de la Tour state. (Yhe author's experiments 
were concluded before he knew of Cailletet’s experiment, in which 
a mixture of five vols, of CO, and one vol. of air is compressed at 
a low temperature till the meniscus of CO, disappears, and the 
Cagniard de la Tour state is reached.) 


Tue ratio of intensity of the two sodium lines has been esti- 
mated by Herr Dietrich (flied. Aux. No. 4) using apparatus 
of great dispersion with a Vierordt double slit giving one spec- 
trum above another, and allawing of displacement, so that one 
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of the two lines’ in one spectrum is bronght (directly over the 
other in the other spectrum. [he photometric parts included a 
Nicol capable of rotation, a right and left rotating double 
quartz, and a fixed Nicol. The mean value of the ratio sought, 
from measurements on three days, was 1°60 + 0°01; the probable 
error of an observation being + 0°032, 


THE amount of electric expansion in caoutehoue has been 
investigated hy Herren Korteweg and Julius (Wied. Ann. 
No. 4). They used tubes of white vuleanised caoutchouc made 
insulating in water by being kept twenty-four hours in oil ; the 
tube was filled with water and placed in a water-bath (to form a 
condenser), while hydrostatic pressure was varied, and the 
changes of volume were measured by means of a connected 
tube-system. The change of volume is shown to be propor- 
tional to the square of the striking distance, and inversely pro- 
portional to the square of the thickness of tube-wall, It is the 
same whether the inner liquid be charged negatively or positively. 
The maximum was reacbed when the Holtz machine, left to 
itself, gradually slackened speed till the last spark passed. A 
table, giving also Quincke’s data for glass, shows that both for 
this and for caoutchoue the volume-changes are, roughly speak 
ing, in inverse ratio of the coefficients of elasticity, so that they 
must be ascribed to the same cause, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—During the Long Vacation there will be 
course of lectures in the University Laboratory by Mr. Fenton» 
one of the Demonstrators, on Organic Chemistry. The Laboratory 
will be open for practical work, 

During the Michaelmas Term there will be twelve courses of 
lectures on Chemistry and various branches of Physics, including 
one by Mr, Shaw on the Conservation of Energy and Theory of 
Unitation, and a course by Prof, Lewis on the more Common 
Mineral Rock-Constituents, and another on Descriptive Crystal- 
lography by the same. 

Prof, Dewar’s subject will be Physical Chemistry ; and among 
other advanced lectures will be a course on the General Principles 
of Chemistry by Mr, Pattison-Muir. 

Prof, Hughes and Mr. Tawney will divide between them the 
work in Geology, Mr. Tawney taking Paleontology in the 
Michaelmas Term. 

Lectures on Botany will be given by Messrs, J. W. Hicks, 
Vines, Saunders, and Hillhon e. Dr. Vines’ lectures in the 
Michaelmas Term will be cn tbe Physiology of Plants, with 
practical work, at Christ’s College, 

Prof. Newton and the Demonstrator of Comparative Anatomy, 
Dr. Michael Foster, and bis corps of lecturers, Prof. Humphry, 
Mr. Creighton, and Mr, Balfour, will give their usual series of 
lectures and demonstrations during the Michaelmas Term. Mr. 
Lea will give advanced lectures on Digestion and Chemical 
Physiology, and Mr. Langley will lecture on the Histology and 
Physiology of Muscle, Nerve and the Nervous System. 

Dr. Bradbury will lecture on Pathological Anatomy, Prof. 

Latham on General Therapeutics, Prof. Paget on Clinical Medi- 
cine, and Mr. Carver on Clinical Surgery. 
_ The Natural Sciences Tripos, Part I., under the Old Regula- 
tions, has just been completed, and the pass-list contains the 
names of thirty-three men, and three are excused the General 
Examination, The second part of this examination takes place 
in Deceniber. 

The first part of the examination under the New Regulations, 
by which men can enter for the examination in their second year 
if they prefer, has just resulted in the publication of a list with 
five names, in alphabetical order, in the first division, viz. Messrs. 
Daniels (Trinity), Duncan (Caius), Earl (Christ’s), Sherrington 
(Caius), and Wilberforce (Trinity). 

The special examinations in Natural Science for the ordinary 
B.A. degree have yielded seven men in the first class in Chemis- 
try, and eighteen in the second class, In Geology there was 
but one man in the first and one in the second class ; in Botany, 
one in the first class ; in Zoology, one in the second class. 

At Trinity College the prizemen in the June examination in 
Natural Science were : Thir: year, Hillier and Ritchie; second 
year, Daniels and Wilberforce; first year, Davis, lead, Ran- 
som, Thompson. ‘The prizemen at Christ’s College are Shipley 
(first year), Earl (second year), and Parkyn (third year). 

The Chancellor of the University (the Duke of Devonshire) 


has (with the concurrence of Earl Cairns, Chancellor of the 
University of Dublin) declared that the statutes of Cambridge 
do not preclude the University from using the Previons and the 
Tripos Examinations for the purpose of testing the proficiency 
of women, as sanctioned by the Senate on February 24, 1881. 


SOCIETIES AND ACADEMIES 
LoNnDON 

Royal Society, May 19,—‘*Molecular Magnetism,” by 
Prof. D. E. Hughes, F.R.S, 

1. Lufluence of an Elastic Torsion upon a Alagnetic or an 
Electric Conducting Wire.—In my paper of March 7th on 
‘* Molecular Electro-Magnetic Induction,” 1 showed tbat ii.duced 
currents of electricity would be induced in an iron wire placcd 
on the axis of a coil through which intermittent currents were 
pas-ing, and that these currents were produced only when the 
wire was under the influence of a torsion not passing its limit of 
elasticity. It became evident that if the intermittent magnetism 
induced by the coil produced under torsion intermittent currents 
of electricity, an intermittent torsion under the influence of a 
constant current of electricity or a constant magnetic field would 
produce similar currents, This was found to be the case, and 
as some new phenomena presented themselves indicating clearly 
the molecular nature of the actions, I wil] describe a few of 
them directly relating to the subject of this paper. 

The apparatus used was similar to that descrited in my paper 
of March 7th, An iron wire of 20 centims. was placed in the 
centre or axis of a coil of silk-covered copper wire, the exterior 
diameter of the coit being 54 centims., having an interior vacant 
circular space of 34 centms. ‘The iron wire is fastened to a 
support at one end, the other passing throngh a guide, to] eep 
it parallel but free, so that any required torsion may be given to 
the wire by means of a.connecting arm or index. A sensitive 
telephone is in direct communication with the coil, or a galvano- 
meter may be used as the currents obtained by a slow elastic 
torsion are slow and strong enough to be seen on a very ordinary 
galvanometer. 1 prefer, however, the telephone, because it has 
the intestimable advantage in these experiments of giving the exact 
time of the commencement or finish of an electric curreut. It 
has, however, the disadvantage of not indicating the force or 
direction of the current; but by means of the :onometer the 
true value and direction of any current is ‘at once given. The 
current from a battery of two bichromate cells is sent constantly 
throngh the wire if we wish to observe the influence of the 
torsion of the wire upon the electric current, or a constant field of 
magnetic energy is given to the wire by either a separate coil or 
a permanent magnet. The currents obtained in the coil are 
induced from the change in the molecular:magnetism of the 
wire, but we may equally obtain these currents on the wire itself 
without any coil by joining the telephone and rheotome direct 
to the wire; in the latter care it is preferable to join the wire to 
the primary of a small induction coil, and the telephone and 
rheotome upon the secondary, as then the rheotome does 
not interrupt the constant electric current passmg through the 
wire. As the results are identical, I prefer to place the telephone 
on the coil first named, as the tones are louder and entirely free 
from errors of experimentation, 

If we place a copper wire in the axis of the coil we produce 
no effect by torsion, either when under the influence of a constant 
magnetic field or a current passing through it, nor do we perceive 
any effects if we place an iron wire (2 millims. in diameter), 
entirely free from magnetism, and thronzh which an electric 
current has never passed. I mention this negative experiment in 
order to prove that all the effects 1 shall mention are obtained 
only through the magnetism of the wire. If now I pass an 
electric current for an in-tant through this same wire, its molecules 
are instantly polarised, and I have never yet been able to restore 
the wire to its original condition, and the magnetisaticn induced 
by the passage of a current is far more powerful and more 
persistent in soft iron than tempered steel. This may be due, 
however, to the fact that in tempered or softened steel we find 
traces only of a current during the rotation by torsion of its 
molecules some two to three degrees of sonometer, whilst iron 
gives constantly a current of 70 sonometric degrees.! . 

In order to obtain these currents, we must give a slight 
torsion of 5° or 109 to and fro between its zero point. WG then 
have a current during the motion of the index to the right, and 
a contrary current in moving the index to the left. If we usea 
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galvanometer, we must time these movements with the oscilla- 
tions of the needle; hut with the telephone it gives out con- 
tinuous sounds for either movement, the interruptions being only 
those caused by the rheotome. The direction of the current 
has no influence on the result ; either positive to the free arm or 
index or negative give; equal sounds, but at the moment of 
reversal of the current a peculiar loud click is heard, due to the 
rapid change or rotation of the polarisation of its molecules, and 
this peculiarly loud momentary click is heard equally as well in 
steel as in iron, proving that it 1s equally polarised by the current, 
but that its molecular rigidity prevents rotation by torsion. 

If a new soft iron wire of two millims, (giving no traces of a 
current by torsion) has passed through it a momentary current of 
electricity, and then the wire observed free fromthe current itself, 
it will be found to be almost as strongly polarised as when the 
current was constantly on, giving by torsion a constant of fifty 
sonometric degrees. If, instead of passing a current through 
this new wire, I magnetise it strongly by a permanent magnet or 
coil, the longitudinal magnetism gives also 70° of current for the 
first torsion, but weakens rapidly, so that in a few contrary 
torsions only traces of a current remain, and we find also its 
longitudinal magnetism almost entirely dissipated. Thus there 
is this remarkable difference, and it is that whilst it is almost 
impossible to free the wire from the influence produced by a 
current, the longitudinal magnetism yields at once to a few 
torsions. We may, however, transform the ring or transversal 
magnetism into longitudinal magnetism by strongly magnetising 
the wire after a current has passed through it; this has had the 
effect of rotating the whole of the molecules, and they are all 
now symmetrical with longitudinal magnetism, then by a few 
torsions the wire is almost as free as a new wire; and I have 
found this method more efficacious than heating the wire red hot, 
or any other method yet tried. If I desire aconstant current from 
longitudinal magnetism, I place at one of the extremities of the 
wire a large permanent magnet, whose sustaining power is five 
kilometres, and this keeps the wire constantly charged, resein- 
bling in some respects the effects of a constant current. The 
molecular magnetism or the current obtained by torsion is not so 
powerful from this, my strongest magnet, as that produced hy 
the simple passage of a current, being only 50 sonometric 
dezrees in place of 7o° for that due to the passage of a current. 
The mere twisting of a longitudinal magnet, without regard to 
the rotation of its molecule having no effect, is proved hy giving 
torsion to a steel wire strongly magnetised, when only traces of 
a current will be seen, perhaps one or two degrees, and a con- 
stant source of magnetism or electricity then giving no measurable 
effect. 

If we magnetise the wire whilst the current is passing, and keep 
the wire constantly charged with both magnetism and electricity, 
the currents are at once diminished from 70° to 30°. We have 
here two distinct magnetic polarisations at right angles to each 
other, and no matter what pole of the magnet or of the current 
the effect is greatly diminished ; the rotation of the two polar- 
ities would now require a far greater arc than previously. The 
importance of this experiment cannot as yet be appreciated 
until we learn of the great molecular change which has really 
occurred, and which we observe here by simply diminished 
effects. 

If we heat the wire with a spirit flame, we find the sounds 
iacrease rapidly from 70 to'90, being the maximum slightly below 
red heat. JI have already remarked in my previous paper this 
increased molecular activity due to heat, and its effects will he 
more clearly demonstrated when we deal with the sounds 
produced by intermittent currents. 

2. Influence upon the Molecular Structure of an Tron or Steel 
Wire by Electricity or Magnetism.—Being desirous to modify 
the apparatus already described, so that it would only give in- 
dications of a current if they were of a spiral nature, the wire 
was kept rigidly at its zero of strain or torsion, and the coil was 
made so that it conld revolve on an axis perpendicular to the 
wire ; by this means, if the wire was free from strain, the centre 
or axis of the coil would coincide with that of the wire. Thmns, 
with a straight copper wire, we should have a complete zero, but 
if this wire formed a right or left-handed helix, the coil would 
require moving through a given degree (on an arbitrary scale) 
corresponding to the diameter and closeness of the spirals in the 
helix ; the degrees through which the coil moved were calibrated 
in reference to known copper helices, 50° equalled a copper 
wire 1 millim, diameter, formed into a helix of 1 centim. 
diameter, whose spira] turns were separated 1 centim. apart. 
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In order to obtain a perfect zer>, and wide readings, with 
small angular movement of the coil, it is necessary tbat the 
return wire should be of copper, 2 millims, diameter, offering 
comparatively little resistance, and that it should be perfectly 
parallel with the steel or iron wire, 

The rheotome is joined to a battery of two bichromate cells, 
and by means of a reversing switch, an intermittent enrrent of 
either direction can he sent through the wire. The telephone is 
joined direct and alone to the coil, thus no currents react upon 
the coil when perpendicular to the iron, and its return wire, if 
not of a spiral nature, 

Placing an iron wire o°5 diameter, and passing a current 
through it, I found a change had taken place similar to those 
indicated in my paper of March 17th ; but it was so difficult to 
keep the wire free from magneticm and slight molecnlar strains, 
that I preferred and used only in the following experiments 
tewpered steel wire (knitting-needles I found most useful), All 
the effects are greatly angmented by the use of iron wire, but its 
molecular elasticity is so great that we cannot preserve the same 
zero of reading for a few seconds together, whilst with steel, 
0°5 millim, diameter, the effects remained a cons'ant until we 
remaved the cause. 

I have not as yet been able to obtain a steel wire entirely free 
from magnetism, and as magnetism in steel has a remarkable 
power over the direction of the spiral currents, I will first con- 
sider those in which Ifound only traces. On passing the inter- 
mittent current through these, the sounds were excessively feeble 
for either polarity of current, but at each reversal a single lond 
click could be heard, showing the instant reversal of the mole- 
cular polarity. The d-gree of coil indicating the twist or spirality 
of the current was 5° on each side of its true zero. The wire 
was now carefully magnetised, giving 10° on each side for different 
currents. The positive entering at north pole indicating 10° 
right-handed spiral, negative entering thesame pole, a left-handed 
spiral, we here see in another form, a fact well known and de- 
monstrated by De Ia Rive by a different method, that an electric 
current travels in spirals around a longitudinal magnet, and that 
the direction of this spiral is entirely due to which pole of an 
electric current enters the north or south pole. I propose suon, 
however, ‘to show that under certain conditions these effects 
are entirely reversed. 

If through this magnetised wire I pass a constant current of 
two hichromate cells, and at the same time an intermittent one, 
the spiral is increased to 15°, bnt the direction of the intermittent 
current entirely depends on that of the constant current ; thus, 
if the positive of the constant current enters the north pole, the 
intermittent positive slightly increases the spiral to 17°, and the 
negative to 13°, both being right-handed ; the two zeros of the 
constant battery are, however, as we might expect from the 
preceding experiment, on equal opposite sides of the true zero ; 
but if we magnetise the wire whilst a constant current is passing 
through it, a very great molecular disturbance takes place; loud 
sounds are heard in the telephone, and it reqnires for each cur- 
rent a movement of the coil of 40°, ora total for the two currents 
of 80°, This, however, is not the only change that has taken 
place, as we now find that both constant currents have a right- 
handed spiral ; the positive, under which it was magnetised, a 
right-handed spiral of 95°; the negative, a right-handed spiral 
of 15°, and the true central or zero point of the true currents 
indicates a permanent spiral of 55°. 

This wire was magnetised in the usual way, by drawing the 
north pole of my magnet from the centre to one extremity, the 
south from the centre to the other, and this repeated until its 
maximum effects were obtained; in this state I found, sliding 
the coil at different portions, that the spiral currents were equal, 
and in the same direction throughout, 

It now occurred to me to try the effect of using a single pole 
of the magnet ; this was done whilst a constant current was 
passing through the wire, commencing at the extremity, where 
the positive joined, drawing the north pole throngh the length 
of the wire, from positive towards the ‘negative; the effect 
was most remarkable, as the steel wire now gave out as loud 
tones as a piece of iron, and the degree on the coil showed 
200°. The constant and intermittent currents now showed for 
either polarity a remarkably strong right-handed twist ; the posi- 
tive 200 right, and the negative 150 right-handed spirals ; the 
molecular strain on its wire from the reaction of the electric 
current upon the molecular magnetism was so great, that no 
perfect zero would he obtained at any point, a fact already 
observed when a wire was under an intense strain, producing 
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tertiary currents that superposed themselves upon the secondary. 
In order to compare these spiral currents with those obtained 
from a known helix, I found that taking a copper wire of similar 
diameter (0°5 millim.), and winding it closely upon the steel 
wire ten turns to each centimetre, having a total of 200 turns, 
with an exterior diameter of 1°5 millims., withdrawing the steel 
wire, leaving this closely wound helix free, that it gave some 
190°, instead of the 200 of the steel wire alone; thus the spiral 
currents fully equalled a closely wound copper wire helix of 200 
turns in a similar length. 

If it were possible to twist a magnetised wire several turns to 
the right, and that its line of magnetism would coincide with 
that of the twist, then on passing a positive or negative current, 
there would be an apparent augmented or diminished spirality of 
the current, hut both would have a right-handed twist. The 
result would be'identical-with the phenomenon described, although 
the cause is different. 

The explanation of this phenomenon can be probably found in 
the fact that the constant spirality now observed is that of the 
electric current under which it was magnetism, for whilst magne- 
tising it we had a powerful source of magnetism constantly 
reacting upon the electric cnrrent, and the constant spirality now 
observed is the result or remains of a violent molecular reaction 
at the instant of magnetisation, and the remaining evident path 
or spiral is that of the electric current. On testing this wine as 
to its longitndinal magnetic force, I found that it was less than 
a wire simply magnetised in the usual way ; thus the effects are 
internal, affecting the passage of the electric cnrrent, giving, 
however, no external indications (except apparent weakness) of 
the enormous disturbance which has taken place. 

3. Molecular Sounds.—The passage of an intermittent current 
through iron or other wire gives rise to sounds of a very peculiar 
and characteristic nature. Page in 1837 first noticed these sounds 
on the magnetisation of wires in a coil. De la Rive published a 
chapter in his ‘‘ Treatise on Electricity ” (1853) on this subject, 
and he proved that not only were sounds produced by the 
magnetisation of an iron wire in an inducing coil, but that sounds 
were equally obtained by the passage direct of the current 
through the wire. Gassiot, 1844, and Du Moneel, 1878-81, all 
have maintained the molecular character of these sounds. Reis 
made use of them in his, the first electric telephone invented, and 
these sounds have been, since the apparition of Bell’s telephone, 
often brought forward as embodying a new form of telephone. 
These sounds, however, for a feeble source of electricity, are far 
too weak for any applied purposes, but they are most useful and 
interesting where we wish to observe the molecular action which 
takes place in a conducting wire. I have thus made use of these 
sounds as an independent method of research. 

The apparatus was the same as in the last chapter, except no 
telephone was used. The intermittent electric current was con- 
nected by means of switch key, either with the coil inducing 
longitudinal magnetism in the wire, or could be thrown instantly 
through the wire itself, thus rapid observations could he made of 
any difference of tone or force by these two methods; a reversing 
key also allowed when desired a constant current of either polarity 
to pass through the wire under observation, 

Iron of all metals that I have yet tried gave by far the loudest 
tones, though by means of the microphone I have been able to 
bear them in all metals ; but iron requires no microphone to make 
its sounds audible, for I demonstrated at the reading of my paper, 
March 31st, that these sounds with two bicbromate cells were 
clearly audible at a distance. A fine soft iron wire (No. 28) is 
best for loud sounds to be obtained by the direct passage of the 
current, but large wires (1 millim.) are required for equally loud 
tones from the inducing coil. By choosing any suitable wire 
between these sizes, we can obtain equal sounds from the longi- 
tudinal magnetism or direct current. The wire requires to be 
well annealed ; in fact, as in all preceding experiments, the sounds 
are fully doubled by heating the wire to nearly red heat, There 
are many interesting questions that these molecular sounds can 
aid in resolving, but as I wish to confine the experiments to the 
subject of the two preceding chapters, I will relate only a few 
which I helieve bear on the subject. 

On sending an intermittent electric current through a fine soft 
iron wire we hear a peculiar musical ring, the cadence of which 
is due to that of the rbeotome, but whose musical note or pitch 
is independent both of the diameter cf the wire and tbe note 
which would be given by a mechanical vibration of the wire itself. 
T have not yet found what relation the note bears to the diameter 
of the wire ; in fact, I believe it has none, as the greatest variation 


in different sizes and different conditions has never exceeded one 
octave, all these tones being in our ordinary treble clef, or near 
$70 single vibrations per second, whilst the mechanical vibrations 
due to its length, diameter, and strain vary many octaves. 

I believe the pitch of the tone depends entirely upon molec- 
ular strain, and I found a remarkable difference hetween the 
molecular strain caused by longitudinal magnetism and the 
transversal or ring magnetism produced by the passage of a 
current, for if we pass the cnrrent through the coil, inducing 
magnetism in the wire, and then gradually increase the longi- 
tudinal mechanical strain by tightening the wire, the pitch of the 
note is raised some three or four tones (the note of the mechanical 
transversal vibrations being raised perhaps several octaves) ; but 
if we tighten the wire during the passage of an electric current 
through it, its pitch falls some two or three notes, and its highest 
notes are those obtained when the wire is quite loose, A similar 
but reverse action takes place as regards torsion; for if the wire 
is magnetised by the coil we obtain an almost complete zero of 
sound by simply moving the torsion index 45° on either side, and 
as this was the degree which gave silence in the previous experi- 
ments for the’ same wire, it was no donbt due to the same 
rotation of its polarised molecules. If we now pass a constant 
current through the wire whilst the intermittent one is upon the 
coil, we hear augmented sounds, not in pitch but loudness, and 
if we give torsion of 45° to one side we have silence, or nearly 
so, whilst the other side it gives increaced tones which become 
silence by reversing the battery. If whilst the wire by torsion 
has been brought to zero, we decrease or increase the mechanical 
longitudinal strain, then at once the polarised molecules are 
rotated, giving lond sounds; and we further remark that when 
the wire is loosened, and we again tighten it, we gradually 
approach a zero, and on increasing the strain the sounds return ; 
thus we can rotate the molecules by a compound strain of torsion 
and longitudinal strain, 

If we wish to natice the influence of a constant current passing 
through the wire under the inflnence of the intermittent current 
in the coil, we find tbat if the wire is free from torsion that on 
passing the current the tones are diminished or increased according 
to the direction of the current ; the tones then have an entirely 
distinctive character, for whilst preserving the same musical pitch 
as before, the tones are peculiar, metallic, and clear, similar to 
when a glass is struck, whilst the tones due to longitudinal 
magnetism are dull and wanting in metallic timbre. If we now 
turn the index of torsion upon one side, we have a zero of sound 
with or without the current; but the opposite direction gives 
increased tones whilst current is passing through the wire, but 
zero when not. Ilere again a peculiarity of timbre can be 
noticed, as although we have loud tones due only to the action 
of the current through the wire, the timbre is no longer metallic, 
but similar to that previously given ont by the influence of the 
coil; evidently then the metallic ring could only be due to the 
angular polarisation of the molecules, and when these were 
rotated by torsion the tones were equally changed in its action 
upon the wire. 

I have already shown that a permanent magnet brought near 
the wire could rotate its polarisation, and it equally can produce 
sound or silence in these molecular sounds (during that the wire 
is at its zero of torsion, and a constant current sent through the 
wire as in the last experiment), We find that either pole of the 
natural magnet has equal effect in slightly diminishing the sound 
by an equal but opposite rotation from the line of its maximum 
effects ; hut if the wire is bronght nearly to zero by torsion, then 
on appreaching one pole of the natural magnet we produce a 
complete silence, but the opposite pole at once rotates the mole- 
cule to its maximum loudness, and on taking away the magnet 
we have comparative silence as before. 

Heating the wire to nearly red heat by a spirit lamp increases 
the tones of longitudinal magnetism induced by the coil some 
25 per cent., but it hasa much more marked increase on the 
tones produced by the direct passage of the cnrrent where they 
have more than 100 per cent. increase ; and if we pass the inter- 
mittent current through the coil and constant throngh the wire, 
we find no direct rotation of the molecules by heat, although 
an apparent rotation takes place if we by the reqnired torsion 
first place the wire at its zero, Then on the application of heat 
faint sounds are heard, which become again almost silent on 
cooling; this is simply due to the diminntion by heat of the 
effect of the elastic torsion, aa 

Tempered steel gave exceedingly faint tones, requiring the use 
of the microphone ; but on magnetising with a constant current, 
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inducing spiral magnetism, the sounds became audible, some 15° 
sonometer against 175° for iron; thus the molecular rigidity of 
steel as observed by previous methods was fully verified. 

T have, I believe, demonstrated by actual experiments which 
are easy to repeat, that— 

1. An electric current polarises its conductor, and that its 
molecular magnetism can be reconverted into an electric current 
by simple torsion of its wire. 

2. That it is by the rotation of its molecular polarity alone 
that an electric current is generated by torsion. 

3. That the path of an electric current through an iron or 
steel wire is that of a spiral. 

4. That the direction of this spiral depends on the polarity of 
the current, or that of its magneti.m, 

§. That a natural magnet can be produced, having its molecu- 
lar arrangement of a spiral form, and consequently reversed 
electric currents would both have a similar spiral in passing 
through it. 

6. Yhat we can rotate the polarised molecules by torsion or a 
compound strain of longitudinal and transversal. 

7. That the rotation or movements of the molecules give out 
clear audible sounds. 

8. That these sounds can be increased or decreased to zero by 
means that alone have produced rotation. 

9. That by three independent methods the same effects are 
produced, and that they are not due to a simple change or 
weakening of polarity, as when rotation has been incomplete 
a mere mechanical vibration has at once restored the maximum 
effect. 

Io That heat, magnetism, constant electric currents, me- 
chanical strains and vibrations have all some effect on the result. 


Linnean Society, June 2.—Sir John Lubbock, Bart., 
F.R.S., in the chair.—Mr. R. Romanis of Rangoon was elected 
a Fellow of the Society.—Dr. G. Iloggan exhibited and made 
remarks on preparations of the lymphatics of vascular walls.— 
Mr, Elwes exhibited samples of quinine made by a new process 
by Mr. Gammie of Sikkim.—Mr, Thos. Christy drew attention 
to living rubber plants from West Africa, viz., Urostigma Vogelli 
and Tabernemontanum crassa, and he showed products of 
Fistacia terebinthus, viz., the nuts, the resin, and the so-called 
butter, separated from the resin, and used for sweetmeats in the 
East, also Chian turpentine from the same tree.—Sir J, Lubbock 
afterwards read a paper on the habits of ants, for abstract of 
which see p. 142.—Mr. S. O. Ridley read a paper on the genus 
Plozamia of Schmidt and some other Echinonematous sponges, 
with reference to the genus mentioned, for which he accepted 
Prof. Duncan's name of Dirrhopalum. We enumerated three 
species already described, but assigned to other genera, which 
must be added to it ; the distribution is thus extended from the 
tropical Atlantic to the British, Portuguese and Ceylon Seas. 
Te described a New Zealand species which proves to be new to 
science and appears to decide a point which has been disputed, 
viz., the existence of ceratinous material in the skeleton. Geo- 
logical facts were bronght forward showing the existence of tbe 
genus inthe Eocene, Upper Chalk, and.Greensand formations. 
A new genus of the same order was described, based on a species 
of Lamarck and two other species; it is closely allied to Dictyo- 
cylindrus ; its distribution extends from Arabia to Australia.— 
Prof. Duncan also read a communication on two new species of 
sponges of the genus Dirrhopalum from the Atlantic sea-bed.— 
The ninth part of the Rev. Boog Watson’s mollusca of the 
Challenger Expedition, family Pleurotomide, was read by the 
Secretary. 

June 16.—Sir John Lubbock, Bart., president, in the chair.— 
Mr. Alex. Somerville, Capt. J.T. Wright, and Mr, John 
Forrest, the Australian explorer, were elected Fellows of the 
Society.—Mr. W. Hood Fitch exhibited a set of folio drawings 
of new orchids, species of Odontoglossum.—The Rev. W. 
Higgins showed a Holothurian (Psolvs sgeamatus) got between 
the Falklands and Patagonia, originally figured by Otho Fred. 
Miiller in his ‘‘ Zoologia Danica,” and now recorded of wide 
distribution.—A letter was read from Mr. W. Ferguson of 
Colombo, mentioning his having found IWolfia arrhiza, Wimm., 
in abundance, and discovery of Adzantum Ethiopicum, L., in 
the Kandyan country, both plants being new to Ceylon.—Mr. 
J. G. Baker exhibited a specimen of the inflorescence of AJloz 
Paryii, which had flowered for the first time in tbis country, 
although the drug obtained from tbe plant had been known for 
2000 years.—Surgeon-Major Aitchis-n then read a communica- 
tion on the flora of the Kuram Valley, Afghanistan (Part 11.) ; 
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he showed by a map the peculiarities of the vegetation of the 
district, and in illustration of his paper referred to a series of 
dried specimens of the plants and the products in use by the 
natives, and otberwise characteristically interesting. —Tbe next 
paper read was on Central African plants collected by Major 
Serpa Pinto, by Prof. Count Ficalho and W. P. Hiern. The 
specimens berein discussed were collected by Major Serpa Pinto 
in the month of August, 1878, along the upper course of the 
River Ninda, an affluent of tbe Zambesi, on the west side of the 
high plateau. As regards the climate of this locality the tem- 
perature is described as variable, the weather as very dry during 
seven or eight months of the year, and very wet during two or 
three months. The nature of the soil is metamorphic argil- 
laceous schist ; the latitude is 14° 46’S., the longitude 20° 56’E., 
and the elevation 1143 metres above the ocean. The rest of the 
botanical collections made by Major Serpa Pinto at different 
points of the journey, wbich were much morc considerable, were 
lost. The present little collection consists of seventy-two num- 
bers, com} rising sixty-five species in thirty-nine genera ; twelve 
of these species are new or not previously described and pub- 
lished, and at least one new genus appears amongst them. 
Some of the specimens are too imperfect for final determination, 
and several of the grasses and sedges can only be generally 
referred to their approximate position, and not specifically ascer- 
tained, In the case of the previously-known species, the affini- 
ties of many of tbe species are not only with the flora of LTuilla 
in South Angola, but also in several instances with that of 
extra-tropical South Africa ; only a few of the species are widely 
distributed in the tropics of this and other continents.—There 
followed a paper by Mr, Edward J. Miers, viz., revision of the 
Idoteidz, a family of Sessile-eyed Crustacea; and another by 
Prof. Ewart on the nostrils of the Cormorant. Certain structural 
peculiarities in the latter were described, these apparently ac- 
counting for or being related to a certain extent with the babit of 
the bird of flying with its mouth open. 


Physical Society, June 11.—Lord Rayleigh in the chair.— 
New Members: Mr. J. E. H. Gordon and Mr. J. E, Stead, 
E.1.C.—Prof. Fleming exhibited a new form of B.A. unit- 
resistance coil devised by him for experiments in the Cavendish 
Laboratory, with a view to obviate the leakage in the older form 
due to condensed moisture on the paraffin insulating the elec- 
trodes, and also to facilitate the equalisation of tbe temperature 
of the coil with the medium it is placed in. For this purpose 
the wire is wound bare, each layer being insulated from the 
rest by ebonite fenders nitched to receive the turns, and the 
coil is inclosed in a brass box screwed together, This box is 
water-tigbt, and may be soldered or provided with a leaden 
washer between tbe two flanged halves, which screw together. 
Dr. Stone said he usually insulated the B.A. coil, when 
plunging it in water, by putting it in a beaker of paraffin 
oil, whicb was immersed in turn in the water. Prof. 
Ayrton pointed out the advisability of makers aiming rather 
at turning out exact resistances of any definite value, rather than 
wasting time and increasing the cost of the coils by adjusting 
them to a given figure, such as It or to ohms.—Prof, W. 
Chandler Roberts read a paper on the hardening and tempering 
of steel. He pointed out that few questions connected with the 
metallurgy of iron or steel are atfracting more attention now 
than the relation between a metal and the wases it comes into 
contact with during manufacture. The carburisation of iron has 
long been of great interest, as shown by the work of Clouet at 
the end of last century, and tbat of Margueritte in 1865, who 
showed that though the conversion of iron into steel could be 
effected by contact with carbon even in the diamond form, it is 
nevertbeless true that in the ordinary process carbonic acid plays 
a considerable part which had been overlooked. Graham’s 
1867 paper on the occlusion of gases by metal: gave point to 
Margueritte’s work by showing that carbonic oxide can pene- 
trate to the centre of a mass of iron. It is introduced, 
in fact, at a comparatively low temperature, while a high 
temperature is necessary to enable the metal to appropriate the 
carbon and become steel. Metallurgists are now carefully in- 
vestigating the effect of occluded gases in iron and steel. Prof. 
Roberts considered the point recently raised as to whether the 
hardening and tempering of steel might not be influenced by the 
occlusion or expulsion of gas, He described experiments by 
which le proves tbat, as steel hardens when rapidly cooled 7 
vacuo, gases could not play any part in the tempering. He also 
dwelt on the precautions necessary to keep the metal in the 
experiment free from occluded gas. He then showed that 
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Bergman (to whom we ove our knowledge that the difference 
between wrought iron and steel depends on the carbon in the 
latter) showed in 1781 that fixed air could give up its carbon to 
iron; and he concluded by showing that Réaumur, so long ago 
as 1722, actually employed the Torricellian vacuum in experi- 
ments on the tempering of metal, the metat heing placed red-hot 
in a hizhly rarefied atmosphere. Réanmur also had a clear 
view of the effect a gas might have on the physicat properties 
of a metal—a point of great interest to physicists in general. 
Prof. Hughes expressed the opinion that temper was not due to 
absorption of hydrogen, but to the combination of carbon with the 
iron, Mr. Stroh had found that an electrically-fused steet contact 
was glass hard. Prof. Guthrie exhibited a steel chain which he 
had beautifully blackened by dipping in fused nitre, The skii 
might be u-eful in the arts, and was perhaps analogons to that 
produced by Barff’s process, Lord Rayleigh, M. Watenn, Mr, 
Lecky, Dr. Coffin, Prof. Ayrton, and others continued the di-- 
cussion.—Mr. Grant then read a paper on curves of electro- 
mavnetic mduction, which he had traced out by means of 
primary and secondary coils, sliding on frames so as to take 
different positions with respect to one annther. The paper was 
illustrated hy experiments aud diagrams.—Prof. Reinhold then 
read portions of a paper by Prof. 5. P, Thompson on the opacity 
of tuurmaline crystals. The optical and electric properties of 
these crystals are related ; and Prof. Thomson propounds an 
explanation of this connection based on the late Cli rk-Maxwell’s 
electro-magnetic theory of higbt. The full paper will be pnbli-hed 
in the Yournal of the Society. 


Meteorological Society, June 15.—Mr. G. J. Symons, 
F.R.S., president, in the chair.— Eleven ventlemen were elected 
Fellows of the Society, viz, F. Crowley, A. M. Davix, Rev. k, 
Drake, F. 11. D. Eyre, W. M. Gibson, E. W. Mathew, J.P., 
D.L., J. Parnell, M.A., F.R.A.S., J. Rigby, T. G. Kkylands, 
F.L.S., F.G.S., H. Smith, and A. H. Wood.—The fotlowing 
papers were read :—The use of syichronous metenrolo sical 
charts for determining mean values over the ocean, by (harles 
Harding, F.M.S.—The climate of Fiji, hy R. L. Holmes, 
F.M.S. This paper gives the results of meteorological onserva- 
tions taken at Delanasau, Bua, Vanua Levu, during the ten years 
1871-80,—Note on the formation of hail, by J. A. B. Oliver.— 
Note on a comparison of maximum and minimnm temperature 
and rainfatl observed on Table Mountain and at the Royal Ob- 
servatory, Cape Town, during January and February, 1881, by 
John G. Gamble, M.A., M.Inst.C.E., F.M.S.—Mr, E, J. Spitta 
exhibited and described a new mercurial maximum and minimum 
registering thermometer. 
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Academy of Sciences, June 13.—M. Wurtz in the chair,— 
The first volume of Annals of the Rio Janeiro Observatory was 
presented.—The following papers were read :—On a simple law 
of natural cirenlar or magnetic double refraction, hy M. Cornu. 
The decomposition of a wave polarised rectilinearly into two 
waves polarised circulerly in opposite directions is such that the 
mean of the velocities of propagation of the resultant waves is 
equal to the velucity of the single wave which exists where the 
causes of decomposition do not act.—On dialdanie alcohol, by 
M. Wurtz.—On reproduction, by aqueous methed, of orthnve 
felspar, by MM. Friedel and Sarasin. The felspar was formed 
at a high temperature in the heart of a mother-water rich in 
alkaline silicate. The crystals were very small. Sunimary 
account of experiments made at Ponilly-le-Fort, near Melun, on 
charbon vaccination, by M. Pasteur, with MM. Cha: berland 
and Ronx. We now possess vaccine matter of charbon, capable 
of preserving from the fatal disease, but not itself fatal, capa’ le 
of cultivation at will, transportable anywhere without alteration, 
and prepared by a method which may probably he generalised, 
M. Milne-Edwards noted the analogy of some of M. Pasteur’s facts 
to the phenomenon of alternating generations, asking whether, 
by changing the biological conditions, one or other term of such 
alternation might not be had at will. —Ohservations on M. T’as- 
teur’s paper, by M. Bouley. 
vaccination, by MM. Arloing, Cornevin, and Thomas, again-t 
symptomatic charbon (which is distinct from éacteridian charbon), 
They do not use attenuated virus (like M. Pastenr), but natural 
virus, attenuating the effects by bringing it directly into the 
blood.—Reply to observations by M. de Lesseps at the last 
séance, hy M. Cosson. This relates to the Tunisian Chott .—On 
a system of differential equations, by M. Briordier.—On the 
means of saving water in double locks and acceleration of the 
service, by M. de Caligny.—-M. Milne-Edwards presented a 
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érechure on some macruran Crustaceans from great depths in the 
Caribhean Sea, calling attention, zz¢er a/ia, toa large Crustacean, 
Phoberus cacus, quite blind, which is a transitional form between 
groups hitherto thought very different.—M. Fonqué was elected 
Member in Mineralogy in room of the late M. Delesse.— On linear 
differential equations with periodical coefficients, by M. Floquet.— 
On the treatment of vines with sulphide of carbon, by M. Boiteau.— 
On the functions of two variables arising from the inversion of 
integrals of two given functions, by M. Fuchs.—On certain 
systems of differential equations, by M. Halphen.—On the influ- 
ence of temperature on radiophonic selenium receivers, by M. 
Mereadier. These tend more or less qnickly to a stable state 
relatively to effects of temperature, At ordinary temperatures and 
even up to roo” the resistance varies inversely as the tempera- 
ture. Between 5° or 6° and 35° these variations may he 
approximately considered proportional one to the other.—On 
some mrans and formulz of measurement of electric elements 
and coefficients of utilisation with the arrangement having two 
galvanometers, by M. Cabanellos.—Hemeratopia and retinian 
torpor, two opposite forms of Daltonism, by MM. Macé and 
Nicati. Hemeralopia is in general Daltonism for blue. Persons 
having 1etinian torpor are as if ina poor light; other rays than 
the blue are badty perceived, especially the red.—Water-raising 
machines, by M, de Romilly. fe describes a machine, consist- 
ing, in its general form, of a shallow cytinder with vertical axis, 
wide circular opening above, and near the circumference the 
orifice of a pipe which curves upwards, The cylinder (turbine) 
is rotated, and the water accumulates by centrifugal force at the 
circumference, where it leaves tangentially through the pipe. 
Water can thus be raised much higher than hitherto by centri- 
fugal force (e.g. 150 m. with a turbine driven by hand), Two 
modifications are described, The same principle is applied in 
oilmg the machine.—Cyanides of strontium, calcium, and zinc, 
by M, Joannis.—Industrial preparation of crystallisable formic 
acid, hy M, Lorin.—Researches on tertiary monamines: I. 
action of triethylamine on monobromised propylenes, by M. 
Reboul.—Nervous system of Ophiurans, by M. Apostolides,— 
On the squamous temporal bone in the vertebrate series, by M. 
Lavocat.—On Phytolacca dioica, by M. Balland.—On the Car- 
boniferous fauna of Rémy (Loire), and its relations with that of 
Ardoisiére {Allier), by M. Julien.—On the dissolution of false 
membranes of avgina pellicularis by local applications of papaine, 
by M. Bouchut,—On an apparatus for suppressing the dangers 
of movable stoves, by M. Godefroy. The air for combustion is 
draun from the chimney itself by a second tube; the chimney 
and stove may thus be hermetically closed. 
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ILLUSIONS 


Tilustons. By James Sully. International Science Series, 
Vol. xxxiv. (London: C. Kegan Paul and Co., 1881.) 


Of the many interesting subjects to which the pub- 

lishers of the International Science Series have 
hitherto devoted their volumes, few have presented so 
formidable a test of the strength of their respective 
authors as the one which has been assigned to Mr. 
James Sully. Occupying some of the most obscure 
regions of physiology, and passing over into the re- 
motest cloudlands of psychology, illusions furnish mate- 
rial alike for the most laborious exploration and the 
most keen-sighted analysis ; but for this very reason they 
constitute a class of phenomena which invite failure of 
treatment at the hands of any but the most accomplished 
psychologist. Mr. Sully is already well known to stand 
in the first rank as a writer of this class, and the able 
manner in which he has handled the difficult subject 
consigned to him shows that it could not have been con- 
signed to a better man. The wide range of his reading, 
the clearness and force of his style, as well as the sound- 
ness of his judgment, give him what we may call excep- 
tional advantages for undertaking a treatise of this kind, 
while the methodical, not to say laborious, manner in 
which he has executed the task, shows that he has thrown 
all his strength into its performance. 

First we have presented a “ Definition of Illusion,” 
which, standing in a scientific as distinguished from a 
philosophical treatise, is justly framed so as to exclude 
any question with the idealist or the sceptic. ‘‘For our 
present purpose the real is that which is true for all... . 
Human experience is consistent ; men’s perceptions and 
beliefs fall into a consensus. From this point of vicw 
illusion is seen to arise through some exceptional feature 
in the situation or condition of the individual, which, for 
the time, breaks the chain of intellectual solidarity which 
under ordinary circumstances binds the single member to 
the collective body. Whether the common experience 
which men thus obtain is rightly interpreted is a question 
which does not concern us here. For our present 
purpose, which is the deterinination and explanation of 
illusion as popularly understood, it is sufficient that there 
is a general consensus of belief,and this may be pro- 
visionally regarded as at least practically true.” 

Next we have a very methodical and judicious “ Classi- 
fication of Illusions.” As distinguished from hallucina- 
tions, illusions “must always have a starting-point in 
some actual impression, whereas a hallucination has no 
such basis.’’ Still the one shades off so gradually into 
the other that no determinate line can be drawn between 
them. Therefore this distinction, although recognised as 
a distinction, is not constituted, as it has been constituted 
by some technical writers, “the leading principle of 
classification”; but a more popular or common-sense 
principle is adopted. All immediate knowledge, or 
knowledge not attained by any conscious process of 
inference, may be divided into four principal varieties— 
Internal Perception (Introspection), External Perception, 
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Memory, and Belief, including Unreasoned Expectation. 
The difficult question as to the relation of Belief to Know- 
ledge is expressly set aside—it being allowed by every one 
that many of our beliefs are for all purposes of action as 
good as knowledge. Each of these four sources of 
immediate or uninferred knowledge is open to the con- 
tamination of illusion. Such is notoriously the case 
with sense-perception, which, as the best-marked variety, 
is treated first. 

In the course of a clear analysis of Perception stress is 
laid upon what the author calls a “stage of prepercep- 
tion,” during which the mind receives the impression of 
sense, but has not yet interpreted the impression into a 
coherent percept. “In many of our instantaneous per- 
ceptions these two stages are indistinguishable to con- 
sciousness . . . But in the classification of an object or 
the identification of an individual thing there is often an 
appreciable interval between the first impression and the 
final stage of complete recognition.’ [The time, that is, 
during which, in Mr. Spencer's language, the mind is 
forming its “integrations**—-a process which takes place 
more rapidly in adults than in children, and in “ quick- 
witted” than in less “ready’’ individuals.] ‘ And here 
it is easy to distinguish the two stages of preperception 
and perception. The interpretive image is slowly built 
up by the operation of suggestion, at the close of which 
the impression is suddenly illumined as bya flash of light, 
and takes a definite precise shape.’’? Now illusions of 
perception may arise in either of these two stages, Even 
iu limine sufficient attention may not be paid to the 
original impression, and thus a timid man will readily fall 
into the illusion of ghost-secing, because too little atten- 
tive to the actual impression of the moment. But next, 
even if the sensation is properly attended to, “ misappre- 
hension may arise of what is actually in the mind at the 
moment.” Although this “may sound paradoxical,” it 
means nothing more than that “thc incoming nervous 
process may to some extent be counteracted bya power- 
ful reaction of the centres.” Thus, for instance, a sensation 
af colour may be appreciably modified when there is a 
tendency to regard it in one particular way. 

After giving parenthetically a number of illustrations 
of errors of perception which have their root in the initial 
processes of sensation and “ preperception,’’ the essay 
passes on to a further consideration of the more impor- 
tant class of illusions which are connected with the later 
stages of perception, or the process of interpreting the 
sense-impression. These misinterpretations of sense- 
impressions fall into two classes, according as they are 
connected with a process of swggestion or with the process 
af preperception. The illusion of a second shouter in an 
echo is given as anexample of the former, while that of 
seeing spectres in familiar objects after the imagination 
has been excited by ghost-stories, supplies an illustration 
of the latter. The first of these classes of illusions arises 
from without, the second from within: the one is there- 
fore called Passive, the other Active. Besides these there 
are other “sub-divisions’? which need not here be de- 
tailed. Indeed we think that a desirable simplicity of 
classification might have been attained by ignoring these 
lesser ramifications, and restricting attention to the main 
divisions—zz, illusions arising in the initial processes of 


sensation, in those of preperception, and in those of 
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perception, passing on to illusions of introspection, 


memory, and belief. 

Taking first the illusions of sensation, preperception, 
and perception, the following is a brief sketch of Mr. 
Sully’s analysis of their nature and causes. 

1. The Limitation of Sensibility ; the amount of sensa- 
tion is not always a fair measnre of the amount of stimu- 
lation, which may be either inadequate or over-adequate 
in relation to the excitability of the sense-organs, 2. The 
Variation of Sensibility; changes of organic state— 
whether temporary, as those arising from fluctuating 
nutrition or fatigue, &c., or permanent, as those arising 
from age or disease—by supplying us with a variable 
index of objective phenomena, lead to illusory misrepre- 
sentations of these phenomena, unless such variations are 
duly recognised and allowed for. 4. Exceptional Rela- 
tion of Stimulus to Organ; a man crunching a biscuit 
can scarcely believe that others do not hear the sound 
more loudly than he does, or, on rubbing his nose with 
the points of his third and fourth fingers crossed, that this 
organ has not become split into two; in such cases the 
sense perceptions are interpreted by the help of more 
familiar relations, and so illusion arises, 5. Exceptional 
External Arrangements, wnless the fact that we are 
ourselves moving is clearly presented to consciousness, 
we instinctively conclude that surrounding objects are 
moving in the opposite direction, and under similar cir- 
cumstances are apt to suppose that a train which is just 
shooting ahead of our own train is moving but slowly ; 
on this principle depends the illusion of the stereoscope, 
misjudging distances in the clear atmosphere of Switzer- 
land, &c. 6, Devices of Art; perspective, effects of light 
and shade, &c., are all so many devices to ensnare visual 
perception into a misinterpretation of marks on a flat 
surface for objects situated in space of three dimensions. 
7. AMfesconception of Local Arrangement, the examples 
given under this head appear to involve exactly the same 
principle as 5, and nothing more, 8. AListuterpretation 
of Form ; the same remark applies to this head—7 and 8 
are really species of the genus 5, and ought to have been 
considered under it. 9. [//usions of Recognition; as in 
general we attend only to what is essential and constant 
in objects, to the disregard of what is variable or acci- 
dental, opportunity is thus furnished for a large class of 
illusions ; imagination and expectant attention likewise 
play an important part in producing illusions of this 
kind. 10. Voluntary Selection of Interpretation. So 
far the enumeration has been concerned with what 
the author calls “Passive Illusions,” fe, illusions in 
which the imagination is inactive, or comparatively 
S9; now we pass to the “Active Illusions,” and as 
an example of voluntary selection of interpretation we 
may notice that in looking at a geometrical drawing of a 
truncated pyramid the figure may by a voluntary act be 
seen to represent alternately a solid upstanding form, or 
a hollow receding box. 11. Jxwoluntary Mental Pre- 
adjustment ; this resembles the last case, save that the 
illusion is not due to an act of volition. “The whole past 
mental life . . . serves to give a particular colour to new 
impressions. . .. There is a personal equation in per- 
ception as in belief.” 12. Swd-exrpcctation; this has 
already been alluded to, and is obviously a potent cause 
of illusion, 13. Vioid Expectation ; still more obviously 


| nature of the subject permits, 


so. Indeed vivid expectation may “produce something 
like a counterfeit of a real sensation.” An anxious mother 
may fancy that she actually hears her child cry in an 
adjoining room, &c. 14. Transition to Hallucination ; 
clearly but a step farther, and illusion passes into halluci- 
nation, where imagination has become altogether detached 
from present surroundings, and has entered on the 
stage of highest activity. But hallucinations are not in- 
variably of central origin ; they may also be of peripheral, 
and do not always betoken pathological conditions, though 
they usually reach their highest perfection in the insane 
Thus there is an apparently unbroken continnity from 
the scarcely noticeable illusions of normal life leading up 
to the most startling hallucinations of abnormal. ‘This 
consideration leads to the following pretty piece of 
speculation :— 


“We may, perhaps, express this point of connection 
between the illusions of normal life and insanity hy help 
of a physiological hypothesis. Ifthe nervous system has 
been slowly built up, during the course of human history, 
into its present complex form, it follows that those nervous 
structures and connections which have to do with the 
higher intellectual processes, or which represent the 
larger and more general relations of our experience, have 
heen most recently evolved. Consequently, they would 
be the least deeply organised, and so the least stable ; 
that is to say, the most liable to be thrown ors de combat. 
This is what happens temporarily in the case of the sane, 
when the mindis held fast by an illusion. And, in states 
of insanity, we see the process of nervons dissolution 
beginning with these same structures, and so taking the 
reverse order of the process of evolution.! And thus, we 
may say that throughout the mental hfe of the most sane 
of us these higher and more delicately balanced structures 
are constantly in danger of being reduced to that state of 
inefficiency which in its full manifestation is mental 
disease.” 


Next there follows an interesting chapter on Dreams, 
in which the mechanism of thought in sleep is ably and 
suggestively laid bare, so far as the complex and difficult 
Want of space however 
prevents our entering upon this chapter, and therefore we 
shall pass on at once to the Illusions of Introspection. 
This and the next division of the work is perhaps the 
part that displays most originality. At first sight it seems 
almost impossible that the mind could be subject to illu- 
sion in its consciousness of its present state or contents ; 
but yet it is clearly shown that such is very frequently the 
case. ‘No such clearly-defined mosaic of feelings pre- 
sents itself in the internal region” as that which is pre- 
sented in the external when interpreted by sensuous 
perception ; “ our consciousness is a closely-woven texture 
in which the mental eye often fails to detect the several 
threads or strands.” Moreover, “many of these ingredients 
are exceedingly shadowy, belonging to that obscure region 
of sub-consciousness which it is so hard to penetrate with 
the light of discriminative attention.” Thus numberless 
illusions of introspection become possible. All cases of 
“self-deception” fall into this category, whether they 
arise from a wrong intellectual focussing of the attention, 
so as to give undne prominence to some feelings over 
others, or from a mere emotional bias. As examples we 
may take the self-deception of a man who is really 
“bored” by a social entertainment, yet making himself 


+ Reference is there made to Dr, J. Hughlings-Jackson’s papers in 
Brain. 
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believe that he is enjoying it ; or that of a conceited man 
who thinks more highly of himself than a just introspec- 
tion, untainted by emotion, would show that he de- 
serves. It is pointed out that illusions of introspection 
have heen more generally recognised by theologians 
than by philosophers; for while the former preach 
that the heart mistakes the fictitious for the real, 
and the evanescent for the ‘abiding, the latter frequently 
regard a “deliverance of consciousness” as hearing the 
seal of supreme authority. This consideration leads to 
an interesting section on ‘ Philosophic Illusions,” wherein 
the question is discussed as to how far the introspective 
method is a trustworthy one for Philosophy to follow. 
The result of the discussion is that, as the internal expe- 
rience of individuals, no less than their common environ- 
ment, has a common nature, individual introspection 
should always be guided as much as possible in matters 
of internal experience by the general consensus; and 
that “the progress of psychology and the correction of 
illusion proceed by means of an ever-improving exercise 
of the introspective faculty.” 

Coming next to the Illusions of Memory, or Represen- 
tative as distinguished from Presentative Illusions, it is 
shown that these are distinct from mere forgetfulness or 
imperfection of memory. To forget a past event is one 
thing; to seem to ourselves to remember it when we 
afterwards find that the event was other than we repre- 
sented it, isanother thing. Illusions of memory are classi- 
fied under three heads :—(1) Fadsification of Dates; (2) 
Misrepresentation of Events, and (3) Creation of Events 
by the dmagination which never happened tn Reality. 
Each of these classes of illusory representations has its 
counterpart in the illusions of Presentation. Thus, 
Class 1 has its visual counterpart in erroneous percep- 
tions of distance; Class 2 in those optical illusions which 
depend on the effect of haziness or the action of refract- 
ing media; and Class 3 in subjective sensations of light 
or other hallucinations. In the detailed discussion of 
Class 1 there is a long and careful analysis of time- 
consciousness, in which numerous causes of erroneous 
estimate of duration are clearly stated, after which fol 
lows a statement of the conditions leading to /uzdefinite 
Localisation; these sections are exceedingly good. Under 
Class 2, or Distortions of Memory, it is shown that 
although we may in some cases account for the confusion 
of fact with imagination, “in other cases it is difficult to 
see any close relation between the fact remembered and 
the foreign element imported into it. An idea of memory 
seems sometimes to lose its proper moorings, so to speak; 
to drift about helplessly among other ideas, and finally, by 
some chance, to hook itself on to one of these, as though 
it naturally belonged to it.” The analogy between this 
class of mnemonic illusions and that of illusions of per- 
ception is obvious. “When the imagination supplies the 
interpretation at the very time, and the mind reads this 
in to the perceived object, the error is one of perception. 
When the addition is made afterwards, on reflecting upon 
the perception, the error is one of memory.” To the 
several sources of such mnemonic illusions mentioned by 
Mr. Sully, I may add another, which ] have recently had 
occasion to observe. This consists in what may be 
called a transposition of associations. Inaclub I sawa 
man walk through the smoking room. 


eminent psychologist, and although I knew him very well 
I mistook him for another man equally eminent in the 
same line, and whom I knew equally well. Clearly the 
similarity ier their pursuits caused a most extraordinary 
transposition of two sets of associations, for the two m.n 
bore no personal resemblance to one another. As soon 
as the man had left the room, | remembered that I had 
something to ask the man for whom | had mistaken bim. 
I therefore sent a page to find this other member of the 
club, but without success. I then went to the hall-porter, 
who said he was sure that this member had not come in. 
Yet so strong was my conviction of having seen him 
that I began to think I must have seen an optical illusion, 
and thercfore resolved to write him a letter to ascertain 
still more certainly that he had not been in the club at 
that particular hour. And it was not until I had seriously 
meditated on the matter for ten or twelve minutes that | 
suddenly perceived the illusion to have been one of 
memory and not of sense. This I think is a remarkable 
case, because both the men in question are so wellknown 
to me that I have never ventured to tell either of them of 
my illusion, lest, psychologists though they be, they should 
suppose that 1 had been somewhat excessive in patronis- 
ing the good things which the club had to afford. 

It is shown that Hallucinations of Memory may arise 
either from believing events in dreams to have occurred 
in fact, or from waking imagination being strong enough 
to read spurious facts into the past. The former source 
is clearly common to us all, and the latter is so far from 
being distinctive of pathological condition that in one 
respect, at least, it is even more universally present than 
the other. For “the total forgetfulness of any period or 
stage of our past experience necessarily tends to a vague 
kind of hallucination. In looking back on the past we 
see no absolute gaps in the continuity of our conscious 
life.’ Yet it is obvious that we must fill up immense 
lacunze without conscious knowledge, and in so far as 
this is the case, memory is subject to hallucination. From 
this position there follows a section on “ Wustons with 
respect to Personal Identity,” the substance of which may 
be gathered from the following quotation :—“ To imagine 
that we have ourselves seen what we have only heard 
from another or read, is clearly to confuse the boundaries 
of our identity. And with respect to longer sections of 
our history, it is plain that when we wrongly assimilate 
our remote with our present self, and clothe our childish 
nature with the feelings and the ideas of our adult life, 
we identify ourselves over much. In this way, through 
the corruption of our memory, a kind of sham memory 
gets mixed up with the real self, so that we cannot, 
strictly speaking, be sure that when we project 2 mne- 
monic image into the remote past we are not really 
running away from our true personality.” 

Lastly, we come to “ /dlustons of Belief,’ the latter 
word being taken in its widest sense as embracing all 
representative knowledge other than memory—including 
therefore anticipation of the future, acquaintance with the 
experience of others, and “our general knowledge about 
things.” In so wide a field there is boundless scope for 
illusions of many kinds. These are classified and con- 
sidered in the latter part of the work, but we have no 
space left to follow our diligent author into this division 
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The work concludes with a chapter of “ Aesud¢s,’? which 
shows that illusion in general consists in a “bad 
grouping of psychical elements,” and as such shade 
off into fallacies of reasoning; in both there is a 
want of correspondence between internal and external 
relations. In the future and for the race natural selec- 
tion and “direct equilibration”? can only be expected to 
remedy the sources of any such mal-adjustment in so far 
as it may be of actual injury to life. Thus we can have 
no absolute criterion of illusion. “ Science cannot prove, 
but must assume the coincidence between permanent 
common intuitions and objective reality. To raise the 
question whether this coincidence is perfect or imperfect, 
whether all common intuitions known to be persistent are 
true, or whether there are any that are illusory, is to pass 
beyond the scientific point of view to another, namely, the 
philosophic.” This consideration leads to an exceedingly 
able statement of the relations between scientific and 
philosophic thought, but the discussion necessarily runs 
jnto an abstruseness that it is not desirable here to enter. 
In general, however, it may be said that in this, as in some 
of his other works, Mr, Sully shows that while he has 
perceived more distinctly than most of our leading psy- 
chologists the sharpness of the boundary between science 
and philosophy, he displays an admirable clearness of 
thought in never allowing the methods of the one sphere to 
encroach upon those of the other, while in whichever sphere 
he chooses to work he enjoys the privilege, almost unique 
among psychologists, of finding himself equally at home. 

GEORGE J. ROMANES 


OUR BOOK SHELF 


Studics in Biology for New Zealand Students. No. 1.— 
The Shepherd's Purse (Cafsella Bursa-Pastoris). By 
F. W. Hutton, Professor of Biology, Canterbury Col- 
lege, University of New Zealand. (New Zealand: By 
Authority. 1881.) 


Tuis is a detailed study of the coarse and minute 
anatomy of a very familiar and widely-diffused weed. A 
native originally of the palearctic region, it has now found 
its way to all temperate climates. It has certainly re- 
ceived at Prof. Hutton’s hands, in the Antipodes, a more 
systematic investigation than ever fell toits lot in Europe. 
The treatment is much the same as that given to the 
bean (Faba vulgaris) in Huxley and Martin's “Elemen- 
tary Biology,’ though with a more botanical bias. The 
weakest part is the treatment of the root, where nothing 
is said about the mode of origin of branches. An earlier 
stage should have becn taken, showing the arrangement 
of the fibro-vascular tissues before they had coalesced 
into a central cylinder. This however is simply by way 
of criticism. The method of treatment is excellent, and 
the Canterbury students are fortunate in being in the 
hands of a teacher who has such a thorough appreciation 
of the biological method as applied to botany. 


A Text-Book of Indian Botany, Morphological, Physio- 
logical, and Systematic. By W. H. Gregg, Lecturer 
on Botany at the Hugli College. (Calcutta: Thacker, 
Spink, and Ca., 1881.) 


THIS is the first eighty pages of a book which, when com- 
pleted in 500-600, will apparently be practically Henfrey’s 
Elementary Course, adapted to the local requirements of 
Indian students. There does not seem anything particu- 
larly novel or noteworthy in the treatment of the subject, 
as far as can be judged from the portion printed. As is 
usual in books of this type, some space is devoted to the 


Linnean classification. But, as the author points out, 
there is the excuse that Roxburgh’s #/ora Indica, which is 
still unsuperseded, is arranged in accordance with it. 
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[The Editor does not hold himself responsible for opinions expressed 
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as short as possible. The pressure on his space is so great 
that tt is tinpossible otherwise to ensure the appearance even 
of communications containing interesting and ncvel facts. | 


ke W, I. Bishop 


I cANNOT but feel greatly surprised that Mr. Romanes, when 
reporting the result of the investigations made by his colleagues 
and himself upon the power of ‘‘thonght-reading ” claimed by 
Mr, W. I. Bishop, should have stated that the letter of intro- 
duction which I gave to Mr. Bishop was ‘‘ donbtless intended 
to recommend him to the attention of the credulous,” since this 
letter most distinctly expressed my desire to obtain for him ‘‘an 
assemblage of gentlemen specially qualified to appreciate the im- 
portance” of what I described in it as (in my judgment) ‘‘ experi- 
ments of great value to the Physiologist and Psychologist.” Nor 
can I see how my having thus recommended ‘‘him to the atten- 
tion of the scientific” 1s a thing ‘‘to be regretted” ; since the 
careful testing of the one set of experiments which Mr, Bishop 
has shown to Mr. Romanes and his colleagues has resulted in a 
precise confirmation of my statement that the power of ‘‘thought- 
reading” which he claims is “derived from his careful study of 
the indications zconsciously given by the subjects of his experi- 
ments, and fron: his peculiar aptness in the interpretation of 
those indications,” 

What I think ‘‘is to be regretted” is that Mr. Bishop did 
not offer for like careful testing another remarkable set of experi- 
ments which he had repeatedly performed in the presence of 
distinguished medical and scientific men in the United States 
(from whom he brought introductions to me), and also before a 
like assemblage in Edinburgh; showing his power of naming 
words and numbers previously written and sealed up in private, 
by his acute recognition of indications wsconsciously given by 
their writers when the alphabet or digits were ‘ called.” 

As I have never credited Mr. Bishop with any other power of 
‘* thonght-reading” than this, 1 have been surprised to learn that 
Iam acensed of ‘‘ fathering a new humbug.” 

Another ‘‘experiment ” which he performed in my own house 
some time ago struck me as well worthy of careful testing :— 

The ‘‘subject” of the experiment being asked to draw a card 
from the pack, to identify it, and then to return it to Mr. Bishop, 
the latter, after shuffling the pack, dealt out sixteen cards with 
their faces downwards, arranging them in four rows (which I 
indicate by letters and numbers), as thus :— 


A B c D 


E I A R 4 


H 13 14 15 16 


The ‘‘subject,” having been caused to stand at the table with the 
cards directly before him, Mr. Bishop, standing at his right side, 
and taking his right hand into his own left, said to him, ‘* Drop 
your left hand down on either row (whether Aorisozdal, as A, B, C, 
D, or vertical, a8 E, F, G, H), that you wish taken away.” Row 
8 having been selected and taken away, there remained the three 
rows, A, C, D. ‘*Now,” said Mr. Bishop, ‘*drop down on 
another row.” Row D being selected, there remained rows A 
and ¢. ‘*Now drop down on a third row.” Row A being 
selected, there remained only rowc. ‘* Now drop down upon 
either the two upper or the two lower cards of the remaining row.” 
The two upper (3 and 7) being selected and taken away, there 
remained only the two lower (11 and 15). ‘‘ Now drop down 
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upon either of the two remaining cards.” The lower (15) heing 
selected, and the remaining card (11) being turned up, this 
proved to be the card originally drawn. 

Having seen this experiment twice made successfully with 
members of my family, I offered myself as the next ‘‘snbject ” 
of it, with the determination to watch carefully for any ma:ual 
guidance by which Mr, Bishap might be influencing my choice. 
The experiment succeeded with me as it had done with my prede- 
cessors, and yet I could not, any more than themselves, tell how 
I was led to make the five successive selections of the cards to he 
taken away, so as to leave behind the card J had originally 
drawn. 

It may, of course, be assumed that Mr. Gishop knew where 
he had placed this card, although his ‘‘snbject ” did not; and he 
informed me that experience has tanght him the | osilions to 
which the choice of his ‘‘ subject ” can be most easily and certainly 
guided. The influence of the eyes being excluded by the rela- 
tive positions of Mr. Bishop and his ‘ subject,” the gnidance 
must be conveyed through the hand which Mr. Bishop holds 
in his own ; and yet I altogether failed to detect the mode in 
which it was given. 

Of course it may be said that this is only a variation of the 
conjuror’s trick of ‘‘ forcing” the card which he has determined 
that the drawer shall choose. (I remember seeing it stated that 
Louis Napoleon, when Emperor, had defied Houdio then to 
“force” a card upon hia; and that Houdin made him draw the 
card which in the French pack is designated Czesar,) But 
though the same principle of ‘‘suggestion” is involved, the 
conditions under which it acts are altogether different. The 
conjuror stands opposite the drawer, looks at his face as well as 
at his hand, and continually shifts the position of the cards he 
holds, so as to prevent a wrong card from being drawn, while 
presenting the vigh¢ one in the manner which he knows by 
experience to he the most suggestive. But Mr. Bishop does no 
such thing. The cards remain in their places with their faces 
downwards ; and of the guidance given him by Mr. Bishop 
standing at his side, the ‘‘ subject ”—even when on the watch 
for it—remains quite unaware. 

If I have made myself understood by your readers, I think I 
shall have satisfied them that this ‘‘ experiment ” (which may by 
no means invariably succecd) is of great psychological interest, 
as showing the large measure in which we may be guided in our 
choice among things ‘‘ indifferent,” by zzfluences of which we are 
ourselves unconscious. WILLIAM B, CARPENTER 


American Meteorological Observations 


In your valued journal (vol. xxiv. p. 16) 1 find an expression 
of your regret that it should have been decided that the printing 
of the Bulletin of Simultaneous Meteorological Observations 
should hereafter take place one year after date, instead of six 
months. It may be interesting to those of your readers who 
made use of the Lulletin in studying the general atmospheric 
phenomena of the northern hemisphere, to know that for several 
years past the data for several distant land stations in Greenland, 
Iceland, Siberia, Alaska, &c., have been omitted, merely because 
the mail facilities did not enable us to receive the reports in 
time for publication in the BuZein. Thns a large portion of 
the region covered by our maps has been left unrepresented, for 
which the necessary data come regularly to hand a few weeks or 
months later. The case is still worse in reference to the marine 
reports for vessels off on long voyages; for instance, we regu- 
larly pay for and receive a large collection of material from the 
London Meteorological Office that never appears in our pub- 
lished Budletin or charts. The proposed postponement of pub- 
lication is in fact merely the outcome of several suggestions and 
recommendations from co-operating nations, in the propriety of 
which recommendations myself and assistants fully concur. 

W, B. HAZEN, 
Chief Signal Officer, U.S.A. 
Office of the Chief Signal Officer, Washington, D.C., June 15 


A Meteor 


LAST night, June 24, at 11h. 29m. G.M.T., I observed a 
meteor, as bright as Jupiter, cross the tail of the great comet 4° 
or 5° above the head and disappear some 20° to the left, on the 
vertical of Beta Ur:z Minoris and at an altitude equal to that of 
the comet’s head. It left a bright streak for some seconds, I 
did not see the beginning, and perhaps not the end, as it may 


have continued behind a clond bank, The duration for the 
above path was three seconds, determined afterwards by experi- 
ment, Place of observation, lat. 51° 32’, long. O° 11_W. 
G. L. TurMAN 
27, Hamilton Terrace, St. John’s Wood, June 25 


LooKInG at the comet last night from my garden at 11.25 p.m. 
I saw a large meteor pass nearly horizontally from a little east of 
north to within a short distance of the comet, rather above the 
head. It was as large as Venus when brilliant, but with a red 
or orange tinge. The motion was rather slow. Fike 
Adsett Court, Westbury-on-Severn, June 25 


Earthquake in Van 


It may perhaps be considered worthy of a note in yonr 
calumns that an earthquake was experienced in this neighhour- 
hood on Monday, May 30, at a few minutes before 6 a.m, 

Here in Van the shock was slight, consisting only of a tremu- 
lous motion lasting a few seconds; but I have to-day re- 
ceived information that at Litlis the shock was so scvere as to 
cause people to rush out of their houses in fright, and that a 
village named Téont, situated near the western shore of the 
Lake of Van, was destroyed by it, with the loss of a consider- 
able numher of lives. I have as yet heard no details, but if 
any further circumstances of interest shonld come to light I will 
communicate with you again. 

It is well known that the environs of the Lake of Van show 
many signs of ancient volcanic action ; at least three volcanoes 
with distinct craters forming prominent features on or near its 
shores. Of these the Nimrond Dagh, on the western shore of 
the lake, is said by tradition to have been active not more than 
400 years ago, It contains an immense crater five or six miles 
across, in which are situated hot springs, The village Téout 
which has been destroyed lies at the foot of the eastern slopes 
of this mountain. EMILIuS CLAYTON 

Van, Turkey in Asia, July 6 


Freshwater Actinezx 


I YESTERDAY noticed in a small freshwater aquarium four 
specimens of a small freshwater Actinia of a very pale olivaceous 
colour. They have each six tentacles more than 1 inch in 
length when fully extended, but then so extremely fine at the 
ends as to be almost invisible. The body or stalk is abont o'1 
inch long by 0°05 inch in diameter when at rest, and about 0°5 
inch long and o’o1§ inch in diameter when expanded. 

I was not aware hefore of the existence of freshwater Actinia, 
but as the specimens to which I now refer are in all respects 
similar to sea-anemones, there can he no donbt on the subject. 

I have succeeded in transferring two specimens, which have 
duly rooted and expanded themselves in a bottle and a tumbler, 
and I shall he happy, if they are of sufficient interest, to send one 
to your office or elsewhere for inspection, W. SEDGWICK 

Royal Naval School, New Cross, June 24 


The Observation of Hailstorms 


In the most casual survey of the literature relating to the 
phenomenon of hail one cannot fail to he struck with the remark- 
able contradictions which everywhere make themselves apparent. 
Some writers say that hail falls oftenest in the tropics; others 
assert that it is altogether unknown there! Howard states that 
the maximum hailfall in this conntry occurs in the snmmer 
season, while Dalton and others say that it isin winter. I think 
these singular discrepanctes are attributable, in many cases at 
least, to imperfect observations. Most of the meteorologists 
who have given special attention to the phenomenon of hail have 
had their pet theories, and naturally their observations have been 
guided to a considerable extent by the reqnirements of the par- 
ticular theories which they advocated, Thus we find Kamtz 
ascribing the formation of hail to the conflict of opposing currents 
of wind, Volta to the electrical condition of two separate layers 
of cloud, Leslie to the pre-ence of strata of air at different tem- 
peratures, von Buch to ascending currents of air, and so on, all 
which theories are based, not upon invariable phenomena, but 
upon isolated features which happen to have come repeatedly 
under the notice of those particular observers in the particular 
hailstorms which they witnessed. I think it would enhance the 
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value of observations in some degree if all those who have oppor- 

tunities of making them would draw up their notes on some 

regular and uniform plan. Ido not presume to submit a scheme, 

but would suggest the followinz poiuts as being of some im- 

portance :— 

1. Date, and hour of the day. 

2. Area of storm, If it assume the tornado form, give (c) 

length of the course, (4) breadth, (c) direction of motion, 

(2) rate of progression, 

Physical features of the locality—(z) elevation, (4) moun- 
tains and plateaux, (c) rivers and valleys, (¢) forests, &c. 

. Temperature (2) hefore the storm, (4) after the storm, and 
if possible to be observed (c) changes during the storm. 

. Barometrical readings (frequently taken during time of 
hailstorm). 

. Wind—(a) direction near the earth’s surface, (4) direction 
in the higher regions as indicated by the cloud motion, 
(c) force, 

. Preceded or followed by rain. 

. Aspect of the clouds. Note if there be any appearance of 

two separate strata at different elevations, 

Electrical phenomena, Should there be lightning, note the 
relation between the discharses and the fall of the hail— 
whether the lightning precede the hail, or vice versd, 

Duration of the storm at one spot, 

pon Note if a peculiar noise precede the descent of 
Nall, 

Conformation and size of the hailstones, 

. General character of the weather before and after the 

storm, 

Notes, —(1) The precise date of a hailstorm is an important point, 
as it determines the period of their occurrence. Respecting the 
annual period we have the most conflicting testimony. Shortly 
after the establishment of hail insurance companies valuvble 
statistics were published by those bodies, From particulars 
furnished by the Farmers’ Insurance Institute the following 
table was drawn up :-— 


ce 


Tfailstorms in January ... poe 


° 

Po February 206 I 
in March 6 2 
5 April 3 
” May 7 
oF June Ae ce) 
” July 17 
t August ... 4 
if September 2 
a October ... fo) 
an November fe) 
65) December to) 
46 


Dalton gives the following as the result of five years’ ob-erva- 
tions :— 


Tn January it hailed on 11 days, 


» February 40 oe 
»» March ” 5 oy 
yy April % Ey on 
tad May a? 11 a9 
a3 June oI 6 Led 
bad July oF 2 a 
Lea August 3? I a7 
ny ecieterlbise 6%; 
3, October a 7s 
5, November re ne 
>», December np P3093, 
Giddy thus sums up twenty-one years’ observations at 
Penzance :— 
Wemveanye.. s.. 23 | July <.: eeeeeeee Tt 
February we | August a Oo 
March ee) 2S Septentberen ae 5 
/ipiiill ste Seq Seed \ « ctober U7 
Mayes: 7 November. seme 22 
NOW son hos, con December ... 43 


Thomson (‘‘ Introd. to Met.” p. 174) gives the following as 


the relative proportions :— 
Winter to all the .ther seasons as 45°5 to §4°5 


Spring ” » 29°5 to 70°5 
Automn Ps on 22°0 to 78'0 
Summer 


” » 


3'0 to 97°0 
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From a comparison of these tables we see that Dalton, Giddy, 
and Thomson agree in making winter the season of maximum 
hailfall, while the insurance statistics point to the opposite con- 
clusion, the hailstorms in June and July being much in excess of 
those in the other months of the year. I strongly suspect how- 
ever that Dalton, and other observers who have arrived at similar 
results, included in their enumeration of hailfalls what we may 
call, in absence of a hetter name, wixfer fail. It is very unfor- 
tunate that the word Aad has in our language been used to 
denote two entirely different phenomena, the French gvé/e, or 
hail proper, and gr¢sé/, or that small round powdery snow which 
often falls towards the end of a snowstorm and in the early part 
of a very frosty night. Gres#? has nothing in common with 
grele, The one falls exclusively in winter, and the other, I 
venture to say, as exclusively in’ summer. 

(6) Dalton observed that the winds which brought hail- 
showers in the north of England were always south-west, west, 
or north-west. The wind often shifts erratically. Howard 
mentions a hailstorm during which it was first east, then south, 
afterwards west, again east, and finally west. Beccaria makes the 
following singular statement :—‘‘ While clouds are agitated with 
the most rapid motions, rain generally falls in the greatest 
plenty ; and if the agitation he very great, it generally hails.” 

I shall be glad to receive references to memoirs and papers on 
the subject of hail, also particulars of storms, from any of your 
readers who have them at hand. J. A. B. OLIVER 

Athenxum, Glasgow, June 6 


How to Prevent Drowning 


In the discussion that Dr, MacCormac’s letter has elicited, the 
essential principle upon which the whole art of swimming is 
fundamentally based appears to have been overlooked. As Dr. 
MacCormac says, the human hody naturally floats in water, and 
freely so in salt water; but Zoz does it float, supposing the neces- 
sary condition of buoyancy, the inflation of the lungs, is maintained ? 
If the limp, dead body of a man is thrown into water in this con- 
dition it floats with the head and face immersed, but with that 
jart of the back just between the shoulders npward:, and just 
bobbing out of water. This is a drowning position, and the first 
business of swimming is to counteract the tendency to this posi- 
tion, that is, to balance the body in such wise that the head shall 
be upwards and the lower part of the face uppermost, in spite of 
the natural tendency of the head to sink, it having a greater 
specific gravity than water, or the average of the whole body. 
Dr. MacCorasac, in his letter (p. 166), says that ‘fit is just as 
easy, if we only knew it, to tread water as to tread earth.” 
Quite so; but it is also about as difficult, No human being can 
‘tread earth” without training, the principal effort in thi. 
training being directed to keeping the centre of gravity within 
the base covered by the soles of the feet; and in like 
manner we must learn to leep the centre of gravity of the 
body and the centre of its buoyancy in a perpendicular line 
with mouth and nostrils in the air. I have been a swimmer 
since I was eight years of age, and consequently swim as naturally 
as [ walk, and float ea ily in fresh or salt water, without any 
treading or paddling of any kind; but though I can thus lie 
basking luxuriantly and motionless, I am just as unable to sleep 
fluating as to sleep standing upright. I have often tried, and 
immediately I begin to doze my mouth is under water. The 
effort of keeping the face upwards is as automatic and unconscious 
as that of standing still on the ground, but there is an effort of 
balancing nevertheless, 4 

J have taught maay to swim, and my first !esson is on balancing 
the body ; the easiest formula for attaining this power is to £eep 
the hands down and look at the sky while the chest is expanded 
as much as possible by throwing the shoulders well back in 
military attitude, Any man or woman of ordinary specific 
geavity who can do this can float and breathe, bat to do it, 
simple as it is, requires practice or training, physical training of 
the muscles, and cerebral training in order to acquire that 
command of all the faculties without which there can be no 
treading of water or other device for keeping the mouth and 
nostrils in the air, If this were taught, not on paper, but in the 
water, to everybody, Dr. MacCormac’s object would be attained. 
As it is, the human being compared with four-legged animals is 
relatively as inferior to them in water as it ison land. The calf 
or the colt wal«s a few minutes after it is born, the kitten or 
puppy ina few days; but the human infant only after many 
months. W. MaTrigv WILLIAMS 

Royal Polytechnic In titution, June 27 
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Buoyancy of Bodies in Water 


In Nature, vol. xxiv. p. 166, Dr. W. Curran says :—‘‘ It 
is, 1 think, generally assumed in books and courts of law that all 
bodies, human and bestial, sink as a rule in water as soon as life 
is extinct.’ How far this statement may be true as regards 
animals generally, I am not prepared to say, but it certainly does 
not hold good as regards the reindeer. The Eskimos spear 
many reindeer whilst crossing lakes, and it sometimes occupies 
them an hour or two in “towing” them all to land, yet it is a 
rare exception that any are lost by sinking, even of the full-grown 
males, which in autumn are heavily weighted with large antlers. 

4, Addison Gardens, June 25 Joun Rake 


An Optical Mlusion 


WILL you allow me to add something to the letter from 
William Wilson in Na1uRE, vol. xxiv. p. 53. 

1, The results described may be produced without bending 
the card or using a square hole. A flat card, with a pin-hole, is 
held some distance from the eye, and a pin moved so as fo be in 
a right line between the eye and the hole ; the results described 
by Mr. Wilson follow. 2. Some few trials may be necessary in 
order to get a clear image (if this is the prorer term), but it will 
be found that considerable variation in the distances from the 
eye to the pin and from the pin to the hole can occur without 
destroying the effect. 3. The image seems to me to be close to 
the card in every cace, while the distance from the cye to the 
card may vary a great deal. CLARENCE M. BOUTELLE 

State Norn.al School, Winona, Minn., U.S., June to 


Resonance of the Mouth-Cavity 


In reply to Mr. George J. Romanes, I beg to say that the 
object of my communication printed in NATURE, vol. xxiv. p. 100, 
was to show that the mouth-cavity will give a distinct resonance 
to different rates of vibration already in the air hy being shaped 
suitably for each of them (and providing they come within its 
limit). The mouth thus gives the means of analysing the com- 
posite nature of sound. Any one successfully repeating my 
experiments given on pp. 100, 126, would be satisfied that they 
pointed to something different to the boys’ amusement mentioned 
in Mr. Romanes’ letter (p. 166). 


5, West Park Terrace, Scarborough JOHN NAYLOR 


American Cretaceous Flora 


IN several of the interesting and valuable papers on the Ter- 
tiary flora which Mr. J. Starkie Gardner has contributed to the 
English journals he has referred to the fossil plants in our Cre- 
taceous rocks as representing a flora really Tertiary in character ; 
and, influenced hy the modern aspect of the plants contained in 
our Dakota group (Lower Cretaceous), he has expressed a doubt 
whether even that should be regarded as truly of Cretaceous age. 
In a former numbzr of NATURE I endeavoured to show that our 
Dakota flora was Cretaceous, inasmuch as it is found in rocks 
which are overlain by several thousand feet of strata contain- 
ing many mollusks, fishes, and reptiles which are everywhere 
recognised as Cretaceous, and none that are Tertiary. 

Mr. Gardner was not however convinced by my facts or argu- 
ments, and in the April number of the Popular Science Review 
he reiterates and emphasises his formerly expressed opinion, 
referring all our Cretaceous strata to the Maestricht beds, and 
intimating that, in common with that formation, they should be 
separated from the Cretaceous system. IIis language is as 
follows :— 

‘The presence of A/osasaurus in the Maestricht beds, and the 
far newer aspect of its fauna, show that it must have belonged 
to an altogether different period, probably the one represented 
in America by a great so-called Cretaceous series containing a 
mixture of Cretaceous and Tertiary mollusks, dicoty!edcnous 
plants, and A/osasauris. . 1... 

“*No American cr European so-called Cretaceous land flora 
can be proved to be as old as our White Chalk.” 

Now in no spirit of criticim, for I appreciate and value the 
excellent work that Mr, Gardner is doing, Lut simply for the 
vindication of the truth of geology, I ask him to qualify these 
statements, 

Iam impelled to this course by the following facts :— 

In our Triassic series we have in some places beds of coal and 
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the remains of a vegetation decidedly Mesozoic in character, 
consi-ting of Cycads, Conifers, and Ferns, but, as far as we yet 
know, with ut a single Angiosperm, 

In the Jurassic age the eastern half of the North American 
Continent formed a land-surface, for the sediments of the Jurassic 
sea are confined to a somewhat irregular area in and west of the 
Rocky Mountain belt, 

Of the Jurassic flora of Nurth America we as yet know little 
or nothing; but the continent that bordered the Jurassic sea 
ultimately hecame covered with a new, varied, and highly- 
organised flora, of which the origin is yct unknown. 

In the Cretaceous age al] the continent lying east of the 
Wasatch Mountains was affected by a subsidence which bronght 
the sea in frcm the Gulf of Mexico with a front 1oco miles 
wide, and the great inland sea thus formed gradually extended 
northward till it reached nearly, if not quite, to the present 
shore of the Arctic Ocean. 

The waves of the Cretaceous :ea in their advance swept before 
them a shore that was covered with a luxuriant forest of at Jeast 
one hundred species of Angi spermous trees: and the remains of 
trunks and twigs, leaves and fruit, were buried up in the shect 
of beach material which accumulated all along the advancing 
:hore line, and which now forms the Sandstones of the Dakota 
group. Uptothe present time very few mollusts have heen 
found in this group, and they are not sufficient to fix with exaet- 
ness its relation to the Cretaceous series uf other countries. ‘The 
plants, too, are distinct from any found in Europe, though they 
include, with many extinct forms, genera which are common in 
the living forests of America, such as Qrercis salix, Magnolia, 
Fagus, Liguidambar, Lirtodendron, &c. 

When the subsidence which produced the Dakota group was 
at its maximum the sea stood several th.u-and feet deep over the 
central] portion of the trough between the Alleghanies and the 
Wasatch Mountains, and here we now find at least two th: usand 
feet of marine, calcareous, organic sediment, which have 
furnished hundreds of species characteristic of the Cretaceous 
age, and a large number that are identical with those contained 
in the Upper Greensand and Chalk of Europe. ; 

It is true that up to the pre:ent time no Neocomian fo sils 
have been found in the interior of the Continent, hut with that 
exception the entire Cretacevus series of the Old World is repie- 
sented there. Ilence it is not true that our Cretaceous ‘‘ con- 
tains nothing so old as the Chalk.” 

Nor is it true, as intimated by Mr. Gardner, that our ‘‘so- 
called Cretaceous rocks” conta a Tertiary flora and fauna, as no 
Tertiary species of either has yet been found there. The flora 
of the Dakota group is more modern in its aspect than that of 
the Lower and Middle Cretaceous of Europe, but its plants are 
specifically different from any found in Eurepe in our Middle 
Cretaceous (Colurado group), Upper Cretaceous (Laramie group), 
or Tertiary beds (of Green Kiver, Fort Union, and Oregon), 
The facts apparently indicate that the earliest development of 
Angivspermous plant-life took place here, and this im a temperate 
flora of which the descendauts ong afterwards~in Tertiary 
times—occupied Greenland, Spitzbergen, &c., and spread hy 
land connections into Europe and Asia. 

The best authorities we have had on questions relating to the 
Cretaceous faw a— Messrs Gabb and Meek—were fully agreed 
in regarding our Middle Cretaceous as of the ave of the Chalk, 
Mr. Gabb divided the Cretaceous series of California into four 
members— 


1, The Tejou group. 
2. The Martinez group. 
3. The Chico group. 
4. The Shasta group. 


Of these the oldest, or Shasta, group was regarded | y him as 
of Neocomian age, the Chico and Martinez groups—which 
should perhaps be united—as the representatives of the Upper 
and Lower Chalk, and the Tejou group as the equivalent of the 
Maestricht beds. 

The coal-beds and the fossil plants of Vancouver's Island lie 
at the hase of the Cretaceous series as it exi-ts there, and the 
mollu:cous remains indicate that it is the eqnivalent of the 
Chico group. The plants are apparently all distinct from 
those of the Dakota grup of the interior. They include 
palms and cinnamons, and evidently grew in a warmer climate 
than that \ hich produced the temperate flora of the Lower 
Cretaceous of Kansas, Nebraska, and the Atlantic coast, 

Among the Vancouver I-land Cretaceons plants is one well- 
known species, Seguoia Reichenbachii, H., which is found in 
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various localities in the Upper Greensand and Chalk of Europe, 
and also occurs at Kome. 

The fossils collected by Mr. Richardson on Queen Charlotte’s 
Island have been shown by Mr, Whiteaves to represent the 
very base of the Cretaceous series, and to include some forms 
that are rather Jurassic than Cretaceous. 
group, though few and imperfect, seem to be chiefly Conifers, as 
in the oldest Cretaceous flora of Europe. 

Our present knowledge of the age of the American Cretaceous 
flora may then be epitomised as follows :— 

1, The oldest Cretaceous rocks known in North America, 
those of Queen Charlotte’s Island, re; resent the Neocomian of 
Europe, and have so far furnished no Angiospermons plants, 

2. The Shasta group of California, supposed to be the equi- 
valent of the upper part of the Neocomian, has yielded no 

lants. 

i 3. The coal-strata and plant-beds of Vancouver’s Island, 
probably a little later than the Dakota group of the interior, 
contain many Angiosperms, and are of the age of the Gault or 
Upper Greensand. Lesquereux’s identification of Vancouver's 
Island plants in the Laramie of Colorado and Eocene of 
Mississippi is evidently a mistake. There are no species 
common to these very distinct formations, 

4. The Dakota group, the mechanical base of the Cretaceous 
series of the interior of the continent, which has yielded at least 
100 distinct species of Angiospermous woody plants, is certainly 
older than the Chalk of the Old World. 

5. The Raritan sands and Amboy clays of New Jersey, the 
lowest members of the Cretaceous on the Atlantic coast, contain 
a flora not less rich than that of the Dakota, with which it has a 
few species incommon. This group of plants has not yet been 
described, but a large number of specimens are in my hands, 
from which drawings and descriptions are being made for the 
State of New Jersey. The flora is that of a temperate climate, 
consisting mainly of Angiosperms, but it also includes many 
beautiful Conifers, 

6. The Colorado group, or great series of marine Cretaceous 
beds of the interior of the Continent, represents the strata known 
in the Old World as the Gray and White Chalk, and the 
Maestricht beds. Few plants have been obtained from this 


group in the United States, but | am informed by Dr. Dawson | 


that an interesting collection of plants has been obtained from it 
on Peace River, in Canada, These will soon be described by 
him. 

7. The Laramie group, or “‘ Lignite series” of the central part 
of the continent, underlies unconformably the Coryphodon beils, 
the base of the Eocene, and is in my opinion the upper member 
of the Cretaceous system. Many of its plants have been de- 
scribed by Mr. Lesquereux in his ‘ Tertiary Flora,” but so far 
as my observation extends it contains no species identical with 
any found in unmistakable Tertiary rocks. 


School of Mines, New York, May 20 J. S. NEWBERRY 


GEOKGE ROLLE ST ONG Wi) elec: 


ROF. ROLLESTON’S death, which took place at 

Oxford on June 16, and which we briefly announced 

in our last number, may well be called premature, as he 

was in the prime of life, and but a few months ago seemed 

to all, except a few closely observant intimate associates, 

still in the plenitude of his powers, and capable of much 
good work in time to come. 

The son of a Yorkshire clergyman, he was born at 
Maltby on July 30, 1829, and had therefore not com- 
pleted his fifty-second year. His early aptitude for 
classical studies, carried on under the instruetion of his 
father, must have been most remarkable if, as has been 
stated in one of his biographies, he was able at the age of 
ten to read any passage of Homer at sight. He was not 
educated at one of the great public schools, but entered 
at Pembroke College, Oxford, took a First Class in 
Classics in 1850, and was elected a Fellow of his College 
in 1851. He then studied medicine at St. Bartholomew’s 
Hospital, joined the staff of the British Civil Hospital at 
Smyrna during the latter part of the Crimean war, was 
appointed assistant-physician to the Children’s Hospital 
in London, 1857, but took up his residence again at Oxford 
in the same year on receiving the appointment of Lee’s 
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Reader in Anatomy at Christ Church. In 1860 he was 
elected to the newly-founded Linaere Professorship of 
Anatomy and Physiology, which he held to the time of 
his death. He was elected a Fellow of the Roya) Society 
in 1862, and a Fellow of Merton College, Oxford, in 1872. 
He was a member of the Council of the University, and 
its representative in the General Medical Council, and 
also an active memher of the Oxford Local Board. 

In 1861 he married Grace, daughter of Dr. John Davy, 
F.R.S., and niece of Sir Humphry Davy, and he leaves a 
family of seven children. 

The duties of the Linacre professorship involved the 
teaching of a wide range of subjects included under the 
terms of physiology and anatomy, human and compara- 
tive, to which he added the hitherto neglected but im- 
portant subject of anthropology, as well as the care of a 
great and ever-growing museum. In the present condi- 
tion of scientific knowledge it requires a man of very 
versatile intellect and extensive powers of reading to 
maintain anything like an adequate acquaintance with the 
current literature of any one of these subjects, much 
more to undertake original observations on his own 
account. Even a man of Rolleston’s powers felt the 
impossibility of any one person doing justice to the chair 
as thus constituted, and strongly urged the necessity of 
dividing it into three professorships, one of physiology, 
one of comparative anatomy, and one of human anatomy 
and anthropology. The work which he did however con- 
trive to find time to publish, and by which he will be 
chiefly known to posterity, is remarkable for its thorough- 
ness. He never committed himself to writing without 
having completely mastered everything that had been pre- 
viously written upon the subject, and his memoirs bristle 
with quotations from, and references to, authors of all ages 
and all nations. The abundance with which these were 
supplied by his wonderful memory, and the readiness with 
which, both in speaking and writing, his thoughts clothed 
themselves with appropriate words, sometimes made it 
difficult for ordinary minds to follow the train of his argu- 
ment through Jong and voluminous sentences, often made 
up of parenthesis within parenthesis. 

The work which was most especially the outcome of 
his professorial duties is the “Forms of Animal Life,” 
published at the Clarendon Press in 1870. Though 
written chiefly with a view to the needs of the university 
students, it is capable of application to more general 
purposes, and is one of the earliest and most complete 
examples of instruction by the study of a series of types, 
now becoming so general. As he says in the preface, 
“The distinctive character of the book consists in its 
attempting so to combine the concrete facts of zootomy 
with the outlines of systematic classification, as to 
enable the student to put them for himself into their 
natural relations of foundation and superstructure. The 
foundation may be wider, and the superstructure may 
have its outlines not only filled up, but even considerably 
altered by subsequent and more extensive labours; but 
the mutual relations of the one as foundation and the 
other as superstructure which this book particularly aims 
at illustrating, must always remain the same.” 

Besides this work, Prof. Rolleston’s principal contribu- 
tions to comparative anatomy and zoology are the follow- 
ing:—“ On the Affinities of the Brain of the Orang 
Utang,” Nai. Hist, Review, 1861; “On the Aquiferous 
and Oviductal System in the Lamellibranchiate Mol- 
luscs” (with Mr. C. Robertson), P&z/. Trans. 1862 ; “On 
the Placental Structures of the Teurec (Cewfetes ecauda- 
zs) and those of certain other Mammals, with Remarks 
on the Value of the Placental System of Classification,” 
Trans. Zool. Soc. 1866; “ On the Domestic Cats of 
Ancient and Modern Times” (/owrnal of Anatomy, 
1868); “On the Homologies of Certain Muscles Con- 
nected with the Shoulder-Joint’’ (7vaxs. Linn. Soc., 
1870); “On the Development of the Enamel in the 
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Teeth of Mammals” (Quart. Journ. Micros. Soc., 1872); 
and “ On the Domestic Pig in Prehistoric Times” (7raxs. 
Linn. Soc., 1877). 

Latterly he did much admirable work in anthropology, 
for which he was excellently qualified, being one of the 
few men who possess the culture of the antiquary, his- 
torian, and philologist on the one hand, and of the anato- 
mist and zoologist on the other, and could make these 
different branches of knowledge converge upon the com- 
plex problems of man’s early history. The chief results 
of his work of this nature are contained in his contribu- 
tion to Greenwell’s “ British Barrows’’ (1877), a book 
containing a fund of solid information relating to the 
early inhabitants of this island. In this department 
of science Prof. Rolleston stood almost alone in this 
country, and we know of no more fitting tribute which the 
University of Oxford could pay to his memory than to 
found a chair of anthropology, a subject in the cultiva- 
tion of which England is fast being outstripped by every 
other civilised nation. His last publication, and one 
which is on the whole the most characteristic as exhi- 
biting his vast range of knowledge on many different 
subjects, was a lecture delivered in 1879 at the Royal 
Geographical Society on “The Modifications of the 
External Aspects of Organic Nature produced by Man’s 
Interference.” 

That Dr. Rolleston has not left more original scientific 
work behind him is easily accounted for by the circum- 
stances under which he lived at Oxford. The multi- 
farious nature of the subjects with which the chair was 
overweighted ; the perpetual discussions in which he 
was engaged consequent upon the transitional condi- 
tion of education both at Oxford and elsewhere during 
the whole term of his office; the immense amount of 
business thrust upon him, or which he voluntarily under- 
took, of the kind that always accumulates round the 
few men who are at the same time capable and un- 
selfish, such as questions pertaining to the local and 
especially the sanitary affairs of the town in which he 
lived, or connected with the reform of the medical pro- 
fession, both in and out of the Medical Council, which 
constantly brought him to meetings in London ; his own 
wide grasp of interest in social subjects, and deep feeling 
of the responsibilities of citizenship, and his sense of the 
duties of social hospitality, which made his house always 
open to Scientific visitors to Oxford; all these renlered 
that intense concentration requisite for carrying out any 
continuous line of research impossible to him. 

He was often blamed for undertaking so much and 
such diverse kinds of labour, so distracting to his scien- 
tific pursuits; but being by constitution a man who 
could never see a wrong without feeling a burning desire 
to set it right, who could never ‘‘pass by on the other 
side” when he felt that it was in his power to help, nothing 
but actual physical impossibility would restrain him, For 
several years past, when feeling that his health and 
strength did not respond to the strain he put upon them, 
he resorted to every hygienic measure suggested but one, 
and that the one he most required, rest; but this he 
never could or would take. During the last term he 
spent at Oxford, before his medical friends positively 
forced him (though unfortunately too lite) to give up his 
eccupations and seek change in a more genial climate, 
he was working at the highest pressure, rising every 
morning at six o’clock, to get two uninterrupted hours in 
which to write the revised edition of the “Forms of 
Animal Life” before the regular business of the day 
commenced. 

- It is impossible for those who had no personal know- 
ledge of Rolleston to realise what sort of a man he was, 
and how great his loss will be to those who remain 
behind him. No one can ever have passed an hour in 
his company, or heard him speak at a public meeting, 
without feeling that he was a man of most unusual 


power, of lofty sentiments, generous impulses, marvellous 
energy, and wonderful command of language. In bril- 
liant repartee, aptness of quotation, and ever-ready 
illustration from poetry, history, and the literature of 
many nations and many subjects, besides those with 
which he was especially occupied, he had few equals. 
“In God's war slackness is infamy” might well have 
been his motto, for with Rolleston there was no slackness 
in any cause which he believed to be God’s war. He 
was impetuous, even vehement, in his advocacy of what 
appeared to him true and right, and unsparing in denun- 
ciation of all that was mean, base, or false. To those 
points in the faith of his fathers which he believed to be 
essential he held reverently and courageously, but on 
many questions, both social and political, he was a 
reformer of the most advanced type. Often original in 
his views, always outspoken in giving expression to them, 
he occasionally met with the fate of those who do not 
swim with the stream, and was misunderstood ; but this 
was more than compensated for by the affection, admira- 
tion, andenthusiasm with which he was regarded by those 
who were capable of appreciating his nobility of character. 
The loss of the example afforded by such a nature, and of 
his elevating influence upon younger and weaker men, is 
to our mind a still greater loss, both within and without 
the University in which he taught, than the loss of what 
scientific work he might yet have performed. 

Dr. Rolleston’s personal appearance corresponded with 
his character. Of commanding height, broad-shouldered, 
with a head of unusual size, indicating a volume of brain 
commensurate with his intellectual power, and with 
strongly-marked and expressive features, in which refine- 
ment and vigour were singularly blended, in him we saw 
just such a man as was described by the public orator at 
the late Oxford Commenioration, in words with which we 
may conclude this notice—“ Virum excultissimi ingenii, 
integritatis incorruptissimee, veritatis amicum, et pro- 
pugnatorem impavidum.” MWe Jal, 18. 


THE ZOOLOGICAL SOCIETY'S 
INSECTARIUA 


a our notice of this recent addition to the Regent’s 
Park collection (azteca, vol. xxiv. p. 38) we regret to 
find we have made an error in the name of the curator of 
the Insectarium. Mr. [V7//iam Watkins (not £. Watkins 
as there given) has made many good additions to the 
collection of living insects under his charge since we last 
wrote, and attracts a host of visitors every day to inspect 
his living wonders. Ina report on the Insectarium read 
at a recent scientific meeting of the Zoological Society by 
the secretary, Mr. Watkins gave the subjoined account of 
the progress of the development of the large moths of the 
family Bombycidz during the month of May. ; 
GLOVER’S SILK-MOTH (Samia Gloveri).—Specimens of 
this species emerged almost daily through the month, and 
fertile eggs were obtained, which hatched on the 12th 
instant. The larva when hatched are a shining black, 
with numerous spines of the same colour; after the first 
change, which took place in six days, they assume a 
yellowish colour; at the second moult they become green 
with paler coloured spines, each tipped with bright red. 
A choice of many shrubs were given them, but although 
they ate plum and sallow they left these for gooseberry. 
CECROPIAN SILK-MOTH (Saviia Cecropia).—This species 
emerged through the month, and copulation was frequent. 
A large number of eggs were obtained, but many are not 
fertile, perhaps owing to the stock already having been 
interbred. Young larve hatched on the 14th instant, 
and are growing well. Food-plant, plum. ‘ 
AILANTHUS SILK-MorH (dl/facus Cynthia).—This 
species commenced to emerge towards the end of the 
month, but only four specimens have yet appeared. It is 
usually the latest species of all. 
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PERNY'S SILK-MOTH (4létacus PernyZ).—Perfect in- | 
sects of this species were on view throughout the month. 
Fertile eggs were obtained, which commenced to hatch 
on the 3oth instant, and are doing well. Food-plant, oak. 

TuSSEH SILK-MoTH (Affacus mylitta)—This species 
commenced to emerge on 28th instant, a beautiful male 
being bred; on the following day a male and female 
emerged. Eggs were obtained, which are probably 
fertile. 

GREAT ATLAS MOTH (Adtacus Atlas).—Throughout the 
latter half of the month specimens of this species have | 
emerged, and many fine ones have been preserved, Eggs 
will probably be obtained later; there are many more 
still to come out. 

INDIAN MOON-MOoTH (-efzas seleie).—This first speci- 
men of this species emerged on the last day of the 
month. 

AMERICAN MOoN-MotTuH (-tefies ¢na).—During the 
early part of the month specimens of this species 
emerged. Eggs have been obtained, but it is doubtful if 
they are fertilised, 

PROMETHEAN SILK-MoTH (Zelea Promcthea),—The 
cocoons of this species have as yet only produced a large 
ichneumon fly (Op/ion), Many visitors have evinced 
great interest on seeing these large parasites produced 
from externally perfectly-formed Lepidopterous cocoons 
and internally stout well-made oval cocoons of the Hy- 
menoptera, 

JAPANESE OAK SILK-MOTH (Aztherca Vana-mai).— 
The larvze of this species produced from eggs have done 
fairly weil; many are now nearly full fed and about to 
spin. Food-plant, oak. 

Besides these fine silk-moths, which are in many cases 
likely to be of economical value, Mr. Watkins has suc- 
ceeded in breeding during the past month examples of 
many of the finer European butterflies, such as the 
swallow-tail, orange-tip, black-veined white, and Afa- 
tura tlia, not to mention numerous Heterocera, Hymeno- 
ptera, and Neuroptera. During the present month also 
many additions have been made to the series. 

A guide-book to the Insectarium is in preparation, not, 
as we are assured, with any idea of forcing visitors to 
buy it, as every object exhibited is fully and perfectly 
labelled, but rather for the purpose of making the Insect- 
arium better known, and getting further contiibutions to | 
it from foreign parts. 


DR. BESSELS’ ACCOUNT OF THE “POLARIS” 
ENPEDITION | 
D EMIL BESSELS, as most of our readers will 
* remember, was the chief of the scientific depart- 
ment on board the ill-fated Polaris, which was sent on 
her memorable North Pole Expedition by the United 
States Government in 1871. He finished the text of the 
present work in the summer of 1874, shortly after the 
return of the expedition, but postponed the publication 
until after the appearance of the official account of the 
voyage, which was edited by Rear-Admiral Davis. He 
had the misfortune to lose the greater part of his journal 
and many other papers in his luggage during a lailway 
journey in Scotland. 

The remarkable story of the Po/ar7s Expedition is well 
known. Including Captain Hall, the commander of the 
expedition, the entire number of persons on board the 
Polaris was thirty-three. Of these eight were Esquimaux, 
consisting of two married couples and their four children, 
three little girls of ten, eight, and three years of age, and 
a boy of six. Another boy, who was named Polaris, was 
born during the voyage in Polaris Bay, on board the 
vessel. Two of those on board, besides Dr. Bessels, | 
were scientific men, namely, Messrs. R. D, W. Bryan, | 
astronomer, and Friedrich Meyer, meteorologist. 
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| and other scientific observations. 


7 «*Die amcricanische Nor’pol Expedition,’’ von Emil Bessels. Leijzz: 
W. Engelmann, 1279. i 
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The highest point reached by the Polar7s was lat. 
82° 26’ N. at the northern mouth of Robeson Channel, 
After being beset hy ice and having been nipped suffi- 
ciently to render her extremely leaky, the ship was 
moored for the winter about forty miles south of this 
point in Thank God Harbour, on the east side of Robeson 
Channel, to the north of Petermann Fjérd. Several 
sledge expeditions were made from this point, but without 
reaching a higher latitude than that attained by the ship. 
Capt. Hall died on board on November 8, In the follow- 
ing summer attempts were made in vain to push further 
northward, and it was found the ship leaked so badly that 
it was necessary to return homewards. The ship became 
beset in the ice on August 16, and remained thus, drift- 
ing southwards with the field, suffering constantly from 
ice-pressure, until October 15, when it was in such 


| jeopardy from the ice-movements that most of the pro- 


visions and stores of all kinds and all the boats were 
passed out on to the ice. The ice parted suddenly, and 
drifted away from the ship with nineteen persons upon it, 
including all the Esquimaux, whilst fourteen, and amongst 
them Dr. Bessels, remained on board. This took place 
at night. The castaways remained upon the ice 196 days, 
suffering terrible hardships, and having drifted to the 
coast of Labrador, were there picked up by a sealing- 
ship, even the children having survived. They saw the 
Polaris in shore at the commencement of their long 
journey, and wondered their comrades did not come to 
their assistance, not knowing that the ship was practi- 
cally a wreck,and abandoned. Those left on the ship at 


Fic, 1.—Walruses at rest on the ice, 


the parting of the ice, keeping the leaking ship with 
difficulty afloat, and unable to sce anything of those on 
the ice, got ashore near Cairn Point in the middle of 
Smith’s Sound, and having wintered there in company 
with some Esquimaux families, built some boats from the 
wreck, and travelling south partly in these, partly on the 
drift-ice, were picked up in the west of Melville Bay by a 
whaler, the Ravenscraig, on June 23. Thus all engaged 
in the expedition, excepting Capt. Hall, got back in safety, 

All this is related by Dr. Bessels in a most graphic and 
highly interesting style, and his book is filled besides with 
interesting accounts of the habits of animals met with, 


| the condition of the vegetation of the region explored, 


the mode of life of the Esquimaux, meteorological 
We shall touch on a 
few of these. At Fiskernes, on the south-west Green- 
land coast, the author turned over some of the kitchen 
middens of the Esquimaux, such as are now formed in 
front of each hut. In a very short time remains of all 
the eatable vertebrates of the Greenland fauna are to be 
found in them, and in many cases it would not be difficult 
to fix the season at which the deposits were mace, for in 
places are found scarcely anything but bird-remains, in 
other places those of fish, in others those of mussels, 
Many good dogs’ skulls and a number of marrow bones 
of seals broken for their marrow were found in the 
middens. At the same place one of the sailors of the 
Polaris nearly lost his life by attempting to perform the 
feat which most of the Esquimaux accomplish with such 
ease, of turning their kajak upside down without leaving 
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their seat, and then righting themselves from under water | Esquimaux of that part of Greenland, which is under 
with a blow of their paddle. missionary influence, drive their dogs with the call #/7/ ¢/ 

Some interesting remarks are made on the calls used and accompany the sound with a smack of the whip to the 
by various Esquimaux tribes whilst dog-driving. All the | right or left when they wish to turn, whilst the dogs are 


Fic. 2.—Littleton Island. 


stopped by a ‘short whistle. Th2 Esquimaux tribe on| inhabiting the neighbourhood of Ponds Bay, as one of 
the side of Sm‘th Sound use similarly the sound hai! | the Esquimaux on board the ship informed the author, 
ha! ha! and as ahilting signal alengthened dh! Those! use the call wod-4h-ha-hai-ha! to turn their dogs to the 


Fic. 3.—Group of Ita Esyuimaux huts with Polaris House and the wreck in the distance. 


right, and 4h-woa-wa-ha! to send them to the left ; sh!| formerly they “were more like them still, but have 
for halt. The calls used in Cumberland, a district of | changed. The natives on the shores of the Hudson’s 
Baffin’s Land, are sonewhat similar sounds to the last; | Straits use only the call au! au! au! and those of King 
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William’s Land only kgu! kgu! kgu! Amongst these 
two latter tribes the whip is almost unknown; the dogs 
are led or turned from side to side by means of a piece of 
wood which the driver throws out on the side from which 
they are toturn. The Esquimaux of Alaska appear to 
have no stereotyped driving cries, but merely to use 
various oaths promiscuously as they come to mouth. 

During one of the author’s sledge expeditions, where 
the going was very bad in consequence of the yielding of 
the snow, the dogs could hardly be got along with the 
whip, so two Esquimaux who accompanied him took 
turns to run in front of the team, trailing a fish tied to a 
string. The dogs struggled to get at the herring, always 
out of their reach, and excellent progress was made. 

Some interesting details concerning the habits of 
Esquimaux dogs are given by the author. The instant 
halt is called by the driver the dogs throw themselves to 
the ground with their snouts between their forepaws ; 
they rise again to stretch, and then lie down again at 
once. Two Newfoundland dogs which belonged to the 
Polaris pack gradually assumed similar habits ; but before 
lying down they always turned round and round in their 
resting-place, like all dogs except the Esquimaux breed, 
for the author never saw an Esquimaux dog do this. 
Mr. Darwin, as will be remembered, has explained this 
habit of turning round before lying down, invariably to 
be observed in other domestic dogs, as a survival of the 
instinct of the wild ancestor, which leads him to forma 
bed in the grass by this means. Every one has heard of 
the extraordinary voracity of the Esquimaux dogs; they 
will even sometimes snap off a piece of their master’s flesh 
if carelessly exposed. One day, on hoard the Polarzs, the 
porcelain door-handle of one of the cabins fell off with the 
usual square rod of iron attached to it. Five or six of the 
dogs made a rush at it, there was a momentary struggle, 
the dogs were hastily driven away, but the door knob was 
already swallowed. The dog that ate it was none the 
worse, nor the handle either in the end. An Esquimaux 
told the author that the following were the points to be 
noticed in selecting a good dog :—a broad breast, short 
ears, strong legs, large feet, low loins, and a moderately 
long tail. The tail must not bend toonear its root, as this 
shows the loins to be weak. 

The descriptions of the Esquimaux and their habits 
throughout the work are worth reading. The most inte- 
resting are those relating to the Ita Esquimaux, inhabiting 


the north shore of the Foulke Fjérd, with whom the author | 


and his companions spent their second winter. They con- 
sisted of nine men, three women, and eight children, who 
crowded at night the small house built by the ship- 
wrecked party, and as there was no room for them usually 
to lie down, slept sitting with their backs against the 
walls. The floor measured only twenty-two feet by six, 
yet had to accommodate thirty-four persons, and once 
thirty-eight. It was no use erecting a tent for the visitors 
under the lee of the house; they preferred the close 
quarters inside. 

The author’s principal friend was Awatok, the priest of 
the tribe. 
watch, on his hourly rounds to the meteorological instru- 
ments. “We walked generally arm-in-arm, and when 
there was no snow drifting sang the tune of the spirited 
student’s song, ‘Was kommt dort von der Héh’,’ using 
bum—bum—bum instead of the words. 
while he learnt to hum the tune fairly well.” After some 
time the natives built snow huts near the Polaris house, 
and settled for the winter. The first to do this was one 
named Stokirssuk, but called “Jimmy” by the Polaris 
people. He was born near Cape Searle, about 650 miles 
south of Port Foulke. Whilst he was a youth he and his 
father left their home and wandered north and reached 
Cape Isabella, where they fell in with an Esquimaux 
tribe, of whose existence they had been ignorant. Here 
Jimmy married a wife with tattooed face, and five 


He usually accompanied him when it was his | 


After a little | 
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summers before the arrival of the Po/arzs had moved up 
thence to Ita, in a company consisting of a woman’s boat 
and fonr kajaks. He had forgotten how many persons 
composed the expedition. They found Capt. Hayes’ life- 
boat on Littelton Island and destroyed it, and discovering 
the observatory at Port Foulke which Hayes had left filled 
with provisions and other things, lighted a fire there to cook 
birds. Unfortunately close to the fireplace was a canister 
full of powder; the observatory was blown up, and several 
persons killed and wounded. Jimmy related, his face 
beaming with laughter, how his father-in-law was killed, 
and indicated with a movement of his hand how the old 
fellow was shot up into the air. A dog which had accom- 
panied Jimmy during all his wanderings was still fresh 
and strong. 

Another noticeable native of the band was Majuk 
Kane’s former companion ; he was always hungry and a 
beggar. He named his youngest son, scarcely six weeks 
old, Dakta-ké, which meant no more or Jess than Doctor 
Kane. This he did in order to flatter the Polaris people 
and ingratiate himself. Sometimes he brought a walrus 
liver or a few tongues, and got bread or tinned meat for 
them, at others a skin to get a harpoon for it. But in 
some moment, when unwatched, he would eat the tongues 
himself and carry off the liver again; but he did it so 
innocently that it was impossible to be angry with him. 
At one time during the winter the Esquimaux were nearly 
starving, yet one of them—Awatok—would not beg for his 
family, and when a present was at last sent to him of 
bread and bacon, had already killed five of his dogs to 
keep his wife and children alive. His strength of cha- 
racter and power of self-denial were remarkable. 

The Ita people have no boats, and do not possess the 
bow and arrow, although words for these things still exist 
in their language. These facts show a very remarkable 
degradation, especially in a hunting people. Jimmy 
alone had a bow and three arrows. They had often been 
mended, and being very seldom used, were in a wretched 
condition, and Jimmy himself was a very bad shot. 

One burial took place during the stay of the author. 
The corpse was wrapped in skins placed on a sledge, 
and buried in the snow with the face turned westwards. 
After the body was covered the sledge was turned over 
on top of it, and the hunting implements of the deceased 
laid by it. The men plugged their right nostril with bay, 
and the women their left, and these plugs were worn for 
several days, and only taken out when the wearers entered 
a hut. When it is possible a heap of stones is usually 
raised over the corpse. The nineteenth chapter is devoted 
to an ethnological sketch, in which the culture and 
characteristics of the various Esquimaux tribes are 
compared, 

A good many musk-oxen were met with, andthe author 
gives a valuable account of the habits of thisanimal. None 
of those killed by the Po/arzs people had a very marked 
musk smell. The author is uncertain whetherthis peculiarity 
is to be attributed to the very high latitude in which they 
were obtained, or to their having been killed out of the 
breeding season. No difficulty was found in distinguish- 
ing the tracks of these animals from those of reindeer, 
although some former observers have not found tbis easy. 
In all the herds there are from ten to twenty cows to one 
bull, Their voice is somewhat like the snorting of the 
walrus, and never resembles in the least the cry of the 
goat or the shecp. When danger approaches they never 
give signal with their voice, but only by stamping or 
striking their neighbour with their horns. They have 
dire combats with bears sometimes, and often come off 
victors. 

A report, as will be remembered, was spread by news- 
papers at the time of the return of the expedition, that the 
Polaris had discovered walnut driftwood im the high north, 
and gave the author as an authority for the statement. 
Nothing however but coniferous wood was in reality 
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found. Cne of the most important matters contained in 
the book is the author’s account of a Bathybius-like 
albuminous substance which he discovered in the mud 
composing the sea-bottom, at a depth of ninety or ninety- 
five fathoms north of Smith Sound. The specimens of 
mud were brought up in a water-bottle apparatus, about a 
large spoonful being obtained each time of sounding. 
This mud was very sticky, and showed itself under the 
microscope to consist of a yellowish gray mass with 
numerous opaque lime particles embedded in it. If 
some of the mud was left to rest in a hollowed out 
glass slip for some time the albuminous masses ex- 
hibited unmistakable amceboid movements, and took 
into their substance particles of larmine. The substance 
is named Protobathybius. 

We cannot follow the author further. His book is well 
worth reading, and only escaped notice here sooner 
through accident. It is well illustrated throughout. He 
takes exception on the ground of priority to the name 
Palzocrystic Sea, which Sir George Nares conferred 
upon the expanse which the Americans had previously 
named Lincoln Sea. He states that, owing to the 
neglect of his work by an assistant, numerous serious 
errors occur in the official volume of scientific results of 
the Polaris expedition already published, especially in 
the meteorological department. These are corrected in 
the appendix tothe present volume, which contains also 
much other scientific matter. He finds fault throughout 
his book with the conduct of the ice-master of the Po/aris, 
S. O. Buddington, and considers that the ship might have 
reached higher latitudes if, on two occasions which he 
believes were favourable, a push had been made north- 
ward. Heaccuses Buddington of not even going up into the 
crow’s-nest as often as he should have done to examine 
the state of the ice. Some official correspondence which 
passed on board the ship on these questions of the man- 
agement of the expedition is given in the book. The 
manner in which the meteorological observations were 
kept up after the shipwreck, and the devotion with which 
Dr. Bessels attempted, though in vain, to sledge far north 
after the wreck from Po/arrs house are highly creditable. 

The book is dedicated to the Arctic explorer, Capt. A. 
H. Markham, R.N., who with great kindness, and at very 
considerable inconvenience, shared his cabin on board 
the whaler Avctic with Dr. Bessels on the voyage to 
Dundee, the Ravenscraig having fallen in with the Arctic 
on the whaling-grounds, H. N. MOSELEY 
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22 comet which, so far as we are yet informed, was 

first astronomically observed in the southern hemi- 
sphere on May 20, is now well under observation in these 
latitudes, and as its position will become more and more 
favourable, it will be a mere question as to how long our 
telescopes will show it, what data may be obtained for an 
accurate determination of its orbit. The elements appear 
to have some resemblance to those of the great comet of 
1807, to which reference was made in Dr. Gould’s early 
telegram from the observatory at Cordoba, but the iden- 
tity of the comets appears highly improbable after 
Bessel’s classical memoir containing a rigorous investiga- 
tion of the orbit of the comet of 1807, which he followed 
until the perturbations of the known planets had ceased 
to be sensible. We may briefly recall the circumstances 
attending the appearance of that body and one or two 
main results of Bessel’s investigation. According to 
Piazzi it was first detected by an Augustine monk at 
Castro Giovanni in Sicily on September 9, but the first 
regular observation was made on the 22nd of the same 
month by Thulis at Marseilles From this time the 
comet’s positions were determined at every opportunity 
by Bessel, Olbers, Oriani, and others until the end of 
February, 1808, and on the 18th of the following month 


Wisniewsky, favoured bya very acute vision and the clear 
skies of St. Petersburg, observed the comet again, and 
succeeded in fixing its position until the 27th. In con- 
sequence of a notification from Olbers, that with powerful 
telescopes there might be a possibility of observing the 
comet again as the earth overtook it to some extent in 
October and November of the same year, Bessel, then 
working with Schroeter at Lilienthal, closely examined its 
track with reflectors of 15 and 20 feet focal length, and 
on November 9 did succeed in finding an extremely faint 
nebulosity near the computed place of the comet, which 
he could not find subsequently, but as the position differed 
12’from that assigned by an orbit which he considered 
very exact, he came to the conclusion that the object he 
observed was not the comet of 1807, but another one 
which happened to be in the vicinity, and which was not 
seen elsewhere. The discussion of the six months’ obser- 
vations of the comet appears in the masterly treatise to 
which we have referred, viz., “Untersuchungen iiber die 
scheinbare und wahbre Bahn des im Jahre 1807 erschienen 
grossen Kometen,’’ published at Kénigsberg in 1810. 
The method of determining the perturbations of a comet 
due to planetary attraction, which is detailed in this 
memoir, was long practised by the German astronomers 
in similar cases. 

Bessel inferred from his researches that at the perihe~ 
lion passage of the comet on September 22 it was moving 
in an ellipse, with a period of revolution of 1714 years, 
which was reduced to 1685 years at the date of Wisniew- 
sky’s last observation, and continuing his computation of 
the perturbations to March, 1815, when the effect of 
planetary attraction had become very small, he found the 
period further reduced to 1543 years. 

The general aspect of the comet now visible as viewed 
in an excellent Comzefen-sucher, reminds us of the appear- 
ance of the comet of June, 1845, discovered by Colla, 
which was observed under very similar circumstances, 
and it may be mentioned that Encke stated at the time 
that the comet of 1845 reminded him strongly of the 
great comet of 1819, which passed across the sun’s disk 
on June 26. 

The present comet appears to have been at its least 
distance from the earth about June 21, and should soon 
present a material diminution of brightness. In perigee 
its distance would be about 0°3. 

[Since the above was in type we have received observa- 
tions from Dr. Elkin, of the Royal Observatory, Cape of 
Good Hope: Aftcr a week of overcast sky the comet was 
found there on May 31. Mr. L. A. Eddie, F.R.A.S., of 
Graham’s Town, saw it on May 27, and others claim to 
have seen it two days earlier. On June 4 the tail was 6° 
long, coma 20 minutes, and nucleus 20 seconds in 
diameter ; the comet was as bright as a Columbe.] 

The following opinions of American astronomers have 
appeared in the Daily .Vews. That paper, with wonder- 
ful journalistic enterprise, has not hesitated to telegraph 
nearly acolumn of matter from America on this subject :— 

“ Prof. Stone, of the Cincinnati Observatory, thinks it 
is not the comet of 1812, because of its not moving in a 
southerly direction, but that it may possibly be that of 
1807. Professors Eastman and Skinner, at the Naval 
Observatory, succeeded in getting some fair observations 
of the comet on Friday night, although the night was not 
altogether favourable. Prof. Skinner describes the comet 
as having an extremely bright nucleus, which presented a 
very ruddy appearance. ‘The observers did not know 
whether this appearance was normal, or was due to the 
prevailing atmospheric conditions. Prof. Skinner esti- 
mates the tail, which is fan-shaped, at about eight degrees 
in length. It was also ascertained that in twenty-two 
minutes the comet travelled three seconds in arc, and in 
an hour nine seconds, giving it a daily rate of travel 
northward of about three degrees thirty-six, seconds. 
Computing its motion from its position when discovered, 


598 


WA TORE 


[ Fae 30, 1881 


Prof. Skinner found that in two days and a quarter the 
comet moved about ten degrees. On Saturday morning 
it became distinctly visible at 1°45, and could be seen 
until the sun rendered invisible all the stars except Venus. 
The astronomers at the observatory maintain their opi- 
nion that this comet is identical with the one recently 
observed by Dr. Gould in Buenos Ayres. Prof. Skinner 
describes it as a much finer comet than Coggia’s, which 
appeared in 1874, and brighter than any since that which 
appeared in 1843. 

“ Prof. Newcomb said that as all the observations made 
on the comet of 1807 showed it to have a period of nearly | 
1700 years, it seems out of the question that under any | 
circumstances the same comet could have returned in so 
short a time as seventy-four years, unless it has passed 
in the vicinity of some larger planets, which it could not 
have done. From Dr. Gould’s telegram it may be 
inferred that the comet was very near the orbit of that 
of 1807 when he observed it. Prof. Newcomb is inclined 
to think that it isa case of two comets moving in nearly 
the same orbit, rather than the return of the same comet. 
One reason for this is that if it had been a periodical 
comet returning every seventy-four years, it could not | 
have failed to have been observed on former occasions, | 
because it would have returned in 1734 and in 1760. 
In neither of these years was any such comet ob- 
served, The position of its orbit is such that it could 
hardly have failed to be scen had it returned. Prof. 
Henry Draper has photographed the comet. To 
obtain such a pbotograph as he would like, he said, 
the plate ought to be exposed for at Jeast an hour, 
but he had succeeded in getting an exposure of only 
seventeen minutes. The result, however, was satis- 
factory, in so far that it demonstrated the possi- 
bilities of photographing a comet. It showed the 
nucleus and the coma and part of the tail. He will 
try again to obtain a longer exposure. He wishes to 
take a larger photograph if possible, to examine more 
carefully the structure of the tail; but the larger the 
photograph, the more difficult it is to obtain, owing 
to the diffusion of the light. If he succeeds in ob- 
taining two good photographs he will next turn his 
attention to its spectrum, which is much more diffi- 
cult to photograph than the orb itself. 

“Prof, Bois, of Dudley Observatory, at Allebuy, 
secured a number of valuable observations. He 
says that at two o'clock on Saturday morning its 
appearance both to the naked eye and ina telescope 
was magnificent. The head of the comet was very 
bright, and the tail thirty or forty minutes broad, 
extending nearly 20° toward the North Star. The tail 
was very diffused and nebulous, spread out in fan- 
like form. Looking in the great telescope of thirteen 
inches aperture, a multitude of details became re- 
vealed which are not visible to the naked eye. The 
head was there seen to consist of a condensed nucleus, 
apparently about as large as Jupiter seen in a tele- 
scope, but of far greater intensity of light. A spray 
of brilliant rays spread out from the nucleus on the 
side nearest the sun, then, turning backward, mingled 
with the elements which form the tail. This re- 
sembled the jet of a fountain very closely in its 
general features. The tail itself extended in a 
direction diametrically opposite the sun. The whole field 
of the telescope was filled with glowing nebulosity. I am 
inclined to think that this comet has not been seen before 
this year, in modern times at least. It is probably the 
Same comet as seen in South America. It is now certain 
that this is not the long-expected comet of 1882. It is 
almost equally certain that it is not the comet of 1807. 
The period of the comet of 1807 is about 1,700 years. 
Prof. Swift of Rochester says the comet grows smaller 
and brighter in nucleus, showing that it is approaching 
the sun. The head is active, and the tail does not ob- 


scure tlhe stars. He thinks it will be visible several 
weeks. He cannot yet determine if the comet was ever 
before seen. Great activity is apparent in its head.” 

M. Janssen has presented to the Academy of Sciences, 
atits sitting of June 27, the c/iché of a photogram of the 
comet, which was taken with the large telescope he 
described a few weeks ago, constructed for the purpose 
of astral photography. He obtained also a series of 
photograms of the nucleus, for which he varied the time 
of exposure. The results prove that the brightness is 
not more than that of a star of the fifth magnitude. On 
the photograph, which will he printed in NATURE, and 
which our correspondent has examined, the stars are 
visible through the tail. M. Faye delivered a speech 
praising the success realised by his colleague, and re- 
marking that it was the first time that a comet had been 
photographed. The opinion that the tails of comets are 
merely an illusion, as professed by Seneca in his “ Quaes- 
tiones Naturales,’’? seems to gain ground, owing to the 
extraordinary transparency of these appendages. 


WE have received the following communications :— 


THE following positions which I obtained of the path of 
the comet may interest your readers :—I saw it first on 


Fic. 1. 


Wednesday, June 22, at 10.55, during a break in the clouds 
for about a minute. It was then brighter than it was last 
night, the 27th, when I saw it well, the sky being clear. 
The colour is of an orange tinge, and the tail extends to 
about 10°, but can only be seen so far by sweeping across 
it. It has changed wonderfully since I first observed it, 
as will be seen by the drawings which I send you. The 
No, 1 Drawing shows a most singular appendage round 
the nucleus, in shape like a milkmaid’s yoke, the nucleus 
occupying the hollow, which was black. From the nucleus 
two horns projected; they were as bright as the nucleus. 
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The first envelope on the preceding side took a sudden Last night, the 27th, I was surprised to find a great 
bend from the circular form to a straight line, while the | change had taken place—the yoke-shaped central! lumi- 
outer envelope retained its parabolic form. nosity appeared as if it had’ turned round in the nucleus 
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and occupied the usual position, while the nucleus itself | 2, 3). The outer envelope on the following side was inter- 
i rupted in its continuity, or seemed wanting. 


* 


had thrown out a bright tail, which gave it the appearance | 


of a small comet lying across the bright envelope (Figs. The positions I got are as follows :— 
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th. m, hom. s. Go 
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so that last night it crossed the path of Brorsen’s comet 
of April 30, 1879. R. S. NEWALL 
Ferndene, June 28 


Photographic Spectrum of Contet 

On Friday night (June 24) I obtained, with one hour’s 
exposure, a photograph on a gelatine plate of the more 
refrangible part of the spectrum of the comet which is 
now visible, This photograph shows a pair of bright 
lines a little way beyond H in the ultra-violet region, 
which appear to belong to the spectrum of carbon (in 
some form) which I observed in the visible region of the 
spectra of telescopic comets in 1866 and 1868. There is 
also in the photograph a continuous spectrum m which 
the Fraunhofer lines can be seen. These show that this 
part of the comet’s light was reflected solar light. 

This photographic evidence supports the results I 
obtained in 1868, showing that comets shine partly by 
reflected solar light, and partly by their own light, the 
spectrum of which indicates the presence in the comet of 
carbon, possibly in combination with hydrogen. 

Upper Tulse Hill, June 27 WILLIAM HUGGINS 


COMET 1881 2 was well observed at the Royal Observa- 
tory, Greenwich, on June 24 and 25. Its position was 
determined on both evenings with the altazunuth and 
transit-circle. The following are the places deduced 
from the meridian observations (uncorrected for parallax 
and aberration) :— 


G.M.T. R.A. N.P.D. 
h. m s. hom. s. - 6 
1881 June 24 ... 11 25 40 ... § 38 38°94 ... 40 36 39 


DE ong THE OG OE coo GO BNE on AO FO) Be 

The observation on June 25 indicates the following 
corrections to the ephemeris computed by Mr. Lohse 
from the elements communicated by the Emperor of 
Brazil (Dunecht Circular, No. 21) :—Correction in R.A. 
+ 9om., in Dec. + 6° 23. On June 24 the head was 
estimated to be brighter than Vega or Arcturus, not- 
withstanding its low altitude, and on June 25 it 
appeared decidedly brighter than Arcturus, the star 
being at about 10° greater altitude than the comet. 
The tail, which was slightly curved (convex towards 
the preceding side), was traced to a distance of about 
8° on June 24, and 10° or more on June 25, its gencral 
direction pointing to the star 2 Ursa Minoris, about 
3° east of Polaris. With the Sheepshanks equatorial 
(6? inches aperture) the head showed the want of 
symmetry that has been remarked in some other 
comets. On June 24 the preceding side was much the 
brighter, there being a strong brush or arc of light on that 
side, with a bright fan close to the nucleus and a much 
smaller arc on the following side, the two arcs appearing 
to spring from the nucleus on opposite sides, and higher 
up to interlace. Avery remarkable feature was a straight 
wisp of light extending from the nucleus nearly along the 
axis of the tail. On June 25 this had become much less 
striking, and the appearance of the head had entirely 
changed. The following side was then much the brighter, 
and the general appearance was that of a parabolic enve- 
lope, with a much brighter unsymmetrical parabola placed 
within it, the latter having its focus on the following side 
of the nucleus, and its axis turned round in the direction 
ap sf from that of the tail. 

The greater part of the head gave a bright continuous 
spectrum, obliterating the u-ual cometary bands, but one 
portion showed three bands, in the green, blue, and violct 
respectively. Measures of the principal band in the green 
showed that it coincides with the band in the first 
spectrum of carbon (blue base of flame) at 5165, and not 
with that of the second spectrum (vacuum-tube) at 5198. 


The bands in the blue and violet appeared to correspond, 
as nearly as could be estimated, with bands in the first 
spectrum of carbon. These observations were made 
with the half-prism spectroscope mounted on the 123-inch 
equatorial, a dispersive power of about 183° from A to H 
being used, with a magnifying power of 14 on the view- 
telescope, as in the measures of star-motions in the line 
of sight. No decided polarisation ,was detected either 
in the head or the tail. Cloudy weather has prevented 
any observation of the comet since June 25. 
W. H. M. CHRISTIE 
Royal Observatory, Greenwich, June 28 


IN a letter to the 77es of the 25th inst., Mr. Ranyard 
says of Comet 4 1881, at present visible in the northern 
heavens :—‘‘ In general brightness it decidedly outshone 
the star Capella. . . . With a direct-vision spectroscope 
of five prisms, and a 33-inch telescope, its nucleus and 
head gave a continuous spectrum, on which | could not 
detect any bright bands.”’ Last night, June 27, shortly 
before midnight, the brilliancy of the nucleus had con- 
siderably decreased, and yet with a five-prism direct-vision 
spectroscope I could see most clearly, along with the 
continuous spectrum, three green bands, not only in the 
nucleus, but also in the surrounding coma. Two of the 
bright lines were still strong in the neighbourhood of 
the nucleus, even where the continuous spectrum was 
very faint. I used an ordinary Browning spectroscope 
on an 8-inch achromatic. A small McClean’s spectro- 
scope gave only the continuous spectrum, as seen by Mr. 
Ranyard. This was, I think, due merely to the brightness 
of the continuous spectrum ; for in the Browning instru- 
ment the bright lines over the continuous spectrum were 
not very conspicuous with a wide slit, but on narrowing 
the slit the green bands became much brighter than the 
rest of the spectrum. 

On June 25 the night was rather cloudy, but good ob- 
servations for position were obtained by observing the 
transit of the comet and of 6 Aurige over the wires of an 
eyepiece of the equatorial. The mean of four wires gave 
R.A. 5h. 42m. 51°34s., at G.M.T. 12h. 11m., the North 
Declination being 53° 30° 57'°6. 

On June 27, towards midnight, the donble envelope 
surrounding the nucleus was clearly defined in the tele- 
scope, as was also the bright bundle of rays, which spread 
out in the direction of the sun and extended to a point in 
the coma about half way between the bounding lines of 
the inner and the outer envelopes. The direction of 
these bright rays, which were very vivid, was not quite 
opposite the direction of the tail, and the latter was very 
slightly curved. 

A transit of the comet, sé Polo, was observed last 
night, June 27, at G.M.T. 11h. 38m., and this, combined 
with the corrected reading of the meridian circle, gives 
the following position :—R.A. sh. 52m. 46°31s., North 
Declination 60° 13’ 406. The Jength of the tail, clearly 
discernible to the naked eye, was last night about 9°. 

S. J. PERRY 

Stonyhurst Observatory, Whalley, June 28 

THE following places have been obtained with the 


transit-circle when the comet passed sd Polo -— 
Greenwich Mean Observed Observed North Polar 


Date. Time of Right distance (uncorrected 
observation. Ascension. for parallax). 
mh 6 Taecrniees ie Hi 
(a) June 23. W131 54°2 ... 5 35 55:2 =. 4a sauzom 
(6) 5, 24 ... 11 30 42°6 ... § 38 39°9 ... 40 35 33°7 
(Qe eon hr 30 58°93. 5 42 S257 some omer 
(28) 49 2 ao TB eS G3 Gol 29 46 58 


Remarks.—(a) The nucleus distinct but nebulous. Tail 
bright, and estimated 15° in length. Observation good. 

(4) Observation difficult, owing to cloud. 

(c) Nucleus better defined than on June 23, but not so 
bright. Length of tail estimated at 15°. Observation good. 

(@) Observation fair, very cloudy. Tail 12°-15°in length 

Radcliffe Observatory, Oxford E. J. STONE 
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THE comet was examined spectroscopically here last 
night at 11°30, The nucleus gave a bright continuous 
spectrum, while the coma and brighter portions of the tail 
gave the three least refrangible hydrocarbon bands super- 
posed ona faint continuous spectrum. On moving the 
slit of the spectroscope towards the fainter part of the 
tail the bands died ont, leaving a faint continnous 
spectrum, which again gradually faded away as the end 
of the tail was approached. I have not measured the 
position of the bands, but they are sensibly the same as 
those from an alcohol flame. GEORGE M. SEABROOKE 

Temple Observatory, Rugby, June 28 


NOTES 


THE Lords of the Committee of Council on Education, in 
reply to an application for aid to science teachers attending the 
classes of the Mason Science College two days a week, agree to 
pay three-fourths of the fees for the chemical and phy:-ical 
laboratories and for biology and histology, for a limited number 
of teachers, on condition that satisfactory terminal reports of 
their progress (ascertained by examination) and of their conduct be 
received at the end of the Michaelmas, Lent, and Easter terms. 
Applications for the privilege must be made to the Secretary, 
Science and Art Department, not later than August 31, 
selection will rest with that Department. One-fourth of the fee 
for the whole session must be paid by the student on entrance; 
and the remaining three-fourths will be paid by the Department 
in equal instalments at the commencement of each term, if the 
reports are satisfactory. 


THE fine library of the late M. Chasles is to be sold by public 
auction between June 28 and July 18. It contains no fewer than 
3936 works, or about 15,000 volumes, and is one of the most 
complete libraries of mathematical works in existence. The 
precious manuscripts and various works of history and philology 
will doubtless be eagerly sought by amateurs. There is, among 
other works, a Geography of Ptolemy of Alexandria, printed at 
Rome in 1499, containing geographical maps which are the first 
engraved with copper plate (1478). The collection includes 
eighteen different editions of Archimedes, and the works on 
Euclid number sixty-six. The astronomical works of the 
sixteenth, seventeenth, and eighteenth centuries are fully repre- 
sented, as also those on astrology, alchemy, &c. 


THE programme of an excursion by the Geologists’ Association 
to the Lake District, from Monday, July 18, to Saturday, July 
23, has been issued. Keswick will be the centre of operations 
till Friday, when the Grasmere and Ambleside district will be 
visited. Saturday will be given to Windermere, 


WE have also before us an attractive programme of a marine 
excursion to Oban and the West Highlands of Scotland by the 
Birmingham Natural History and Microscopical Society. The 
party leave Birmingham on the evening of July 1, and go direct 
by Greenock and the Kyles of Bute to Oban, which is made the 
centre for various excursions by sea or land, till July 12. Facili- 
ties for dredging will be afforded. The party will include some 
able naturalists. 


In a recent issue we gave some account of the Ben Nevis 
Observatory (so-called), The system has been in operation since 
June 1, and the daily observations by Mr. Wragge are publiched 
in the Zimes, This gentleman begins bis magnanimous toil up 
the hill every morning at 5 o’clock. After spending about an 
honr on the top (9 to ro) in taking observations with the scanty 
stock of instruments fixed on stands protected by a stone screen, 
he gets home again by about 2 in the afternoon, In the early 
part of June tbe path up the mountain was often deep in snow 
and enveloped in mist, but Mr. Wragge has marked ont the 
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track with a succession of cairns. Anything more disgraceful to 
British science than this state of things, as representing our present 
achievement in the way of regular mountain-observations, it is 
difficult to conceive! A comparison with what has been accom- 
plished in other countries, notably America, where well-equipped 
observatories are now to be found at vastly greater heights than 
the top of Ben Nevis, is sufficiently humiliating for us. 


THE May number of Wafuren gives the first of a series of 
papers, hy Prof. Axel Blytt, onzthe ‘‘ Theory of the Immigra- 
tion of the Norwegian Flora at Different Earlier Geological 
Periods.” In this paper the anthor, who is well known as the 
highest authority among Scandinavian botanists, describes the 
character of the flora, which, considered generally, is represented 
by only a small number of genera, At an elevation of 4000-4500 
feet above the level of the sea the interior and southern districts 
exhibit dwarf forms of the willow and birch, with juniper ; 
between 3000-3500 feet the first birch woods appear in the same 
districts, while firs and pines begin a few hundred fect lower, 
Here and there the high and barren fjalds of the interior near 
the glaciers are broken by the occurrence of blooming oases of 
plants ef Arctic continental forms, which, after having lain 
buried for months under the snow, awaken to new life with the 
return of the summer sun. To the interior also belongs a borea} 
flora of small deciduons trees, including the oak, asb, alder, lime, 
&ce., which penetrate as far as 2000 fect, and in the Inner Sogu 
district occur the only woods of elm and wild cherry to be found 
in Norway. The snbboreal helt, including several Spireas, 
Fragaria collina, Artemidia campestris, Thymus chamadrys, 
&c., is limited to the Lower Silurian formations in the eastern 
districts. ‘The western coast-lands between Stavanger and 
Christiansund are the babitats of an Atlantic flora, including 
Erica tetralix, and several of the rarest Norwegian plants, but 
here Calluna, Sphagna, and Carices, with turf beds, constitute 
the principal forms, The most sonthern littoral belt near 
Christiansund presents a sub-Atlantic flora, while a number of 
sub-Arctic forms appear scattered over the whole of Norway. 
Prof. Blytt considers that the sporadic occurrence of the various 
continental and insular forms of the flora of Norway points to 
the conclusion that the climate has undergone various sccular 
changes since the Glacial period, the continental forms having 
immigrated duri ig the continuance of drought, when the penin- 
sula was connected with neighbouring continents, while the 
appearance of the insnlar forms was contemporaneons with 
rainy periuds. 

THE decree appointing sixty-five French members of the 
Congrés d’Electricité has been signed by the President of the 
Republic, and will soon be published. Foreign Governments will 
appoint all their own members, Reporters and the public will 
not be admitted to the Congress; an official report will be 
published by the general Committee. Some French papers have 
already condemned snch practice in strong terms. No jury- 
men will be appointed by the exhibitors, and the latter will have 
no direct influence on the verdicts. It is proposed to consult 
the Congress on certain measures of general interest, e.g. the 
adoption of electrical units. The electric railway station will 
be placed inside the building. Tor want of time, no viaduct 
will be constructed, and the rails will be laid on the com- 
mon roads, The space allotted to English exhibitors on the 
ground-floor has been largely occupied. In addition to this 
space each of the British light exhibitors will have on the upper 
floor a special saloon to illuminate with his own system, The 
right of publishing and selling the French Catalogue has been 
purchased by the printers and publishers of Za Mature, rue de 
Fleurus. The sale of scientific papers will he authorised, bnt 
will take place exclusively throngh their agency. 

In an old book—‘* Thome Bartolini Acta Media et Philo- 
sophica Hafniensa Anno 1674, 1675, et 1676,” Herr Budde has 
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come upon a passage which bears on the history of the diving- 
bell. Bartolini there writes : ‘‘Singulare instrnamentum invenit 
deseripsitque Franzisens Kesler Wetzlarien-is in secretis snis 
Oppenheimii editis 1616, capite VI., quod Wasserharnisch vocat, 
quo tuto ambulemus in fundo maris, legamns ibidem, scribamus, 
edamus, potemns, cantemus, sine periculo vitze longiori tempore, 
omnia pergamns, thesanros eruamus et abscondamus,” and so on. 
Of the two figures one represents the interior—a rough frame- 
work of wood, having straps with which the diver secures him- 
self in the bell; the other (see [Vied. Ann., No. 5) shows the 
exterior, an inverted vessel of tumbler shape having five or six 
small circular windows at the top, while the man’s legs project 

little helow. According to Poggendorff (it is stated) the oldest 
book in which the diving-hell is mentioned is of 1664, and it 
refers to a work of Taisnier (as the source of information), the 
date of which Poggendorff does not give. 


WE learn from Z’£lectricité that there is heing made near the 
Palais de 1’ Industrie a basin, 16 metres in diameter, which will 
he put at M. Trouve’s disposal for exhibition of his boat driven 
hy electricity. In the centre will be an electric light ona pedestal. 
At various points within the Palais de I’Industrie will be placed 
(under the direction of MM. Ranvier, Berger, and Fontaine) 
models of statues as snpports for the electric light in its varions 
forms. 


The Municipal Council of Philadelphia has granted to a Com- 
pany the right to place 3000 kilometres of wire on posts for 
telephonic purposes. No tax is imposed, hut a limit is set to 
the subscription. The fire-telephones in Berlin have proved so 
useful, that the municipal authorities are increasing the number. 
In Paris the development of telephonic lines amounted to 9121 
kilometres, the extent of wire being double this. 


Aw electromagnet of enormous dimensions has lately been 
made by Herren von Feilitzsch and Holtz for the University of 
Greifswald. The case is formed of twenty-eight iron plates bent 
into horseshoe shape, and connected by iron rings so as to form 
a cylinder 195mm, in diameter. The height is 125 ctm.; the 
total weight 628 kilogr, The magnetising helix consists of insn- 
lated copper plates and wires having a total weight of 275 kilogr. 
(For further details see Les A/ondes of June 23.) With fifty 
small Grove elements the magnet will fuse in two minutes 40 
grammes of Wood’s metal in the Foucault experiment. The 
plane of polarisation is rotated in flint glass after a single passage, 
&c. The core of the largest magnet hitherto known, that of 
Pliicker, weighed 84 kilogr, and the wire 35 kibgr. 


Mr, W. MAttiev Witttams, F.R.A.S., F.C.S., author of 
“‘'The Fnel of the Sun,” “ Through Norway with a Knapsack,” 
&c., has been appointed to the management of the Royal Poly. 
technic Institution, Limited, and will commence his duties at 
once. 


Mr. H. C. Russet, Government astronomer, has just sent 
home his report on the results of rain and river observations 
made in New South Wales during 1880. In regard to the latter 
part of the suhject Mr, Russell remarks that it seems impossible 
to doubt that an unlimited supply of water passes away under- 
ground, more indeed than would suffice to make the western 
districts of the colony a well-watered country, and all that is 
wauted to make the supply available is a judicious use of the 
boring-rod, The report is illustrated by an interesting rainfall 
map of New South Wales, and another on which are given 
curves showing the height of the western rivers during the year. 

Four shocks of earthquake occurred at Agram on the night 
of June 22-23; rather severe shocks were felt on June 22 at 
Bohyhad (10,20 p.m.) and Szegszard (11 p.m.) in Hungary. 


A SKELETON of an Cysus speleus was found this week in a 
cave near Spanheim (Germany). 


THE arrangements for the International Medical and Sanitary 
Exhibition are now complete ; the offices are removed from the 
Parkes Museum to the Exhibition Buildings at South Kensing- 
ton, The Right Hon. Earl Spencer, Lord President of the 
Council, has accepted the office of president, and will he present 
at the opening ceremony on Saturday July 16. The Exhibition is 
to be complete on Wednesday, July 13, and the judges will 
make their examinations for the awards on the two days previous 
to the opening. 


IN consequence of the increasingly nnmerons cases of myopia 
developed in French schools throngh had arrangement of seats 
and distribution of light, the Minister of Public Instruction has 
nominated a commission named De l’Hygiéne de la Vue dans les 
Ecoles, whose object will be to study the influence of the mate- 
rial conditions of school arrangement on the progress of myopia, 
and to discover the means of counteracting the evil. 


A CAREFUL study of the chief methods in use for the chemi- 
ca] examination of potable water, so far as organic matter is con- 
cerned, has been undertaken hy order of the U.S, National Board 
of Health. Medical men throughout the country, and others in- 
terested in sanitary matters, have been requested to report to 
Dr. Mallet of Virginia University any well-marked case of 
disease from impurities in drinking-water, and to forward 
samples of such water. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Red-handed Tamarins (A//das rzfimanus) 
from Demerara, presented by Mr. John Pe-que; a Stanley 
Crane (Zétrapteryx paradisea) from South Africa, a Common 
Chameleon (Chameleon zilgaris) from North Africa, presented 
by Mr. J. Sexton; two Laughing Kingfishers (Dacelo gigantea) 
from Australia, presented by Sir Hubert Sandford; a Lead- 
heater’s Cockatoo (Cacatua leadbeater’) from Australia, presented 
by Mr, Martin Smith; a Marsh Harrier (Circus eruginosus) 
from Malta, presented by Mr. J. Wolfe Murray; a Lesser 
Kestrel (7ivnzncules cenchris), South European, presented by 
Mr. William Brodrick ; an Undnlated Grass Parrakeet (Afelo- 
psittacus undulatus) from Australia, presented by the Counte-s 
of Ellesmere ; two Gerbillus (Geréil/as, sp.inc.) from Algeria, 
presented by M. Alphonse Milne-Edwards; a Long-headed 
Snake (Xexedon rhabdocephalus), a d’Orhigny’s Snake ( //etes odon 
@’ Orbignyi) from South America, presented by Dr. A. Stradling, 
C.M.Z.S8,; a Red-throated Amazon (Chrysotis eollaria) from 
Sonth America, deposited ; three Moustache Monkeys (Cercc- 
pithecus cephus), a Diana Monkey (Cereopitheus diana), a 
Talapoin Monkey (Cercopithecus talapoin), two Green Monkeys 
(Cercopithecus callitrichus), a White-collared Mangahbey (Cerco- 
cebus collaris), a Grey-cheeked Monkey (Cercocebus albigena), 
two Water Chevrotains (//yemoschus aquaticus), a Crested 
Guinea Fow] (Numida cristata) from West Africa, a Tamandua 
Anteater (Zamandua tetradactyla),a Peba Armadillo ( 7atusia 
peba), a Red-billed Toucan (Ranphastos erythorhynchus) from 
Brazil ; a Hawk’s-billed Turtle (Chefone zmébrica/a) from the East 
Indies, a Puff Adder (I’iper ardefans) from Africa, purchased ; 
a Horned Tragopan (Ceriorzrs satyra), an Impeyan Pheasant 
(Lophophorus impeyanus), bred in the Gardens. 


BIOLOGICAL NOTES 


RHYTHMIC CONTRACTION OF VOLUNTARY MuscLes.—It 
has been recently observed hy Herr W, Biedermann (Vienna Acad. 
Sttsungsberichte) that if the.sartorius muscle of a curare-poisoned 
frog, prepared at a low temperature, be put ina solution of § gr. 
NaCl, 2 gr. Na,lIPO,, and o'4 to 0°5 gr. NaCOz in 1 litre 
water, it shows, after a longer or shorter time of rest, 7Aythoic 
contractions, which continue regular a certain time for each part 
of the immersed muscle, Then occur periods of rhythmic coi:- 
tractions, separated by longer or shorter pauses, and often varying 
in character. These phenomena last a long time; with a Cony 
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external temperature for days. The author saw preparations 
still pulsating strongly and regularly on the fourth day. (The 
liquid, in that case, must be often renewed.) These rhythmic 
contractions of a voluntary striped muscle, indicating chemical 
stimulus, awaken special interest, through their similarity to the 
lonz-known contractions of the apex of the heart, separated and 
without ganglia, in blood-serum. The heart-muscles, it is 
known, are also striped. 


Tue GORILLA AND THE CHIMPANZEE.—Mr. H. von Kop- 
penfels, who is now engaged in explorations in the Gaboon district 
of Western Africa, in a letter published in the last number of 
the American Naturalist, states that he has good evidence of 
the existence of crosses between the male gorilla and the female 
chimpanzee. ‘‘ Thi-,” he says, ‘‘settles all the questions about 
the gorilla, chimpanzee, Kooloo-Kamba, N’schig>, M’bouvé, 
the Sokos, Baboots, &c.” Herr v. Koppenfels observes that 
the “French savants seem to have a special predilection for 
creating new species from variations in the form of the skull, 
such as often occur in this group of animals. There is but one 
district which forms the range of the gorilla, and this is situated 
in the western part of Equatorial Africa, and here it exhibits no 
varieties, while the chimpanzee is found all over Tropical Africa, 
and naturally exhibits considerable variation. The chimpanzee 
of Northern Guinea differs essentially from that of the southern 
portion of the same country, and, according to Livingstone, the 
‘Soko’ differs from both, but is still a chimpanzee. lu Chailln’s 
Kooloo-Kamba, N’schigo, and M’bouvé are of <istinct species, 
and this traveller, who is certainly a man of merit, but is too 
credulous, has been imposed upon by the mendacity of the 
natives, which beggars description. The names N’schigo, 
M’houvé, Koola, Bahoo, Soko, Quia, and Kooloo-Kamba are 
only different designations of the chimpanzee by different tribes. 
The mongrel progeny of the male gorilla and female chimpanzee 
di-covered by me is found but in individual cases, and as such 
deserves no special name.” 


SALIVARY GLOBULES.—Prof. Stricker of Vienna, by examina” 
tion of salivary globules under hish-power lenses (obj. No. 
X. of Krafft and Seivert), has obtained the following results :— 
Fe cannot accept the supposition of aso-called Brownian (mole- 
cular) movement in salivary corpuscles. He has found the 
globules to consist of a complete, distinctly visible network. 
The granules, which have been seen under low powers of the 
microsenpe, appear on close inspection and carefully focussing 
to be thickened points of intersection of the threads forming 
thereticulum. There is a permanent fluctuation of the threads 
during the life of the corpuscle. By the action of concentrated 
salt-solutions the fluctuation ceases gradually and the reticular 
arrangement disappears. 


FisH MoRTALITY 1N THE GULF OF MExiIco.—From time to 
time since 1844 a widespread destruction of all sorts of marine 
creatures has occurred along certain well-marked-ont tracts in 
the Gulf of Mexico. In 1854 the fishes suffered all along the 
southern shore; in 1878 there was again an excessive mortality ; 
in 1879 the plague agaiu appeared ; while in 1880, we learn from 
the recently-published report of Inspector Ingersall to Prof. S. 
F, Baird, it has been very intense. The poisoned waters occur 
in streaks or patches, sometimes near to one anvther, at other 
times many yards apart. These seem to drift with the flow of 
the tide, and ultimately become diluted. The most probable 
solution of this strange phenomenon is to suppose that eruptions 
of noxious volcanic gases arise throngh the bottom of the sea; 
certain it is that the marine life on the sea-bottom suffers first. 
Sponges, sea-anemones, mollusks, and the ground fish die in mass, 
ani apparently at once. Upwards the deadly pestilence mounts, 
and the small fish swimming at or near the surface are killed by 
thousands, and float lifeless on the water. The large surface 
fish would seem to escape, and rarely is a mullet to be found 
destroyed. Fishing in such districts has to be abandoned, even 
although in the pure streaks the fish abounded, for should a 
smiick fill its well with the results of a successful catch it had to 
run the gauntlet of the broad patches of the poisoned waters, and 
if any of these were encountered, and enterei the well, a few 
mments would suffice to bring about the death of every fish in 
the cargo. The keeper of the Egmont Lighthouse writes on 
February 21 in this year: “‘ As the tide came in on Octoher 17, 
18So, there were thousands of small fish floating on the water, 
most of them quite dead. The next day the fish were dying all 
along the shore; between October 25 and November 10 the 
stench was so horrible that it was impossible to go on the heach, 
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Sending my family to Manatee, the assistant-keeper and myself 
shut ourselves up in our rooms, and kept tar, coffee, &c., burning 
day and night in order to stand it. The peculiar smell was like 
bilge-water. The fish I noticed dying acted as if crazy, darting 
around in every direction, then giving up and floating ashore. 
After a very heavy gale from the south-west the bad and good 
waters got mixed up, and soon all the fish caught were fat and 
nice.” As the cause of this strange phenomenon is still pro- 
blematical, some discarding the idea of the evolution of subter- 
ranean gases, believing it to he the result of a poisoning of the 
waters by an excess of rain-water discharged into the Gulf by the 
rivers, others that it is owing to the water being saturated with 
the tannin derived from decomposing roots and stems of 
palmetto, sumach, oak, &c., it would seem highly desirable 
that Prof. Baird should institute a series of observations as to 
the chemical] constituents at different times of the waters of these 
districts. 


ON THE NECTAR-SECRETING GLANDS IN SPECIES OF MELAM~ 
PYRUM.—The cow- wheats area familiar group of plants, of which 
several species are to be found native. E. Rathay, while investing 
the subject of the secretion of sugar by plants, was attracted by 
the appearance of swarms of ants evidently collecting some sweet 
material from the little dark puncta on the bracts of ALedampy rum 
arvense (purple cow-wheat). These puncta, even under a hand- 
lens, are seen to be little round disk-shaped bodies, which proved 
to secrete a sugary secretion for which the ants came. In a 
memoir on this subject these gland-like disks are de cribed and 
figured as they occur in AL araense, AL. nemorosum, AL, pratense, 
and Af, barbatum, These bodies have long since heen observed 
by the systematic botanists; they form part of the trichomic 
development of the epidermal system of the bracts, and may be 
described as consi-ting of a short foot-cell, attached to the centre 
of which isa circular disk. ‘This latter is composed of a single 
layer of seven-sided cells. According to their function these 
structures in the species of Melampyrum mentioned belong to 
the epidermal glands of De Barry, since they secrete upon the 
upper side of their disk, between the cuticle and cell-membranes 
of the seven-sided cells, a liquid which, through the bursting of 
the cuticle, gets out, and is songht by the ants and eaten, The 
secreted fluid contains at least 2 per cent, of a kind of sugar 
which is not reducible by oxide of copper. The history of the 
development of these structures is practically the same as that 
of other similar formations, The purpose which they serve to 
the Melaapyrum would see n neither to be explained by the hypo- 
thesis of Belt and Delpino as to the meaning of the extra 
floral nectaries, nor accurding to the hypothesis of Kerner con- 
cerning the same, Rathay further adds that the moistne-s which 
almost always appears over these structures is quickly, on re- 
m.val, renewed; that this moistness increases so much as to form 
drops when the plants are protected fro the approach of ants, 
&c.; and that this drop-fermation is repeated several times if 
the drops are from time to time removed (Vienna Academy 
Proceedings, vol. \xxxi. 1880). 


CHEMICAL NOTES 


M. Raouttr states in Cowp/. rend. that the oxides of barium: 
strontium, and calcium rapidly absorb carbon dioxide at a high 
tenperature : much heat is evolved in the reaction, the tempera- 
ture of the mass in the case of barium oxide heing as high as 
1200°, according to a pyrometric determination, 


MM, CAILLETET AND ]]AUTEFEUILLE have determined the 
densities of liquid oxygen, nitrogen, and hydrogen (Cow/ft. rend.) 
by liquefying the-e gises mixed with carbonic anhydride and 
with nitrous oxide, and basing their calculations on the assump- 
tion that the mixed liquids are without action on one another. 
The density of liquid oxygen at -— 23° (pressure = 300 atmos.) 
was found to be o°$9 from experiments with carbonic anhydride, 
and o*94 from experiments with nitrous oxide : at o° the numbers 
obtained were 0°58 and 0°65 respectively. Liquid nitrogen at 
— 23° gave numbers corresponding with the density 0°44, while 
at o° the density was 0°37. The den-ity of liquid hydrogen was 
0 033 at — 23°, and 0°025 ato”, Dividiig the atomic weights of 
the three elements by the densities at — 23°, the atomic volume 
of oxygen is found to he 17, of nitrogen 31°8, and of hydrogen 
30°3- 

Herr O. Léw describes experiments with fluorspar from 
Wolsendorf (Berliner Berichte), which seem to show that the 
liquid con‘ained in the cavities of this mineral consists of free 
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fluorine. When the mineral is broken up, a strong chlorine-like 
odour is perceptible; when heated with sulphur, an odour re- 
sembling that of sulphur chloride is evolved ; the liquid in the 
mineral decomposes sodium chloride and iodide, with forma- 
tion of chlorine and iodine respectively. On addition of dilute 
potash it yields a solution which instantly decolorises indigo 
solution, When the mineral is moistened with ammonia water, 
powdered, the liquid filtered off, neutralised with sodium car- 
bonate and evaporated, a residue is obtained which, on addition 
of sulphuric acid, evolves hydrofluoric acid. Herr Low thinks 
that the fluorine is produced by dissociation of cerium fluoride 
in the mineral. 


THE application of potassium oxalate asa precipitant for many 
heavy metals, both in qualitative and quantitative analysis, is 
described by Herr von Reis in the Berichte of the German 
Chemical Society; the quantitative results obtained are very 
accurate. 


THE reaction of bleaching’ powder on alcohol, which results 
in the formation of chloroform, is not thoroughly understood. M. 
Béchamp details experiments (4zzales Chim, et Phys.), according 
to which no oxygeu is evolved during the change, but only after 
the primary change is complete, and a secondary change begins 
when the reacting bodies have acquired a high temperature. 
The formation of chloroform is represented by M. Béchamp by 
the following equation, 2C,1,0 + 4Ca{OCl), = CaCl, + 2H,O 
+ 2Ca(OH), + (HCO,),Ca + 2CHC],. 

IN Annali di Chimica Signor Chiappe states that he has 
found spots of minium (Pb,O,) on various marble monuments, 
on parts of which bands of lead have been fastened. He sup- 
poses that by the action of the air and rain lead carbonate is 
produced, this is absorbed by the marble, and when exposed in 
places to the sun’s rays it is decomposed with production of 
mininm, 

A VARIETY of coal, said to be the most highly-carbonised 
member of the coal series hitherto described, has been found 
near Schunga, on the western shores of Lake Onega (¥ahrbuch 
fur Mineralogie) ; it contains about 91 per cent. carbon, 7 or $ 
per cent, water, and 1 per cent. ash, This coal is extremely 
hard and dense, has an adamantine lustre, is a good conductor of 
electricity, and has a high specific heat (0'1922). Although 
containing as much carbon as the best graphites from Ceylon, it 
is not a true graphite, inasmuch as it is not oxidised by potassium 
chlorate and nitric acid, but behaves towards those reagents like 
an amorphous coal, 


FEDER AND VoIT have carefully repeated the experiments of 
Hallervorden on the effect of feeding with ammonium carhonate 
(Zeitschrift fiir Biologie). The results confirm the statement of 
the last-named anthor, that in dogs ammonium carbonate is con- 
verted into nrea, and also show that ammonium acetate under- 
goes a similar change, 


Tr has been asserted that the employment of sodium nitrate in 
manures facilitates the solution and removal from the soil of 
plant-foods: Herr Fiedler has recently examined this subject 
experimentally, and he thinks himself justified in concluding 
that nitrates do not dissolve out any considerable quantities of 
plaut-foods from the soil; that, within certain limits, absorption 
of phosphoric acid is favoured and absorption of potash slightly 
impeded by sodium nitrate; and that the same salt exerts a 
solvent action on dibasic phosphates of calcium, iron, and 
aluminium, but not on the ¢ridasic phosphates of these metals. 


GEOGRAPHICAL NOTES 


AT the meeting of the Geographical Society on Monday last, 
Lieut.-Col. C. E. Stewart, of the Bengal Staff Corps, read some 
portions of a paper which he had prepared on the country of the 
Tekke Turkomans ard the Tejend and Murghab hivers, Col. 
Stewart, it may be remembered, is one of the officers who was 
accused, in a recent official despatch from St. Petersburg, of 
‘‘haunting the oases” in the Turkoman country; this paper was 
consequently looked forward to with much interest. Ile left 
Constantinople in April of last year, and proceeded in the first 
instance to Ispahan, where he spent two months and a half in 
the Armenian quarter of Julfa, making preparations for his 
journey, as he had determined to travel in the disznise of an 
Armenian horse dealer, On September 30 he went to Ardakan, 
where he assumed his disguise, and travelled in a north-easterly 
direction along the edge of the salt desert to Meshed, afterwards 
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crossing the mountains to Mahomedabad. The account of this 
part of his journey, with its nnmerous adventures, Col. Stewart 
was unfortunately obliged to omit, owing to the length of his 
paper, Deregez, in which Mahomedahad is sitnated, is in the 
most northern part of North-east Persia beyond the mountains, 
and is some sixty-five miles long and forty broad ; as it projects 
into the Turkoman country, it is a most favourable position for 
collecting information respecting the neighbouring country to 
the Caspian on one side, and to Mery on the other. Col. 
Stewart made Mohamedabad his head-quarters from November 
25 to January 15, and during this time moved about in Deregez, 
but never crossing the Persian frontier, and obtained much inter- 
esting information by diligent inquiry among the Persian officials 
and the Turkomans whom he met. This particularly applies to 
the Merv district—for he denies the existence of a town of Merv— 
and the Murghab River. Col, Stewart also explained very 
clearly the Russian line of advance, and the present and future 
position of the railway qnestion. It may he interesting to add 
that his disguise was completely successful, and entirely deceived 
even the Persian servant of Mr. O'Donovan, the enterprising 
correspondent of the Day News, who is now detained in the 
Merv district. 


THe fiftieth and last volume of the Geographical Society’s 
Fournal is chiefly ocenpied with Mr, C. R. Markham’s history 
of the fifty years’ work of the Society, which is at once valuable 
and entertaining. In it will be found detailed the actual circum- 
stances attending the establishment of the Society, about which 
some misapprehensiou has hitherto prevailed. This took place 
in July, 1830, and the Society is therefore now fifty-one years 
old: after passing through taany vicissitudes, which at one time 
threatened its very existence, it now numbers 3394 ordinary 
Fellows, and is the largest and wealthiest institution of the kind 
in the world. Mr, Markham, we may add, has been able to 
reproduce its first list of 460 Fellows, dated August 4, 1830. In 
a voluminous appendix, equal in length to the history, he fur- 
nishes complete lists of officers from the commencement, refer- 
ences to obituary notices of distinguished men, lists of explorers. 
and geographers who have received medals, grants in aid 
of their work, &c., and of the papers and maps published 
by the Society, Lastly there is some interesting informa- 
tion respecting the Hakluyt Society. The few remaining pages 
of the volume contain notes on two maps of the Andaman 
Islands by Mr. E, H, Man and Lieut. R, C. Temple, and on 
the hisiory and origin of the word ‘t Typhoon,” by Dr. F. Hirth, 
tables of altitudes in East Central Africa computed from 317 
observations taken by Mr. Joseph Thomson during his recent East 
African expedition, and a narrative of a journey overland from 
Amoy to Hankow by Mr. E, F. Creagh, From a brief prefa- 
tory notice we Jearn that the issue of the Fournal is to he dis- 
continued, and that in futnre ‘‘ elaborate papers of more than 
ordinary length and great value” will be published as supple- 
ments to the monthly Proceegings, 


From the Colonies and Zndia’s Queensland notes we learn 
that Mr, Watson, in command of the Transcontinental Railway 
Survey, had crossed the Worna and Workingham Creeks in 
safety, and reported the soil magnificent and tbe grass splendid. 
The floods had however ‘‘ sadly hampered the expedition,” and 
this fully bears out the remarks made in NaTurRE, vol. xxiv. 
p. 114, as to the route for the line laid down on the Government 
map. It has lately been announced that General Fielding and 
Mr, J. Robinson, C.E., have gone out to make what is presum- 
ably an independent survey for a line, and we hope they may he 
able to find a more suitable route, The arrival of Mr. Watson’s 
party at Point Parker, on the southern shore of the Gulf of 
Carpentaria, has since been announced by telegraph, 


THE new Bulitin of the Bordeaux Society of Commercial 
Geography contains an address recently delivered before it by 
Capt. Gallieni, on his expedition, chiefly for surveying purposes, 
from tbe Senegal to the Niger. It is accompanied by a sketch- 
map of the region, on which the routes of the expedition are laid 
down. 


PROF. ROWLAND'S NEI THEORY OF 
MAGNETIC ACTION 


PROF. ROWLAND has lately published in the American 

Journal of Mathematics (vol. ii, No. 43 vol. iii., Nos. 1 
and 2) a series uf papers on ‘‘ The General Equations of Elec- 
tromagnetic Action with application to a New Theory of Mag- 
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netic Attractions, and to the Theory of the Magnetic Rotation 
of the Plane of Polarisation of Light.” The papers, in addi- 
tion to wht is stated in their title, contain the mathematical 
consideration of that action of magnetism on electric currents 
which was lately discovered by Mr. Hall, and it is proved in 
them that, if Muaxwell’s theory of light be true, tbis action will 
explain the magnetic rotation of the plane of polarisation of 
light. These papers will no doubt be very extensively read, 
both on account of the interest of their contents and the 
great reputation of their author, and a brief discussion of them 
may therefore not prove uninteresting to the readers of 
NATURE. 

We shall commence with the ‘‘ New Theory of Magnetic 
Attractions.” This theory is of the simplest kind, and obviously 
snggested by the mathematics of the subject. Since the mag- 
netic induction is related to the distribution of the vector poten- 
tial of maynetic induction in exactly the same way as the angular 
rotation of an element of fluid is to the distribution of velocity 
in the flnid, Prof. Rowland suggests that the magnetic field 
consists of a perfect fluid, whose velocity at any point is repre- 
sented in magnitude and direction by the magnetic vector poten- 
tial at the point, the vortex lines in this fluid are the lines of 
magnetic induction, and the velocity of angular rotation, is 
proportional to the magnitude of the magnetic force, Again, 
since 4 m times the electric current is related to magnetic induction 
in the same way as magnetic induction to the vector potential, 
Prof. Rowland considzrs that an electric current consists of, as 
it were, vortices of vortices, or in other words, that certain 
irregular distributions of the vortices constitutes currents. 

Maxwell has proved that the forces existing in the magnetic 
field could be produced by a certain distribution of stress in a 
medium filling the field. This stress in the simplest case consists 


of a tension along the lines of force equal to Y along with a 
Tr 


pressure at right avgles to the lines of force equal also to 
H? 


H being the intensity of the magnetic force. 


Prof. Rowland goes on to show that this state of stress exists 
in the medium, which, according to his theory, fills the magnetic 
field ; his proof is as follows :—‘‘ Conceive the fluid in a tube to 
he rotating around the axis with a certain velocity, and suppose 
the ends of the tube to be closed with movable pistons. Then, if 
the pistons are left free, there will be a centrifugal force ayainst 
the sides of the tube proportional to the square of the velocity of 
angular rotation. If the walls are flexible and the piston 1m- 
movable, then there will be a force tending to press the pistons 
in, and proportional also to the square of the velocity. 
According to our theory the magnetic force is the velocity of 
rotation, and so we have in the medium a tension along the lines 
of force and a pressure at right angles to them.” Prof. Rowland 
does not seem to have noticed that this explanation requires 
the vortices to he of a finite size. It is easy to prove 
that in a cylindrical vortex of radius a, density p and 
angular rotation , the intensity of pressure on the cir- 
eumference of the cylinder is greater than the mean intensity 


pwa? 


of pressure on the ends by—— ; but if this is to explain 


2 

the magnetic attractions the difference must he aa Hence 
T 

if H = cw, where c is a constant, we must have wpa? =c?, 


c 3 ‘ 
—==; we thus get a definite value for a, aud the vortices 
T 


must not be capable of division into bundles of smaller radius 
than a. Thus the fluid hy which Prof, Rowland explains mag- 
netic action cannot be the indefinitely divisible fluid treated of 
in theoretical hydrodynamics. It is worthy of remark that in 
the theory of magnetism put forth hy Maxwell in the P22. A/ag. 
for 1861-62, and which agrees with the theory we are consider- 
ing in explaining magnetic force hy the anzular rotation of a 
fluid, the vortices have a finite size, being done up as it were 
into cells, the space between the cells being filled with par- 
ticles whose motion, according to Maxwell, constitutes electric 
currents, 

Let us now go on to the explanation Prof. Rowland gives of 
the production of the magnetic field. He says: ‘Let the 
nature of electromotive force be such that it tends to form 
vortex-rings immediately round itself, not by action at a distance, 
but by direct action on the fluid in the immediate vicinity. The 
first ring will then move forward, another one will form, and so 


BS 


NATURE 


205 


on until the whole space is filled with them, when there will he 
equilibrium.” The consequences of this explanation, vague as 
it is, are somewhat startling. In the first place it is clear, from 
the properties of vortex motion, that every chain of particles of 
the fluid which possess rotation at any time must at some pre- 
vious time have been in the immediate vicinity of the electro- 
motive force; and since according to the theory there is rotation 
of the fluid at every point in the magnetic field, it follows that 
in the time taken to set up the field every particle of fluid in it 
has been in the immediate neighbourhood of the electromotive 
force. But magnetic disturbance is propagated, according to 
Maxwell’s ‘Theory of Light” (which Prof. Rowland accepts) 

with the velocity of light ; hence the streams of the fluid must 
he flowing with the velocity of light, and in addition every par- 
ticle of fluid in the field must have rushed through the small space 
occupied by the seat of the electromotive force in the short time 
it takes to establish the magnetic field. Another difficulty 
which Prof, Rowland does not explain is the following: If we 
take a small element of electromotive force we know that to agree 
with the distribution of magnetic force all the vortex-rings must 
have the same sense of rotation; but if vortex-rings have the 
same sense of rotation they move through the fluid in the same 
direction, so that these vortex-rings when produced would all 
move off in the same direction, and thus leave one half of the 
field without rings, ze, without magnetic force. Again, the 
way in which these rings spread ont so as to fill the field would 
seem to he in contradiction to the laws of vortex-motion ; but as 
the author says he is investigating the dynamics of the subject, 
we may leave further comment on this point till the result of his 
investigation appears, 

The explanation of the stress in the medium which we have 
referred to before is the only application of the theory worked 
ont by Prof. Rowland, He does not explain by it any of the 
phenomena of induction, nor does he get from it any connection 
between statical and current electricity ; yet he does not hesitate 
to speak of his theory ‘‘as one link in the chain, the first three 
links of which have been added by Thomson, Helmholtz, and 
Maxwell.” 

We nuust now leave this part of the subject and pass 
on to that portion of the paper which treats of the general 
equations of the electro-magnetic field. The matbematics ‘of 
this is merely an application of the theory of the vector-potential 
to currents, The most important feature in the treatment of the 
subject is that Prof. Rowland always writes the product of the 
conductivity into the electromotive force in-tead of the intensity 
of the current, and claims that this is an important advance ; 
hut if there is any difference either Ohm’s law inust not he true, 
or Prof, Rowland must mean by electromotive fore something 
different from that meant by ordinary users of the term. Prof. 
Rowland asserts that in an unlimited medium the action is not 
hetween magnets and currents, but between magnets and elec- 
tromotive forces; he bases this assertion on the theorem that in 
an unlimited medium unclosed electric currents have no magnetic 
action, It is hard to see how this proposition can be true, for 
the current through any area is measured by the line integral of 
the magnetic force round the boundary of the area; but if the 
magnetic force is everywhere zero, then the line integral of it 
round any curve must vanish, and thus the current at any point 
must vanish. The proposition {s based on reasoning of the 
following kind: the force between an electric point (by an 
electric point he means a point from which electricity is stream- 
ing, in fact what is usually called a source) and a magnetic pole 
must by symmetry be along the line joining them, But a mag- 
netic pole of any size is always accompanied by one of the 
opposite sign, and the two form a vector quantity ; and we think 
from the relation that one pole necessarily bears to another, it is 
not safe to reason about it as if it were a purely scalar quantity. 
Prof. Rowland himself acknowledges what is equivalent to this, 
for after saying that the force due to the unclosed currents on 
each pole of the magnet is zero, yet he says there is prohably a 
force on the magnet as a whole tending to place it across the 
currents. 

Although we think that the reasoning given for the assertion 
that the action is not hetween magnets and currents, but between 
magnets and electromotive forces, is unsatisfactory; yet we 
think that, understood in a certain sense, the proposition is 
mathematically true For we can prove directly from the ordi- 
nary expressions for the magnetic action of currents, that if we 
have a source and a sink of equal intensities (47) placed 
close together, the magnetic action of the currents produced is 
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the same as that due to a current of strength flowing along 
the short line joining the source to the sink. Now the current 
at any point produced by a source and sink placed clase to- 
gether at a distance ds, isexactly the same as the magnetic force at 
the same point produced by a magnet joining the source and 
sink, whose moment is mds, and direction of magnetisation 
along the line joining the source and sink, Hence if we have 
any system of currents in the field, and find by the application 
of the methods given by Sir W. Thomson in his paper on 
‘Inverse Problems” the distribution of magnetism which would 
produce a magnetic field such that the magnetic force at any 
point was equal in magnitude and direction to the current at the 
point, the magnetic action of the system of currents will by the 
proposition just stated be the same as that due to currents w hose 
intensity and direction coincide with the intensity and direction 
of the magnetisation producing the said magnetic field. Thus 
instead of currents occupying the whole of the medium, we have 
only to consider currents occupying a limited portion of it, 
This is, we think, all that can he fairly stated about this point, 
and it will be seen that, to say the least, Prof. Rowland’s s ate- 
ment that ‘tthe action in such a medium reduces itself to an 
action between magnets and electromotive forces instead of 
between magnets and currents,” is not a clear way of putting it. 
Prof, Rowland in this part of the subject introduces a new term, 
viz, magneto-motive force; this is a force supposed to exist 
between two magnetic poles so as fo cause the same number of 
lines of induction to pass between the points as to flow out of 
either of them; it is proportional to the magneti-ation, and 
seems only introduced for the sake of making more evident the 
fact that currents are related to electromotive forces like lives of 
induction to magnetisation, or with the new terminology to 
miagneto-motive forces. This was ‘pointed out by Maxwell in 
his paper on “‘ Faraday’s Lines of Force” published in the 
Cambridge Transactions for 1856. 

The last part of the paper, which is also the most interesting, 
contains the explanation, by means of the new action discovered 
by Mr. Hall, of the magnetic rotation of the plane of polarisa- 
tion of light. By adding to the old expression of the electro- 
motive force a term representing the force discovered by Mr. 
Hall, Prof. Rowland obtains an expression for the rotation of 
the plane of polarisation of exactly the same form as the one 
given by Maxwell in § 829 of the ‘‘ Electricity and Magnetism.” 

J. J. THomMson 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The report of the Botanic Garden Syndicate 
states that during the past year valuable additions have been 
made to the collections of ferns and orcbids, and many choice 
stove and greenhouse plants have been received. The collection 
of hardy, herbaceous, and alpine plants has been much in- 
creased, and the rockery furnished with many rare alpine 
species. The genera Iris, Narcissus, and Helleborus have re- 
ceived special attention. During the year, 1594 labels have 
been written in large letters. The curator, Mr. Lynch, has 
extended the correspondence of the Gardens with botanic gar- 
deus, nurserymen, and private cultivators: 2600 plants have 
been received, and 1285 packets of seeds. 

In consequence of the decision of the Duke of Devonshire in 
favour of the legality of the recent vote of the Senate admitting 
women to the Previous and the Tripos Examinations, the first 
lists in which the names of women who have passed the Previous 
aud any Tripos Examination, have appeared in the University 
Reporter. In the Natural Sciences Tripos, Part 1, Class 2, is the 
name of Miss Anelay of Girton. In the Previous Examination 
twelve Girton students and two Newnham students have passed 
in one or more parts of the examination. 


Loca. Lectures.—In spite of the removal of several im- 
portant districts irom the scope of these lectures by the establish- 
meut of local colleges, the numbers attending lectures during 
the past winter have been 4369 as against 5009 in the preceding 
winter; and the reduction in numbers is due to the absence of 
the South Wales centre from the lists, the Syndicate having 
been unable to make adequate arrangements for this district, 
owing to their engagements elsewhere. South Wales is again 
to be vigorously worked in the coming session. Dr. R. D. 
Roberts of Clare College has been appointed Assistant Secretary 
for the purposes of the local lectures. The courses of lectures 
on physical science subjects in the past winter have included Mr. 
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Teall’s on Early Man in Western Europe, and the Origin of 
Rocks and Scenery of the British Isles at Nottingham and 
Derby, Mr. J. E. Marr’s on Geology at Carlisle and Penrith, Mr. 
E. Carpenter’s on the Science and History of Music at Notting- 
ham, and on Light at Chesterfield, Mr. Carr Robinson on Gases 
and on Chemistry at Hull, and by Mr. H, N. Read on Botany 
at the Crystal Palace. 


SSS 


SCIENTIFIC SERIALS 


Fournal of the Franklin Institute, June.—The flight of birds 
and the mechanical principles involved, by A. C, Campbell,— 
Recent advances in photography, negative and positive, by J. 
Carbutt. 


Journal de Physigue, June.—On registering apparatus for 
atmospheric electricity and terrestrial magneti-m, by M. Maseart. 
—On radiophony (third memoir), by M. Mercadier.—On the con- 
traction of galvanic deposits and its relation to Peltier’s pheno- 
menon, by M. Bouty.— Projection of the Lissajous figures with 
differences of phase variable at will, by M. Crova,—Production 
of electric currents in any system of fixed conducting wires, by 
M. Brillouin. 


Reale Istituto Lombardo di Scienze e Lettere. Rendiconti, Vol. 
xiv. fase. viit.-ix,—On the question whether American vines may 
be impored from phylloxerised or suspected districts without 
risk, by Count Trevisan.—Difference of longitude between the 
observatories of Genoa, Milan, Naples, and Padua, by Prof. 
Celoria.—On the stocking of Italian lakes with fishes, by Prof, 
Pavesi and Dr. Sulzer.—Toradelphia of a scorpion, by Prof. 
Pavesi.—_Monstrosity of a fresh-water Crustacean (dstacus fluvi- 
atilis), by Prof. Maggi.—Cremation and legal medicine, by Dr. 
Biff. 


Rivista Scientifico-Industriale, No. 9, May 15.—Two new 
applications of the electric light, by Prof. Ferrini.—Mercury 
air-pump, by S. Serravalle.—New method of qualitative 
chemical analysis, by L, Mauri. 


Alti dela R, Accademia dei Lincet, vol. v, fase. 12.—Descrip- 
tion of a terrestrial ¢vom’e which occurred in 1456, by S. 
Blaserna. 


SOCIETIES AND ACADEMIES 
LonDoN 

Royal Society, June 16.—‘* On the Reversal of the Lines of 
Metallic Vaponrs. No. VIII. (Iron, Titanium, Chromium, 
and Alumininm.)” By Professors Liveing and Dewar, 

In their last communication on this subject the authors ob- 
served that iron introduced as metal or as chloride into the 
electric arc in a lime crucible in the way which had proved suc- 
cessful in the case of many other metals, gave no reversals. 
They succeeded however in reversing some ten of the brightest 
lines of iron, mostly in the blue and violet, by passing an iron 
wire through one of the carbons, so as to keep up a constant 
supply of iron in the are. Considering the great number of 
iron lines, and that so many of them are strongly represented 
amongst the Fraunhofer lines, it seemed somewhat surprising 
that it should be difficult to obtain a reversing layer of iron 
vapour in the arc inclosed in an intensely heated crucible. A 
like remark might be made respecting titanium, which is almost 
as well iepresented as iron in the Fraunhofer lines, but has 
heretofore given no reversals. Almost the same might be said 
of chromium, except that the number of chromium lines is so 
much less than than that of either of the other two metals. 

They have siuce found that most, if notall, of the strong lines 
of these three metals may be reversed by proper management of 
the atmosphere and supply of metal in the crucible. Indeed 
with regard to iron the method employed with other metals was 
successful so far as the ultra-violet rays were concerned, though 
it failed for less refrangible rays. When iron has been put into 
the crucible through which the are of a Siemens’ dynamo-elec- 
tric machine is passing, and then fragments of magnesium 
dropped in from time to time, most of the strong ultra violet 
lines of iron are reversed. The magnesium seems to supply a 
highly reducing atmosphere, and to some extent carry with it the 
iron vapour. It also produces a good deal of continuous spec- 
trum, at least in certain regions, and against this the iron lines 
are often depicted on the photographic plates sharply reversed. 
In this way the authors have observed the reversal of the strong 
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iron lines about the solar lines L and M, four strong lines below 
N, the line O, all the strong lines from S, to U inclusive, and 
two strong groups still more refrangible. 

Potassinm ferrocyanide introduced inta the are instead of 
magne.ium gives a reversal of the same lines as are mentioned 
In the foregoing paragraph. 

Iron wire fed in throngh a perforated pole gives reversals of 
the highest group (wave-length 2492 to 2480), but with the lines 
so much expanded as to form broad ahsorption-bands instead of 
lines. 

With a vertical arrangement of the carbons and a stout iron 
wire in the axis of the lower (positive) carhon, many more lines 
in the visible part of the spectrum are seen expanded and re- 
versed. This effect is sometimes enhanced by leading into the 
crucible through the upper carbons, which is perforated for the 
purpose, a very gentle stream of hydrogeu gas; the stream must 
be no more than is just sufficient to give a tiny flame at the 
the mouth of the crucible; a stronger stream diminishes the 
amount of metallic vapour, probably by its cooling action, and 
lessens the effect. By this treatment some of the strongest lines 
of iron remain reversed for some time, the weaker lines are seen 
to expand and be reversed for a few seconds at a time, when, 
from a change in the intensity of the current, or some other 
reason, a larger auount of metal is volatilised and shows itself 
by burning in brilliant scintillations at the mouth of the crucible. 

A list of the iron lines reversed, 136 in number, designated 
by their approximate wave-lengths, is given in the paper. 

When the perforation of the lower carbon is filled with 
titanium cyanide instead of the iron wire the titanium lines come 
out very brilliantly and steadily, and many of them, especially 
in the green and blne parts of the spectrum, are expanded and 
reversed. A list of twenty-nine lines observed to be reversed is 
given in the paper. 

In the case of chrominm, introduced into the crucihle either 
as oxide or as bichromate of ammonia, there were no reversals 
until a gentle current of hydrogen or of coal gas was led in 
through the perforated carbon. Thls bronght out the triplet in 
the green, wave-lengths 5207, 5205, 5203, sharply and steadily 
reversed, and likewise the three strong lines in the indizo, wave- 
lengths 4289, 4274, 4253 ; also a triplet near N at wave-lengths 
about 3575, 3593, 3606, apparently coincident with strong lines 
in Cornn’s map of that part of the solar spectrum, and a rather 
strong donble line just below O at about wave-length 3446. The 
reversal uf another chromium line at abont wave-length 3217 is 
doubtful. A triplet at wave-lengths 2799°8, 2797, 2794, is more 
easily reversed than any other of the chrominm lines. This 
triplet is generally strongly developed whenever a compound of 
chromium is introduced into the crucible, so that the anthors 
conclude that it is due to that metal, but it is sometimes visible 
in the photographs when other chrominm lines are not seen. A 
still more refrangible chrominm line, wave-length abont 2779°6, 
is also frequently reversed hy a gentle current of hydrogen. 

The two alumininm lines near S are frequently reversed when 
a fragment of the metal is dropped into the crucible, the less 
refrangible line, wave-length 3091°5, being more strongly 
reversed, and continuing reversed for a longer time than that at 
wave-length 3080°5. 


Chemical Society, July 16.—Prof. Roscoe, president, in 
the chair.—The following papers were read :—On the isomeric 
acids obtained from conmarin and the ethers of salicylic alde- 
hyde, by W. H. Perkin, The author has studied the action 
of various agents on these bodies. The a hody (from conmarin) 
is converted into the 6 body by heat or light. In general the 
effect of chemical action on the a acid is to convert it into the 
same compound as that yielded by the 6 body. Bromine forms 
an exception, and two isomeric dibromides were obtained. The 
anthor concludes that as the a body has a lower boiling-point, 
density, refractive index, and is less stahle than the £ acid, it is 
probable that its molecules are farther apart and that the 
difference of distance is probably between the radical and the 
hydroxyl. The derivatives from propionic and butyric coumarin 
were studied, —Notes on naphthalene derivative, by H. E, Arm- 
strong and G. Lowe. The anthors have continued their investi- 
gations as to the action of sulphnric acid on naphthalene, and 
confirm their previons statement that three and not two disul- 
Phonic acids may be obtained, An isomeric 8 naphtholsulphonie 
acid was prepared by dissolving 8 naphthol in cold concentrated 
sulphuric acid,—On the synthesis of ammonia, by G. S. Johnson. 
The anthor reasserts that pure nitrogen, free from nitric oxide, 
when passed with hydrogen over spongy platinum, forms 


ammonia. If however the nitrogen be previously passed through 
red hot asbestos no ammonia is formed. This indicates the 
existence of an active allotropic nitrogen analogous to ozone.— 
On the alkaloids of nux vomica, by W. A. Shenstone. The 
author has prepared pure brucine, but concludes that the so- 
called Igasnrin has no existence.—Notes on photographs of the 
ultra-violet emission spectra of certain elements, by W. N. 
Hartley. —On the snlphates of aluminium, by S. U. Pickering. 
—On two new oxides of bismuth, by M. M, P. Muir, Bi,O, and 
Bi,O;, prepared by the action of aqueons potassium cyanide on 
a hot nitric acid solution of bismuth nitrate. 


Royal Microscopical Society, June 8.—The president, 
Prof. P. Martin Duncan, F.R.S., in ‘the chair.—Eleven new 
Fellows were elected and proposed.—Prof. Paul Reinsch 
attended the meeting and exhibited specimens of the vegetable 
forms fonnd by him in the Coal measures. —The president read 
a paper on some remarkable enlargements of the axial canal in 
sponge spicnla and their causes, accompanied hy drawings on 
the blackboard, Nearly all the spicnla obtained from specimens 
of very deep soundings off Japan were fonnd to have the normal 
axial canal enlarged in a moniliform or conoidal mauner, pro- 
ducing very elegant results. The spicula were of seven or eight 
kinds, and were mature. The enlargement was found to be 
invariably accompanied hy an open condition of the axial canal 
or by penetrations, cylindrical in outline, from without, down to 
the canal, The penetrations were shown to be connected with 
an organic body resembling the zoospores of an Achlya, and 
gramiles, organic in nature, were observed within the enlarged 
canals, Thinning and solution of the spicnla, the result of these 
organisms, were considered, and admitting the influence of great 
pressnre, the president stated that he had never seen anything 
which led him to believe that there was free carbonic acid gas in 
the acean.—A note was read by Dr. Savage calling attention to 
the changes which took place in nervons tissues in the process 
of hardening. —Mr. Holmes read a paper on a new British Alga, 
specimens of which were exhibited.—Discussions also took place 
on the valne of swinging sub-stages on the motion of diatoms.— 
Dr. Maddox exhibited some micro-photographs of diatoms, and 
Mr. Powell demonstrated the aperture of his 4-inch oil-immersion 
objective = 1°47 uum. ap., the largest hitherto made. 


Physical Society, June 25.—Prof. Fuller in the chair.— 
Sefior Olympio de Barcelos was elected a member.—Mr. Grant 
exhibited an apparatus for showing the position aud direction of 
the curve of zero electro-dynamic induction. It consisted of two 
coils of insulated wire mounted on stands, one being fixed while 
the other was free to revolve ronnd it at a fixed distance.—Prof. 
W. E. Ayrton explained the determination of the refractive 
index of ebonite made by himsclf and Prof. Perry. The result 
for oxy-hydrogen light was 1°7, but at the suggestion of Prof. 
Fitzgerald of Dublin this was checked by measuring the polarising 
angle of ebonite by reflected light. Sunlight was employed in 
these experiments, and different pieces of ebonite. The result was 
1611, Professors Ayrton and Perry had repeated their former 
experiments, using the electric light and a battery of 70 volts 
E.M.F. The result confirmed the one first obtained. They 
had also determined the index of refraction in the ordinary way 
from the red rays, which they observed to pass through the prism 
of ebonite. Result for the least refrangible rays 1°66. Mr. 
Boys remarked that one conld see better throngh thin ebonite if 
it was varnished or wetted than when untreated.—A letter was 
read by the chairman from a sub-committee of the British 
Association inviting the members of the Society to send exhibits 
to the jubilee meeting of the British Association at York. 
—Dr, James Moser read a paper on the microphonic 
action of selenium cells, in which he argued that the action 
of the selenium cell in the photophone was that of a 
microphonic contact or bad joint between the metal elec- 
trodes or metal plates of the cell and the seleninm. The 
heat rays of the photophonic beam caused the joint t> expand 
and contract ; hence the variation in the current passing through 
the receiving telephone. Dr. Moser also exhibited a piece of 
selenium which increased, not diminished, in electric resistance 
when light fell npon it. He further showed a standard Daniell 
cell of the gravity type, which consisted of a glass vessel con- 
taining the copper plate at the bottom immersed in sulphate of 
copper solution, and the zinc plate at the top immersed in 
sulphate of zinc solution, and a clear line of demarcation between 
these solutions was produced by suspending an independent 
piece of zinc midway between the plates, so as to decompose all 
the sulphate of copper which diffused upward to that point. 
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Prof. Mcleod said that he had produced the same result by sur- 
rounding the zine plate with a cage of copper wire connected to 
the copper plate. Copper deposited on the cage and the cell 
was in constant nse. Dr. Lodge said that arrangement would 
not however serve as a standard of electromotive force, because 
all the copper plate should be in the copper solntion. In his cell 
the copper and solution are both in a test tnbe immersed in the 
zinc solution, and diffusion has to take place up this test-tube 
and down the cell so as to enter a second tute, open at the 
bottom, in which the zinc is placed.—Dr. Guthrie showed a new 
experiment to the effect that when a magnet is snspended over a 
disk of copper and the disk is rotated the magnet is repelled 
upwards, The experiment was shown by sn-pending a horse- 
shoe magnet from one end of a scale beam, connterweiyhted. As 
a possible explanation he suggested that the vertically-resolved 
force of the induction-current before the magnet might be 
greater than that behind the magnet.—The Secretary read 
a paper by Prof. Balfour Stewart and Mr, W. Strode, 
on results obtained by a modification of Bunsen’s calori- 
meter described to the Society in January last year. With 
a new instrnment made by Casella they have determined the 
mean specific heat of iron to be 01118, and that of sulphur 
0°1756, the true values being given as 04138 and 01776. The 
advantage of the method is its simplicity, and the fact that very 
small quantities of the substance may be u-ed.—Dr, Lodge then 
explained experiments by Mr. Sutherland, showing that a Daniell 
cell keeps its E.M.F. very constant when heated, because the 
thermo-electric effect at the junction of the zine with the solution 
is balanced by that at the junction of the copper with the solu- 
tion. After remarks by Dr. Moser and Prof. Perry, the Society 
separated until November next. 


PARIS 


Academy of Sciences, June 20.—M,. Wurtz in the chair,— 
The following papers were read :—Observations on the simul- 
taneous reduction of two bilinear forms, by M. Jordan.—On the 
preparation of aldol, by M. Wurtz.— Fresh discovery of native 
sulphur in the soil of Paris, by M. Daubrée. This occurred 
during the laying of drains in the rne Meslay. The case seems 
very similar to that previously recorded.—On a new thermo- 
graph, by M, Mercadier. The instrument consists of a cylin- 
drical brass reservoir prolonged into a capillary tube of red 
copper, which opens into a Bourdon tube, The whole is filled 
with oil, and closed. The dilatation or contraction of the oil 
with varying temperature affects the cnrvature of the Bourdon 
tube, and thereby a recording lever. Two such instruments may 
be used simultaneously to give the curves for a deep and a 
peripheric part of the body, It is proved that in vaso-motor 
disorders the animal temperature undergoes variations in opposite 
directions in the central and peripheric parts, Inanition cools 
both the centre and periphery, while certain maladies seem to 
increase the production of heat, for they heat both parts.—On 
M. Rondaire’s project of the interior sea; reply to M. Cosson, 
hy M. de Lesseps.—On osseous grafts, by M. Ollier. He calls 
attention to Mr. MacEwen’s success (in Glasgow) in recon- 
stituting a portion of the hnmeral diaphysis by means of 
six cnneiform bony fragments taken from the tibias of young 
children having rachitic incurvations. The osseous tissue 
was transplanted complete. The antiseptic method was em- 
ployed. (A note by Mr, Mackwen describes his mode of 
procedure).—Microscopic phenomena of muscular contraction ; 
transversal striation of smooth fibres, by M. Ronget. It is 
demonstrated that this striation (which occnrs only in the state 
of contraction) is due to the fibre when it contracts getting 
folded on itself, and then presenting alternate projections and 
depressions, The fibre-cells in polarised light are uniformly 
bi-refringent in the smooth state, but in the state of contraction 
they show in the dark field an alternation of bright and dark 
bands. It is shown from smooth fibres of the adductor- 
muscle of the valves in a cephalons mollnses killed by heat, that 
a fibre which has lost all contractility may still acquire all the 
peculiarities of structure and optical characters of striated fibres, 
if any cause produce in it fine and regular folds.—On the thermal 
laws of the excitative spark of condensers, by M. Villari. The 
heat developed by this spark (which is that prodneed against the 
exciter) is proportional to the qnantity of electricity multiplied by 
the electric thickness, or it is proportional to the quantity of elec- 
tricity for the fall of potential.—On the heat of formation of oxy- 
chloride of calcium, by M. André.—Action of protoxide of lead 
on alkaline iodides, by M. Ditte.—On the basic carbonates of 
lime, by M. Raoult. The property of hardening in contact with 


water is observed in all basic carbonates obtained by heating 
any lime, pure or not, in carbonic acid, and it is this that 
chiefly characterises that class of compounds.—Influence of 
concentration of hydrochloric acid on the dissolution of chloride 
of silver, by MM. Ruyssen and Varenne. The decrease of 
solnbility as the acid is diluted is rapid and regular. The 
insolnbility seems approximately to be tripled as the titre of 
the acid is halved.—Action of arsenic and phosphoric acids on 
tungstates of soda, by M, Lefort.—Researches on tertiary mona- 
mines; action of heat on bromide of allyltriethylammonium, 
by M. Reboul.—On the microzymas of chalk ; reply to MM. 
Chamberland and Roux, by M. Béchamp.—Stndies on the coal- 
formation of Commentry ; its formation attributed to transport 
in a deep lake, by M. Fayol. He here criticises adversely the 
theory of primitive horizontality of the deposits with general 
subsidences of the gronnd. The natural explanation is transport 
without subsidence. Important industrial interests depend on 
arriving at an exact theory of formation of coal strata.n—M. 
Daubrée presented the first volume of Azna/s of the School of 
Mines of Ouro-Preto, sent by the Emperor of Brazil in name of 
M. Gorceix, This describes some of the mineral riches of 
Brazil.—M. Tabourin communicated a project for the electric 
light : he wonld place in the pedestal supporting the carbons a 
small magneto-electric machine driven by the force of water in 
Pipes, or by compressed air, or by descent of a weight. 


VIENNA 


Imperial Academy of Sciences, June 17.—L. T. Fitzinger 
in the chair.—T, Exner, examinations into the localisation in the 
cortex cerebri of man.—A. Rollett, on the action of salts and 
sngar on the red-blood corpuscles.—L, Boltzmann, contribntions 
to the theory of viscosity of gases.—On some theorems relating 
to heat-equilibrium, by the same.—Ign, Klemencic, on the 
deadening vibrations of solid bodies in liqnids.—Dr. K. Friesach, 
on the transits of Mercury and Venns in 1881 and 1882.—G. 
Haberlandt, on the collateral vessels in the leaves of ferns. —T. 
Herzig, contributions to the knowledge of trigenic acid. —A note 
on cyanuric biuret, by the same.—H. Fiirth, on berberonic acid 
and the prodncts of its decomposition.—G. Goldschmidt, on 
some new aromatic hydrocarbons,—C. Senhofer, on the direct 
action of carboxyl groups on phenols and aromatic acids.—C. 
Senhofer and F, Salay, ou the action of hydroquinone on potas- 
sinm dicarbonate.—C. Brunner, on the action of tolu-hydro- 
quinone on potassium dicarbonate.—T. Zehenter, on some 
derivates of a-dioxybenzoic acid—D. T, Woldrich, second 
report on the diluvial fauna of Zuzlawitz near Winterberg 
(Bohemia).—T. Pernter, on the daily and yearly course of atmo- 
spheric pressure on monntain-summits and in Alpine valleys. 
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BURMEISTERS “MAMMALS OF THE 
ARGENTINE REPUBLIC” 

Description Physique dela République Argentine @apres 
des observations personneties et étrangéres, Par Le Dr. 
H. Burmeister. Traduite de l’Allemand avec le concours 
de E. Daireaux. Tome III. Animaux Vertébrés: 
premicre partie, Mammiféres, vivants et ¢teints. Royal 
8vo. (Buenos Ayres: P. E. Coni, 1879.) 

HE veteran naturalist, Dr. Burmeister, has devoted 
the third volume of his great work on the Argentine 

Republic to an account of the Mammals, recent and 
fossil, of his adopted country. As regards the latter 
series it is well known how long and how laboriously the 
author has worked on the extinct Mammalian Fauna of 
Buenos Ayres, and what excellent results have followed 
on his investigations. The summaries ‘of his various 
Memoirs on this subject contained in the present volume 
will therefore be much appreciated by those who may 
not have leisure or opportunity to refer to the originals, 
and will be especially useful in bringing the chief results 
already arrived at in a convenient shape before future 
explorers. Although so much has already been done in 
this direction, there are few countries in the world that 
still offer such a promising field for the palzontologist as 
the pampas of the Argentine Republic, where in certain 
spots bones of Alegathertum, Glyptodon, Macrauchenia, 
and other extinct monsters seem almost to strew the 
upturned soil ! 

As concerns the recent Mammals of Buenos Ayres, Dr. 
Burmeister has also given us a very useful work, the only 
previous available authority on the subject being the 
summary of the Mammal-Fauna contained in the same 
author’s second volume of his well-known “Travels” in 
the Argentine Republic, which is neither so full nor so 
complete. But we fear there is also still much to be done 
before this branch of the subject can be deemed to be 
satisfactorily known, and that Dr. Burmeister has not in 
every case made himself acquainted with the most recent 
investigations published upon several points. 

In the first place, as regards thé general arrangement of 
the Mammalian series, Dr. Burmeister will forgive us if we 
point out that heis a little behind the age. The Cuvierian 
division of the class into ‘‘ Unguiculata,’’ ‘* Ungulata,” 
and “ Pinnata’’ was no doubt most in vogue thirty years 
ago, but we cannot agree with our author that it is stil] 
adhered to by “‘la plupart des zoologistes modernes.” It 
is certainly strange to zoologists of the present day to find, 
in a work dated 1879, the Marsupials located in the centre 
of the placental series, and the Seals divorced from the 
other Carnivores. Again, on referring to the accounts of 
the more obscure groups of Bats and Rodents, we find a 
disposition to quote from Rengger and the “ Voyage of 
the Beagle” instead of giving particulars obtained from 
modern specimens. Surely the Museo Publico of Buenos 
Ayres must have a well-arranged and properly-determined 
series of the native Mammals, whence particulars respect- 
ing their ranges and variations might have been taken. 

The recent Mammals of the Argentine Republic, 
according to Dr. Burmeister’s enumeration, are about 
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112 in number. Of the Quadrumana only four species 
intrnde into the northern provinces, where alone forests 
are met with, the American monkeys being exclusively 
arboreal in habits. Of Chiroptera Dr. Burmeister allows 
twenty species, but there are doubtless more to be dis- 
covered when the fauna is worked out. The Fere are 
twenty-one in number, embracing the jaguar and puma, 
both of which extend all over the Republic, and five other 
smaller species of /v/7s, besides seven different dogs of 
peculiar types. Five opossums of varying sizes constitute 
the Marsupial fauna of the Argentine Republic, and are 
succeeded in Dr. Burmeister’s classification by twenty- 
seven Rodents—here, as is usual, except in Australia, 
the most numerously represented order of Mammals. 
Amongst them are the two most characteristic animals of 
the Argentine pampas—the Patagonian cavy (Dolchotis 
patachonica) and the Vizcacha (Lagostomus trichedac- 
tylus), which are spread over the whole Republic. The 
recent Edentata are represented by seven armadillos and 
two ant-eaters—a fecble remnant of the huge monsters of 
the same group that once existed in the country. Amongst 
these the most remarkable is the Pichy-ciego (C/hlZamyido- 
phorus truncatus), found in sandy dunes of San Juan and 
Mendoza, of which, and its singular habits, Mr. E. W. 


- White has lately given us a most interesting account.! 


This diminutive burrowing armadillo is indeed one of the 
marvels of the class of Mammals. Such are its fodient 
powers, says Mr. White, “that a man has scarcely time 
to dismount from his horse before the creature has buried 
itself to the depth of its own body.” 

In Ungulates, like the rest of the neotropical regions, 
the Argentine territory is poor. Dr. Burmeister enume- 
rates only ten, of which one-half are deer of the American 
type Currfacus. Besides these there are only two lamas, 
two peccaries, and the ordinary tapir of the lowlands 
(Tapirus suilivs), which occurs in Tucuman and Cor- 
rientes, and concludes the terrestrial Mammal-fauna. 
Amongst the marine Mammals or “ Pinnata,” with which 
Dr. Burmeister, following Cuvier, concludes his list, are 
included two Seals and fourteen Cetaceans. One of the 
former (Oferta jubata) is well known in this country from 
the living examples in the Zoological Gardens. The latter 
have as yet been but imperfectly studied, and several of 
the species mentioned appear to be rather doubtful. 

An atlas, intended to accompany this volume of Dr. 
Burmeister’s important work, is announced to appear in 
fivraisons at a later date. 


THE ARABLAN DESERT 


Gleanings from the Desert of Arabia, By the late Major 
R. D. Upton. (London; C. Kegan Panl and Ca, 
1881.) 


HE author of this volume was an enthusiastic ad- 
mirer of the Arabian horse, and seems to have 
visited the Arab tribes in the neighbourhood of Aleppo 
and Damascus with the single purpose of seeing and pur- 
chasing high-bred animals and acquiring information 
about the breed. The narrative part of the book is not 
furnisbed with dates, but from incidental remarks it ap- 
pears that Major Upton was at Aleppo in 1875 and at 
Damascus in 1878. On the former occasion he journeyed 


t Proc. Zool. Soc. 1880, p. 8, ‘Notes on Chlamyphorus truncatus,” by 
E. W. White, F.Z.S, 
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eastward as far as the Euphrates, but does not seem to 
have descended below Balis, or to have ever been more 
than two days’ journey from Aleppo. On this tour the 
traveller was mainly among half-settled tribes, and at the 
season of his visit the great hordes of pure nomads who 
sometimes pasture their flocks in the district had with- 
drawn to the south. Of the author's excursion from 
Damascus he gives no topographical detail. It was simply 
a visit to an encampment of the Eastern Anazeh. 

From the limited range of these journeys, and from the 
fact that the writer made no exact observations except on 
his favourite subject, it will readily be understood that 
the book has little merit as a record of travel. Except in 
the matter of horseflesh, Major Upton merely describes in 
the loose manner of the amateur traveller whatever hap- 
pened to amuse or strike him as he moved from place to 
place. He is neither an archzcologist nor a naturalist ; 
and though there is no doubt a great deal still to be 
learned about the less public customs even of the Arabs 
of the Syrian desert, who have been often visited by good 
observers, it is not surprising that Major Upton adds 
nothing on this head to what has been given to us by 
Burckhardt, and more recently by Lady Anne Blunt and 
her husband. Some facts may perhaps be gleaned from 
the remarks upon individual tribes and families, but even 
here the book is inferior to Lady Anne Blunt’s “ Bedouin 
Tribes,” while the proper names are printed in such an 
inaccurate transcription that they must be used with 
caution. 

Of the three parts into which the volume is divided the 
first and a small part of the second are personal narrative. 
The main bulk of the second part should have been alto- 
gether cancelled, for it consists, not of gleanings from the 
desert, but of gleanings from Pococke’s “ Specimen” and 
the extracts from Abulfeda printed at the close of 
White’s edition of that work. The author, whose cre- 
dulity is displayed in the earlier pages of the volume by 
an excursus on the Great Pyramid, based on conversations 
with a missionary of the Pyramid religion whom he met 
going out to preach to the heathen, accepts the whole 
mythical history of Arabia as sober fact, and as he has a 
theory that it throws great light on the parallel history of 
the Arabian horse, we are treated to some eighty pages of 
abridgment and excerpts from Pococke (generally with- 
out acknowledgment of the source). Unhappily, Major 
Upton’s knowledge of Latin is that of a backward school- 
hoy. He frequently misses the meaning of his author, 


and, to make matters worse, the book has been so care- | 


lessly revised for press by the friend who undertook to 
superintend the posthumous publication that zuguit 
Jalalo'ddinus becomes inguib Jalabd datnus, E] Makin, E) 
Maka, and so forth, while the words /éngua Arabica gua 
coelitus descendisse Alcoranus dicitur, with the marginal 
note 27 Alcor. Sur. XV/, become “ the Arabic language in 
which the heaven-born Alkoran is said to be descended in 
Alk.” The author is not stronger in Arabic than in Latin, 
as may be judged from the fact that he derives Hijaz 
from Hajar, @ stone, and Kheil, the generic name of the 
horse, from the pigment Kohl. No reliance therefore can 
he placed on the transcription of Arabic words, and here 
again errors of the press have conspired to produce results 
truly appalling. Of the names of the seven mares of the 
prophet, for example, not one is quite correct, and the 
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errors include such monstrosities as Sekh for Sekb, Sizez 
for Lizaz, Haif for Lakhig. In brief, everything that our 
author derives from books, and all the historical and 
geographical speculations which he is so fond of, are ab- 
solutely worthless. This blemish affects even the third 
part of the book, where Major Upton deals with his proper 
subject, the horse. For his actual observations on the 
strains of pure Arabian blood are hopelessly entangled 
with fabulous legend and baseless theories. It is to be 
observed, moreover, that he admits that his own reading 
of the information derived from the Anazeh did not 
always accord with the views of the friend who accom- 
panied him on his journey, an inhabitant of the verge 
of the desert, and long familiar with the Bedaween. Yet it 
is clear that Major Upton’s knowledge of Arabic was by 
no means sufficient to enable him to take up an indepen- 
dent position in such matters, Like most men with a 
hobby, he had a theory to which facts must bend, But what 
atheory! Nothing less than a mythical history of the 
Arabian horse, the purest strains of which he traces back 
first to the time of David, when “ the horses of his ances- 
tors were entailed on” Rabi‘atu-’l-faras, and then to 
Salam4n, the fourth in descent from lshmael. That all] 
authentic notices of the horse in Arabia point to a com- 
paratively late introduction of that quadruped is of course 
indifferent to our author, who presumably had never 
heard of the researches of Hehn, Guidi, and others in 
this field. 

Probably no European except Mr. Blunt can speak 
with real authority on the complicated subject of Arabian 
horse-breeding. Major Upton however takes no notice 
of what Mr. Blunt has written so well and fully on the 
topic, and on points where the two accounts diverge the 
uninitiated will hardly fail to prefer the clear and lucid 
statements of one who saw far more of the desert and is 
noi biassed by theory. Lovers of the horse will however 
peruse with interest Major Upton’s notes on the charac- 
teristic features of the Arabian breed illustrated by 
descriptions of individual animals. 

W. ROBERTSON SMITH 


OUR BOOK SHELF 


Easy Lessons tn Botany, according to the Requirements of 
the Revised Code, 1880, By the Author of “ Plant Life.” 
(London : Marshall Japp and Co., 1881.) 


NEITHER better nor worse than the innumerable other 


| little books of the same kind. The morphological part 


consists of the usual enumeration of descriptive terms, 
with coarsely-executed diagrams. The histology and 
physiology are very weak. The cell-nucleus is defined 
(p. 27) to be “a portion of the protoplasm denser than the 
rest,” which may or may not be the case, but we are 
further informed, which is a more doubtful statement, 
that “it is this part of the protoplasm which grows.” 
The following is at any rate a dogmatic way of stating the 
facts :—“ By the addition of nitrogen and sulphur (taken 
up in water by the roots) to the constituent parts of starch, 
protoplasm has the power of forming @/bzmenotds” (ste). 
If this is in accordance with the requirements of the 
Revised Code it only shows what tyranny in science is 
compatible with free institutions. On p, 32 we learn that 
“carbonic acid gas... finds itsway ... intothe sfiral 
vessels, which convey it to the cells of the #470-vaseular 
Very good ; the Revised Code ought to know. 
But surely as a matter of argument there isa screw loose 


| about the following sentence :—“ As the store of albumen 
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is undivided the grain of wheat is said to be A/osocolyle- 
donous’’ (p. 42). Not even the solemn name of the 
Revised Code can enable us to digest this without 
distress. 


Plant-Life. Popular Papers on the Phenomena of Botany. 
(London: Marshall Japp and Co., 1881.) 


THIS is a most attractive-looking book by the same author 
as the dismal little tractate just noticed. It might have 
been hoped that it would bave made clear some of its 
dark sayings. But they all seem to be ¢Aséssémis verbis, 
sugared over with copious extracts from all sorts of people, 
from Thoreau and Kingsley to Mr. Worthington Smith, 
Dr. Masters and Mr. Darwin. On p. 30 we have ‘‘The 
carbon absorbed from the air is combined with the cell- 
sap and forms a substance called starch,’’ which is even 
harder doctrine than anything in the “ Easy Lessons.” 
Much is said about Agwisefacee and the hygroscopic 
movements of the elaters of their spores. An unfortu- 
nate microscopist is quoted from Sczence Gosstp of such 
a remote date as 1878, who is of opinion that “the ulti- 
mate cause of this movement is quite unknown.... 
most probably it takes place by the contraction and ex- 
pansion of the cells of which the elaters are composed.” 
Of course it is well known that the spores are unicellular 
and the elaters are simply strips of the spirally torn outer 
cell-wall, The book, with all its blundering accounts of 
Englena (sic), Claydonia (sic), the “lovely Clostertum’’ 
which “ consists of two cells,” and the like, may stimulate 
the curiosity of those who know nothing of plants to 
know more and better. It is at any rate interesting to 
find that Prof. Schwendener’s lichen-theory has found its 
way to popular books, even though it is introduced with 
the remark that “concerning” gonidia “a humorous 
theory was promulgated a few years ago. but met with 
the ridicule it deserved.” The book has 148 illustrations 
drawn by the author, which scarcely do justice to the 
“specially prepared rolled paper” provided for them. 


The London Catalogue of British Mosses aud Hepatics, 
Published under the direction of the Botanical Record 
Club. Second Edition. (London: David Bogue, 1881.) 


Tus is a handy list on the well-known model of that 
formerly issued by Mr. Hewett Cottrell Watson for 
British flowering plants. It gives the distribution through 
the eighteen provinces into which Mr. Watson divided 
Great Britain for the purpose of ascertaining the range of 
British plants. 


HIE IESLEIGES  EO) MSG Oi TROT ERO: 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters 
as shori as possible, The pressure on his space is so great 
that it is intposstble otherwise to ensure the appearance even 
of communications containing interesting and nevel facts.) 


Dr, W. B. Carpenter and Mr. W. I. Bishop 


I AM sorry to find that Dr. Carpenter is ‘‘ greatly surprised ” 
at my allusion to the effect which has been produced by the 
circulation of his letter to Mr. Bishop, for in making that allu- 
sion ] was under tbe impression that this letter bad been put to 
a use other than that which Dr. Carpenter could have either 
intended or desired. If, as it now appears, 1 was wrong in 
entertaining this impression, it is needless to say that I am willing 
to apologise for having so far given it public expression ; and in 
this case ] can only infer that my error arose from an unfortunate 
difference in the estimate which we have respectively formed 
touching the scientific importance of the phenomena which Mr, 
Bishop has displayed. Snch physiological and psychological 
interest as these phenomena present appeared to me to cal] for 
investigation in the ordinary way, 7.e. by one or afew competent 
persons ; it did not occur to me that they were ofso much scientific 
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value as to call for such ‘‘an assembly of gentlemen” as that 
which met at Bedford Square. ‘Therefore, in writing my report, 
I took it for granted that Dr. Carpenter would have c incurred 
in the ‘‘regret” which 1 expressed that his friendly recom- 
mendation should have been, as I thought, so far misused by Mr, 
Bishop as to constitute a general advertisement ta scientific men ; 
and my expression of regret was thus intended to show that 1 
did not suppose Dr, Carpenter was to be considered intentionally 
responsible for the excitement which Mr. Lishop has succeeded 
in creating, It would nodoubt have been wiser had I ascer- 
tained Dr. Carpenter’s views upon this snbj<ct before a-suming 
that they were the same as my own, and 1 do not yet quite 
understand whether he considers Mr. Bishop’s manifestations 
worthy of all the a.tention which they have received. But in 
any case I hape that Dr. Carpenter will accept as more satis- 
factory an expression of further “regret,” when I say I am very 
grieved to find that my allusion to his relations with Mr, Bishop, 
althongh intended as a friendly allusion, does not appear to have 
met with his approval. CEORGE J, ROMANES 


Re W. 1. Bishop 

LET any one read carefully Dr, Carpenter's account of the card 
trick exhibited to him by Mr. Bishop; let him suppose that Mr. 
Bishop had two packs of cards, the one an ordinary pack for 
exhibition to the company, and the other a pack containing fifty- 
two cards, all alike (the backs of both packs being of the same 
pattern). Let Mr. bishop now yerform the trick with cards 
irom the latter pack, and his »ncce:s can he readily explained, 
But grant that Mr, Bishop had only one pack of ordinary 
cards: even then it is possible that the explanation of the trick is 
not hard to find. 

Dr. Carpenter allows that Mr. Bishop way have known where 
the selected card was placed. ake Dr. Carpenter's diayram on 
p. 188, and let No. 11 be the card known to Mr. Bishop, and 


which is to be finally discovered by Dr. Carpenter. ** Drop 
your left hand on any row yon wish fakew away,” says Mr. 


Bishop to Dr. Carpenter. Snppose, dy chance, B, D, and A 
successively dropped on and removed, as in the instance given 
by Dr. Carpenter, then the upper pair of row C, then 15, we 
have 11 left and the trick done. 

Suppos that C is selected first. Mr. Bishop nay now 
assure Dr. Carpenter that the card wanted is in that row, and 
that he has forced Dr, Carpenter ta select it. The chances are 
equal that Dr, Carpenter will in his next selection drop on that 
pair in row C, which includes 11, Should Dr. Carpenter in his 
third choice drop on If, a most convincing proof of Mr, 
Bishop’s will compelling power will have been exhibited. 

Should Dr. Carpenter however drop on 15, Mr, Bishop has 
merely to a k him to put it aside, and turning up the remaining 
card to exhibit it as the chosen and identified card. By a com. 
bination of the two methods of removing and leaving, Mr, 
Bishop can provide for all cases, and can perform a trick well 
known to schoolboys. 

Dr. Carpenter, as I read his letter, tells us how Mr. Bishop 
acted when he himself was the subject of the experiment. If 
Dr. Carpenter can declare that the rows of cards, pairs of cards, 
and single cards dropped in were i all three experiments re- 
moved, I must confess that the laws of probabilities are against 
me, and that there seems to be strong proof of Mr. Bishop’s 
power of we//-compelling, a power which, as far as ] have heard, 
Mr. Bishop has not yet publicly claimed to possess, 

If Mr. Bishop dé vot know where the selected card was 
placed, Dr. Carpenter must invent a name for Mr. Bishop's new 
power of discovering a card, the position of which neither Mr. 
Bishop nor ‘‘ the subject.of the experiment” knew, 

We can al} regret with Dr. Carpenter ‘‘that Mr, Bishop did 
not offer for like careful testing experiments,” &c. 

I had the pleasure of attending a pudZic performance given by 
Mr, Bishop in Edinburgh, on which occasion Mr, bLishop, much 
ta the entertainment of a crowded hall, exhibited the legerdemain 
by which he had duped the subjects of, I believe, the before- 
mentioned experiments. 

At this entertainment Mr, Bishop also showed how spiritualists 
performed snch feats as knocking nails into boards, putting 
rings on scarves, &c., while their hands were tied together 
bebind their backs and secured to a post. Prof. Turner, of the 
University of Edinburgh, explained to the spectatars (no doubt at 
Mr, Bisbop’s request) that Mr. Bishop seeszed to be enabled to 
perform those feats hy the peculiar conformation of the bones 
and muscles—perhaps both—of his shoulder and arm, 
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We are told by newspaper correspondents that to this physical 
gift Mr. Bishop has added the power of reading and getting 
pictures of his subjects’ thoughts, and now Dr, Carpenter endows 
him with the power of controlling the wills of his subjects, or— 
‘« may” teste—with some unnamed power still more mysterious. 
To Mr. Bishop as the snecessor of the Westminster whale or of 
Master Pongo, no one can have the slighte-t objection, Mr. 
Bishop as a great scientific phenomenon will, I fear, require 
better hacking than the careful testing of Dr. Carpenter, and 
letters of introduction from scientific and medical men in [din- 
burgh who received Mr. Bishop, and in their turn gave him 
letters of introtuction as a clever conjuror who performed by 
mechanical means feats of strength and agility attributed hy 
spiritualists to their immaterial familiars, 

THOMSON WHYTE 

Merchiston Castle School, Edinburgh, July 2 


Mind-Reading versus Muscle-Reading 


SEVERAL years ago I had the opportunity of witnessing 
in a private circle of friends some experiments on so-called 
‘*thought-reading,” even more striking than those recently 
described in your columns and elsewhere. An attentive observa- 
tion of these experiments led n:e to question the accuracy of that 
explanation of the phenomenon with which Dr. Carpenter has 
made us so familiar, namely, unconscious muscular action on the 
one side, and unconscious muscular discernment on the other. 
After making the most extravagant allowances for the existence in 
some persons of a mu-cular sense of preternatural acuteness, 
here still remained a large residuum of facts wholly unaccounted 
for on any received hypothesis. These facts pointed in the 
direction of the existence either of a hitherto unrecogni-ed 
sensory organ, or of the direct action of mind on mind without 
the intervention of any sense impressions. Such startling con- 
clusions conld not be accepted without prolonged and severe 
examination, and it was solely in the hope of stimulating inquiry 
amony those who had more leisure and more fituess for the pur- 
suit than my-elf that I published the brief record of my experi- 
ments which, some years ago, brought derision and denunciation 
upon me, As no physiologist came forward to give the subject 
the wide and patient inquiry it demanded, I went on with the 


investigation, and for five years have let no opportunity slip: 


which would add to the information I possessed. A letter 
addressed to the 7iwes, asking for communications from those 
who had witnessed gocd illustrations of the ‘willing game,” 
brought me in, at the time referred to, a floid of replies 
from all parts of Enzland, and down to the present time fresh 
cases are continually coming nnder my notice. Each case that 
seemed worthy of inqniry was, if possible, visited and investi- 
gated either by myself during the vacation, or by a friend on 
whom I could rely, It is true that many long journeys have 
been taken and much time has been spent without a commen- 
surate reward, but this was to he expected. Still, after ca-ting out 
cases which might or might not have been due to “ muscle- 
reading,” there remained abundaut evidence to confirm my 
belief in the insufficiency of Dr, Carpenter’s explanation, Until 
this evidence is published, which it will shortly be, and the 
accessible cases are examined and reported upon by a competent 
and impartial committee, I simply ask the public to suspend 
their judgment on this question. And to show that this is not 
an unreasonable request on my part, I here give a few particulars 
of a remarkable case which reached me only a few months ago, 
and was carefully investigated by my:elf last Easter. 

A clergyman in Derby-hire has five young children, four girls 
and one boy, aged from nine to fourteen years, all of whom are 
able to go through the ordinary performances of the ‘‘ willing 
game” rapidly and successfully, wethout the contact of the hanuls 
or of any communication besides the air between the person 
operating and the subject operated on, More than this, letters 
and words, ur names of places, of persons, and of cards, can be 
guessed with promptness and accuracy; the failures in any 
examination not amounting to one in ten consecutive trials. ‘The 
failures, ] am assured by the father—and there is no reason to 
deubt his veracity—form a far smaller fraction when the children 
are not embarras-ed hy the presence of strangers ; for example, 
the parents assured me that their children, before I arrived, told 
correctly seventeen cards chosen at random from a pack, without 
a single failure, and after that correctly gave the names of a 
dozen English towns indiscriminately selected. I will however 


only ask attention to what came under my own observation, 
which in brief was as follows :— 


One of the children, Maud, a child of twelve, was taken to 
an adjoining room, and both the doors between fastened. I 
then wrote on paper the name of some ubject sot ix the room (to 
prevent unconscious guidance by the eyes of those who knew the 
thing selected), and handed this paper round to those who were 
present. Not a word was allowed to be spoken. I myself then 
recalled the child, placed her with ber back to the company, or 
sometimes blindfolded her before bringing her into the room, 
and put her in a position where no whisper or other private 
communication could reach her undetected. In from two to 
twenty seconds she either named the object I had written down 
(the paper, of course, being concealed) or fetched it, if she could 
dv s> without difficulty, Each child was tried in succession, and 
all were more or less successful, but some were singularly and 
almost invariably correct in their divination of what I had 
written down; what was more curious, the maid-servant was 
equally sensitive. This led me to try other experiments with 
those who knew the words chosen: and the father was found to 
he pre-eminently the best willer, and to be in fact almost as 
necessary for success as the sensitive ‘‘ guesser” ; further experi- 
ments showed that a battery of minds, all intently fixed on the 
same word, was far more successful than one or two alone. Appa- 
rently a vervous induction of the dominant idea in our minds 
took place on the passive mind of the child, and the experiments 
recalled the somewhat analogous phenomena of electric and 
magnetic induction. There seemed to bea veritable exoneural 
action of the mind. 

Iam quite prepared for the chorus of sceptical laughter which 
will greet this statement. That there should he disbelief is 
qnite natura] ; a desire for further inquiry is all J ask for. To 
those who, with a single eye for truth, even if it be in collision 
with received opinions, are anxious to know if every possibility 
of error or deception was removed, permit me to add the follow- 
ing additionalexperiments. Instead of allowing the child to return 
to the drawing-room, I told it to fetch the chject as soon as 
it ‘* guessed ” what it was, and ¢Aev return with it to the drawiug- 
room. Having fastened the doors |] wrote down the following 
articles one hy one with the results stated : 4a77-drush, correctly 
brouzht ; ovazee, correctly brought ; wése-g/ass, correctly brought 
apple, correctly brought ; ¢oasting-for, wrong on the first attempt, 
right on the second; Azéfe, correctly brought : soothing-iron, 
correctly brought; ¢eevzd/er, correctly brought; cz, correctly 
brought ; sazcer, failure. On being told this object the child 
said, ‘Saucer came into my head, but I thought you would never 
ask for that after asking for a cup, so I wasn’t sure what it 
was.” Then names of towns were fixed on, the name to be 
called out by the child outside the closed door of the drawing- 
room, but guessed when fastened into the adjoiningroom. Jn this 
way Liverpool, Stockport, Lancaster, York, Manchester, Maccles- 
field were all correctly given ; Leicester was said to be Chester ; 
Windsor, Birmingham, and Canterbury were failures. I might 
give many other similar trials, for I spent three long evenings 
testing the children; but these results and the attempts made to 
answer the many questions that at once started to the mind, such 
as the effect of distance, &c., must be left for the present. 
Meanwhile, at the suggestion of Mr. Romanes, I have arranged 
for a small committee of scientific experts to visit the family, and 
verify or disprove the conclusion to which I have arrived, which 
is certainly opposed to that drawn by Mr. Komanes from his 
experiments on Mr, Bishop (NATURE, vol. xxiv. p. 172). 
Whether Dr. Carpenter will find in this case ‘‘a precise 
confirmation ” of everything he has said on the subject I cannot 
say. W. F, BARRETT 


July 3 
A Case of Slow, Sub-Tropical Discharge of Earth- 
Electricity, and the Sun Recognisant thereof 


In the course of yesterday afternoon, in the midst of a sky 
otherwise clear and exquisitely blue, a large cloud of unusual 
sbape and character began to form in the upper regions of the 
atmosphere vertically over, but very far above, the southern 
slope and even most elevated mountain tops of Madeira, and 
remaining thcre, as it did, most fixedly more than half the day, 
so contrary to the locomotive habits of ordinary clouds, it soon 
attracted the attention, and presently the fears, of most of the 
inhabitants. 

As seen from this place, between th. and 3h. p.m., there was 
little more than a single dense cloud of peculiarly rounded out- 
line and somewhat elliptical figure, stretching from the western 
horizon to within 10° or 15° of the zenith; but as time advanced, 
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other and successively smaller clouds were formed direetly under 
the first, having symmetrical and concentric outlines therewith, 
while the eentral vertical axis, which might be coneeived as 
passing through the whole series, remained unchanged and fixed 
in space, Thiscentral fixity, too, of them all continued, together 
with the infinite smoothness of the outlines of all the smaller lower 
strata of cloud, although the largest and uppermost one visible to us 
began to put forth a variety of fringes of cirro-cumulouns character ; 
and, as tested hy the spectroscope before sunset, all the lower 
smooth-rimmed clonds were remarkable for the large quantity of 
watery vapour they contained, and held fast too, for no rain fell, 
As sunset approached every one was gazing at the strange pheno- 
menon of a cloud-congeries of most portentous size and absolute 
fixature ahove the trade-wind, probably also the anti-trade 
region; and after sunset the most gorgeous coloured illumina- 
tions throngh all the ranges of :earlet-red, red, crimson-red, 
ultra-red, and then dun-coloured and grey passed from member 
to member of the series, distinguishing the various heights of its 
strata one above the other; while the greatness of the general 
height was shown, even long after darkness had set in, by a 
faint lunar-like illumination of the northern outline of the whole. 
But by ten o’clock that began to fail, and the system of super- 
posed clouds was beginning to contraet on its central axis, and 
faded away, without leaving its place, kefore morning. 

In so far we had hcen witnessing, though without any positive 
light of its own, a vertical series of disks of elondy matter, 
extremely like the lower end of the suecessive, transverse, 
di-cous arrangements seen in a gas vacnum-tube of large dimen- 
stons, when the electric discharge from a powerful induction-coil 
is passing through it; and we were inevitably reminded thereby 
that the cosmieal electric theory of M. Gaston Planté {of 
“secondary batteries or storage” fame) justifies an eseaye of 
the earth’s interior electricity from time to time into planetary 
space, and more particularly to the sun. 

Was there, however, in this case any symptom of the sun 
exciting, or calling for, any such discharge, and from this part 
of the earth ? 

The sun was undoubtedly in the Northern Tropie, and the 
highest northern declination for the year had just been reached ; 
but for a fortnight or more past the solar spot manifestations 
had generally been weak, almost fading away. ‘This 1 knew 
well, having taken a picture of the sun-spots every day (Sundays 
exeepted) since I have been here. Nowever, though the appear- 
ances were as poor as they well could be on June 21, 22, and 23, 
yet on Friday, June 24, there was a little improvement, some 
new, thongh small symptoms appearing in either solar tropic. 
On Saturday, June 25, these new features were confirmed and 
slightly inereased. Lut what were they on Sunday, June 26, 
when the extraordinary cloud-arrangement was hanging so long 
above Madeira ? 

I, who am here merely as a private amateur in a different sub- 
jeet, know not; but on Monday morning, so early as Sh. 30m. 
a.m., 1 was astonished and delighted at the solar scene then pre- 
sented. The spots first caught sight of on I’riday were now well 
advanced and much developed ; a new group with extensive 
double ramifications had alo appeared in the same tropie nearer 
the equator; while finally, near the middle of the sun’s disk in 
the south tropie, were two large spots, with eonnections extend- 
ing over 60,000 miles in length of solar surface, and indicating 
more solar energy to have been thereby rapidly, if not suddenly, 
manife-ted within the last forty hours, than anything which I, at 
least, have witnessed for a very long time past. 

Prazzi SMYTH, 
Astronomer-Royal for Seotland 
Jones’s Hotel, Quinka do Corvalho, 
Funehal, Madeira, June 27 

P.S.—The grand, and now circumpolar, comet was not 

neglected here on the same night.—P, S. 


Carbonic Acid Gas not Free in Sea Water 


In a short paragraph in NaTuseE, vol. xxiv. p. 176, it is 
stated that Tornd, in the Norwegian Deep-Sea Expedition, had 
found ‘‘ carbonie acid hoth in a gaseous and basic form.” 

For some time past I have doubted whether there was any 
free carbonie acid gas in the deep water where pressure 
should make its presence felt. Lately, ina paper to the Royal 
Microscopical Society, I have demonstrated tbat if there is any 
earbonie aeid in the sea water at great depths, its dissolving action 
is not equal in rapidity and intensity to that exercised by a 


microseopic Thallophyte which bores intoan his: “ves sponge 
spieules from within. Moreover amongst de «s+ deposits 1 
find perfect organisms which have long been ,+ 4. ¥’.ch have 
been penetrated by parasites and covered ce and there by 


foraminifera, and yet in exposed parts, the or!.amentation 1s 


perfect. There is no evidence of erosion. 
Now on carefully examining into Torno’s essay come to a 
different conclusion to the writer in NATURE, and 1 nd that the 


able Scandinavian denies the existence of free carbonic acid in 
the sea. 

The following notes, which I] made in abstraeting Torno’s 
“Chemi” of the Norwegian North Auantic Ex; edition, Part 
II., may be interesting :— 

The carhonie acid gas, driven off by the proecss of boiling sea 
water, when collected, varied in a most marked manner; it was 
always appreciable, and the quantity was sometimes large. The 
pressure was that of the atmosphere. Under different conditions, 
and when the gases were boiled out in a vaenum created by 
steam, and of course at a lower temiperature, the quantity of 
earbonic acid gas was often svemeasurably smail, Moreover the 
quantity varied. 

Jacobsen, by distillation, suceeeded in expelling the whole 
amount of carbonic acid contained in a qnarter litre of sea water, 
and found that North Sea water contained 100 mgr. per litre. 
The neutral carbonates in the re-iduary deposit contained about 
to mer. per litre. Ilenee a very small proportion of the ear- 
honic aeid driven off by distillation, could have heen present in 
biearbonates. Vierthaler had asserted that the earbonie acid in 
sea wuter was got out of the biearbonates by boiling. 

If the earbonie aeid is free and absorbed by the sea water ina 
free gaszons form, it is remarkable that it should not be more 
readily got. Jacobsen supposed that sea water has a peculiar 
property of retaining its carbonic acid, owing to the presence 
of the chloride of magnesia. Buchanan was led to helieve 
that most of the salts were in some degree distinguished by 
the property of determininz the retention of carbonic aeid in 
the sea, Ile especially insisted on the importance of the sul- 
phates, and asserted the me: n amount of carbonie acid present 
in the waters of the Southern Seas to he 43°25 mgr. yer litre. 

Tornd, following Jacobsen, fonnd the amount of earbonie 
aeid gas present in the water of the track of the northern eruise 
of 1877 to Le about 100 mgr, a litre, but gt 12 mgr. yer litre as 
a variation in the amount. 

He was struck with the improba vjility that sea water should 
possess so remarkable a power of retaining mechanieally one 
gas and exert no corresponding inflvence on others, and then he 
found that sea water had ax alkaline reaction. le began to 
helieve that some of the neutral carbonates bad been decomposed 
during the boiling, and had evolved much of the earbonie acid 
as. 

: He then proved by experiment thatthe saline mixture in sea 
water, on the temperature being raised to the boiling point, de- 
eomposed neutral carbonates, and that all previons experiments 
with the object of mea-nring the carbonie acid in the sea water 
had been faulty. He was influenced by some experiments on 
the determination of carbonic acid gas in mineral water, and 
applied the method to sea water. 

He found the total amount of carbonic acid gas in a specimen 
to he 97 mgr. per litre, and the proportion forming neutral 
earhonates to average about 53 mgr. The difference, 44 mgr., 
eannot oecur free as gas, but will unite with the carbonates to 
form bicarbonates. Hence Jaeobsen’s experiments could be 
explained on the assumption that sea water contains no trace of 
free carbonic acid, but as mueb as §3 mgr. per litre forming 
carbonates, and only 44 mer, forming biearlonates. 

On page 35 he states: ‘Jf we dcar in mind that sea water ts 
an alkaline finid which does not contain the smallest trace of free 
carbonic acid.” 

What a comfort this must be to globigerina and coral reefs ! 

June 27 P, MARTIN DUNCAN 


Symbolieal Logic 


I AM afraid I share the proverbial obtuseness of my country- 
men inthe matter of jokes. I really did not at first see the 
point of Mr, Venn’s humorous suggestion that ‘‘an attitnde of 
slight social repression” should be observed towards troublesome 
authors of new proposals. Now however that Mr, Venn has 
kindly pointed it out to me (see NATURE, vol. xxiv. p. t40), I 
see the joke perfectly and can laugh at it heartily. 
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As for the little parenthe-is which offended me, I am sorry I 
noticed it, a d hope Mr. Venn will forgive the passing irritation 
which it ,~oduces, What he means hy the words ‘1 knew 
that he was very an-ious that the fact should be known,” I do 
not quite understand ; but the matter is too unimportant for 
further comment. 

With rezard to the ‘‘crowning triumph’ quotation or mis- 
quotation, I can only congratulate Mr. Venn on the adroitness 
with which he eluded the dilemma in which I quite thought 1 
should place him. In my simplicity I expected that he would 
answer Ves or Vv to my question ; but Mr. Venn was not thus 
to be caught. 

It is but fair to own that the critical remarks which I made on 
Mr. Venn’s book in ny last letter, though perfectly just as far as 
they go, are somewhat one-sided. As I only spoke of points on 
which he and I differ in opinion it could not well be otherwi-e. 
His book contains much other matter which I did not tonch 
upon at all, and of which 1 entertain a very high opinion. His 
diagrammatic method especially is most ingenious, and his expo- 
sition of it is lucid and attractive. The limits of its application 
in actual practice are, as he himself points out, rather narrow ; 
but within those limits, and for purposes of illustration and veri- 
fication, it is undoubtedly an important contribution to the science 


of logic. HuGcH McCoLi 
Bounlogne-sur- Mer, July 2 


How to Prevent Drowning 


TROSE who have followed the correspondence commenced in 
Nature by Dr, MacCormac may be interested in the following 
extract from an es-ay, ‘‘ Pourquoi les Bétes nagent naturelle- 
ment,” which occurs oddly enouzh in a book entitled ‘ Observa- 
tions sur les Plantes et leur Analogie avec les Insectes,” published 
at Strasburg in 1741 by Guido Augustin Bazin, a physician of 
that place :— 

© Lor-qu’un homine qui n’a point appris 4 nager tombe dans 
Veau, il n’y a point de doute que s'il pouvoit tenir son corps 
dans une position verticale et fixe, et porter ses jambes en avant, 
comme il fait lorsqu’il marche sur la terre, il ne pilit nager 
naturellement aussi bien que, les bétes, les habiles nageurs le font 
souvent pour leur plaisir. Nous connoissons un peuple entier qui 
ne nage pas autrement, ce sont les Hfottentots; voici ce qu’en dit 
Mr, Kolbe, dans une bonne description qu'il nous a donnée du 
Cap de bonne Espérance :—‘‘ Aussi faut-il avouer qu’ils (les Hot- 
tentots) sont les meilleurs et les plus hardis nageurs que j’aye 
ja:oais vu. Leur maniére de nager a méme quelque chose de 
frappant, et je ne scache pas qu’aucune nation s’y prenne de la 
méme fagon. Ils nagent tout droits; leur col est entigrement 
hors de l’eau, aussi bien que leurs bras, qu’ils étendent en haut ; ils 
se servent des pieds pour avancer, et pour se mettre en équilibre, 
mais je n’ai jamais pu scavoir comment ils les font jour. Tout 
ce qu’'tl y’a de sfir, c'est qu’ils avancent tres vite. Ils regardent 
en bas, et ont presque la me ne attitude que s‘ils marchoient sur 
terre ferme,’ Mais cette attitude est impossible 4 un homme qui 
ne s'est pas point exercé 4 la prendre, parce que les mouvements 
de l’eau, et Pincertitude de son corps, toujours vacillant dans un 
liquide, le tirent 4 tout moment de Ja direction verticile, et 
Yeutrainent malzré Ini en avant ou en arriére” (pp. 44, 45). 

W. T. THISELTON DYER 


Resonance of the Mouth Cavity 


I HAVE not tried Mr. Naylor’s experiment, but from the 
account which he gave of it I could not see that any novel fact 
was involved, nor do 1 now see that the fact of ‘the different 
rales of vibration being a/rcady ix the air” alters materially the 
conditions of the case. Whether the sounds are produced by 
the clatter of wheel-, the impact of the thnumb-nail upon the 
teeth, or by the vibrating tongue of a jew’s-harp, the part playcd 
by the mouth-cavity in selecting the notes of a tune is sub- 
stantially the same. GEORGE J. ROMANES 


Storage of Energy 


Like many others, I have given much thought to the accumu- 
lation of force, and have felt much astonished at the account of 
Faure’s battery, if it is to be so called, althongh of course such a 
eacepnent was to be expected from the time that Planté made 

is. 

I see that men immediately rush to waterfalls, rivers, and tides 
to obtain the power for accumulation when they leave coal and 


woed ; my ideas are rather in the direction of wind ; and I have 
often pictured our country covered, like that around Zaandam, 
with windmills, The wind is not constant, but more so than 
most of our efficient stream-, and it is found at every spot. The 
power is quite unlimited, and we can moderate the action of the 
machinery whenever we obtain the requisite force. Storage has 
hitherto been required. ! haveimagined our windmills pymping 
up water to great reservoirs, but we have not yet learned to 
make reservoirs for water except at an enormous expense and in 
unprotected valleys; other imaginings have come iuta many 
minds, but if we have a really true and safe storage, such_as 
described, the wind will become our fire to warm us, our steain 
to drive us, our gas to light us, and our universal servant. The 
wind will drive our-mills, too (except when a fog comes, lasting 
30 long that our stores of power fail), with sufficient storage, in- 
constancy will cease to trouble us, whilst every valley may have 
its lights and every mountain-top its beacon, and darkness will 
scarcely trouble mankind in this new-coming world of light. We 
have heard of the golden servants of Vulcan and the mechanical 
slaves of the great Khan, What will be the result when every 
man has the wind at his command ani the lightning at bis service 
by friction, like Aladdin? It seems to me that the wind is the 
great power that we shall next use, and that Prince—the power 
of the air—shall be bound to serve us for at least a thousand 
years, 

The Dutch have long made windmills, but when over in Hol- 
land a few years ago examining a little, I was unable to find the 
books wanted on the subject. 

The fact that coal can be carried will not affect the question if 
wind is u-ed. Wind carries itself. We shall seek our power 
from the heavens instead of the infernal pits, and a race of 
healthy, ruddy faces will take the place of the blackened and 
degraded countenances from mines. 

I wish to show that we have excess of powerinthe wind, Will 
this new accumulator, of which I know nothing from per- 
sonal experience, serve us to keep it? To keep it a few hours is 
a great peint, Coal becomes secondary if we accumulate the 
force of the wind, and Niagara itself will be no longer wanted. 
Of course we need machines to u-e the wind-power. At present 
coals are cheaper with us; not so in all parts of Holland, and 
not so in many other places, lowever, here we have problems 
enough to solve ; do not let us throw cold water on the dis- 
coveries of others, or show, as scientific men so often do, our 
own opinion to be dear beyond the truth among oH Pe 


Explanation of the Female Dimorphism of Paltostoma 
torrentium 


In his paper on “ Palfostoma torrentiunt, eine Miicke mit 
zweigestaltizen Weibchen” (Aosmos, vol. viii, pp. 37-42), my 
brother Fritz Miiller suppo-es that this species of Blepharoceri- 
dze originally was blood-suckinzg, but in later times changed its 
habits and became fond of flower-nectar. Inthe males, who need 
only little food, this chanze of habits and the corresponding change 
of the mouth-parts was accomplished, my brother supposes, more 
rapidly and perfectly than in the females, who, maturing eggs 
and passing tbe winter, stand in need of more albuminous food 
than the males do. Whilst therefore in some females of Padfo- 
stoma torrentium the same change of habits and mouth-parts has 
taken place as in the males, other females have still more or 
less continued their original blood-sucking habits and preserved 
their original blood-sucking instruments. 

This explanation given by my brother is not yet proved by 
any direct observation of Paéfostoma’s habits, He mentions, as 
an indirect argu.nent for his opinion, that in several Diptera the 
females have been stated to be blood-sucking, whilst the males 
tuke nectar of flowers. It may therefore be worth publi-hing, 
that in Apts punctata really just the same takes place as my 
brother’s explanation of the female dimorphism in Falfostoma 
forrentium requires to be supposed: males who exclusively feed 
on flower nectar, besides females, both enjoying flower-honey 
and attaching living animals and sucking their blood. Several 
weeks azo (May 26) a great many males as well as females of 
Empis punctata roved on the flowers of bawt/orn (Crataegus 
exyacantha), The males were exclusively occupied with suck- 
ing nectar. Of the females some did the saine, whilst others 
attacked, murdered, and consumed the most clever visitor of 
flowers among all our Syrphidee, Réingia rostrata, - 

HERMANN MULLER 
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ACROSS AFRICA} 


O cross Africa has almost ceased to be an extraordi- 
nary feat. Indeed it seems evident, the more we 
know of the Portuguese native traders, that even before 
Livingstone’s memorable first journey, it was no un- 
common thing for the Pombeiros to do in the ordinary 
way of business. Of course some routes are more 
dangerous than others, and that by which Stanley made 
his famous march was perhaps the most difficult and 
dangerous that could be selected. Still the journey 
performed by Major Serpa Pinto was in many ways 
remarkable, and perhaps not its least remarkable 
feature is the characteristic manner in which he tells 
his story. The Major's narrative is in every respect 
a contrast to the quiet and sober narrative of Dr. Holub, 
recently reviewed in these pages. The Major is all 
excitement and enthusiasm, and his frequent digression 
to unbosom himself of his feelings under his frequently 
trying circumstances, though they do not convey much 
information, are pleasant reading. The expedition of 
which he was leader was fitted out very handsomely by 
the Portuguese Government, its object being to cross the 
continent from the Portuguese settlements in the west to 
those on the east coast. He was accompanied by MM, 
Ivens and Capello, but these soon parted from him,and con- 
ducted an exploration on their ownaccount, the fullnarrative 
of which has yet to be published. Much time was wasted at 
the out:et before the expedition could leave Benguella, col- 
lecting carriers and making other arrangements, so that it 
was January, 1878, before the Major fairly started for the 
interior. Althongh much of the ground he traversed had 
been gone over before, coinciding partly with the route of 
Livingstone, still he was able to open upa considerable 
stretch of new country, and most of all to clear up to a 
great extent the complicated hydrography of the region 
lying between the West Coast and the Zambesi. While the 
Major has many interesting notes on the natural history 
of the country he traversed, and while he seems to have 
been able to bring to light some new animals and not a 
few new plants, the main value of his narrative lies in the 
full details he gives on the geography and ethnology of 
Western South Africa. He was unable to carry out the 
original programme of the expedition, having been com- 
pelled to turn southwards on reaching the Central Zambesi, 
reaching the East Coast at Natal. On leaving Benguella 
the Major proceeded in a south-easterly dire: tion towards 
the Cunene, before reaching which he turned north-east- 
wards, proceeding by Caconda to Bihé. After staying here 


for some time he again turned south-eastwards across the | 


Cuando to the Zambesi, a little below its junction with 
the Liba, which seems to have more right to be considered 
the main stream than that which comes from the east. 
Proceeding down the Zambesi, passing numerous cata- 
racts, he got into trouble among the Barotse, a new king 
having succeeded to the deposed Sepopo, whom Dr. 
Holub found ruling the Marutse-Mabunda kingdom at 
Sesheke. Escaping with bare life, he fell in with the 
French missionary family Coillard, who gave him all 
possible succour, visited and attempted to survey tbe 
Victoria Falls, and proceeded southwards and eastwards 
in a leisurely way into country pretty well known, but of 
which and of its various native states he is able to give 
us some interesting details. Between the West Coast 
and the Zambesi the expedition must have crossed 
hundreds of rivers, many of which Major Pinto has laid 
down with approximate accuracy in his maps. For he 
deserves the highest praise for the persistency with which 
he took his observations under the most trying circum- 
stances, so that to the cartographer his work is of the 
greatest value. It is no easy matter to discriminate the 

™ “How I Crossed Africa. from the Atlantic to the Indian Ocean,” &c. 
By Major Serpa Pinto. Translated from the Author’s manuscript by Alfred 


Elwes. Two vols. Maps and Illustrations, (London: Sampson Low and 
Co., 1681 4 


various watersheds here, and indeed the obsetvations of 
Major Pinto, combined with those of previous travellers, 
shows that many of the rivers which flow north to the 
Congo, south-west to the Atlantic, south by Cubango to 
Lake Ngami, and south-east to the Zambesi, rise quite 
close togetber on what is really a table-land ; and in the 
rainy season it will often be difficult for them to make up 
their minds which direction they shall take. Major 
Pinto’s numerous maps tend greatly to clear up the com- 
plicated hydrogiaphy of this region. 

The country through which he passed to reach the 
Zambesi is varied in its aspect and productiveness, though 
most of it is luxuriantly fertile,and capable of great develop- 
ment. Much of it is however swampy, and even cultivated 
fertile districts are depopulated, mainly through wars and 
slave-hunting. Major Pinto tells us much that is inter- 
esting on the metal-working, which is common along the 
first part of his route. There seems to be really a large 
store of iron in this region, and the natives show consi- 
derable ingenuity in working it. There are several chief 
centres for these operations, and the metal is fashioned 
into all sorts of implements and weapons. 


Fic, 1.—Cabango Man, 


“ During the coldest months, that is to say June and 
July, the Gonzellos miners leave their homes and take up 
their abode in extensive encampments near the iron- 
mines, which are abundant in the country. In order to 
extract the ore they dig circular holes or shafts of about 
ten to thirteen feet in diameter, but not more than six or 
seven feet deep; this arises most probably from their 
want of means to raise the ore to a greater elevation. 
I examined several of these shafts in the neighbourhood 
of the Cubango, and found them all of a similar character. 
As soon as they have extracted sufficient ore for the 
work of the year they begin separating the iron. This is 
done in holes of no great depth, the ore being mixed with 
charcoal, and the temperature being raised by means of 
primitive bellows, consisting of two wooden cylinders 
about a foot in diameter, hollowed out to a depth of four 
inches, and covered with two tanned goat-skins, to which 
are fixed two handles, twenty inches long and half an 
inch thick. By a rapid movement of these handles a 
current of air is produced which plays upon the charcoal 
through two hollow wooden tubes attached to the 
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cylinders, and furnished with clay muzzles. By incessant 
labour, kept up night and day, the whole of the metal 
becomes transformed, by ordinary processes, into spades, 
axes, war-hatchets, arrow-heads, assegais, nails, knives, 
and bullets for fre-arms, and even occasionally fire-arms 
themselves, the iron being tempered with ox-grease and 
salt. Ihave seen a good many of these guns carry as 
well as the best pieces made of cast steel.” 

The book contains several illustrations of the methods 
adopted, and the double-bellows used for the furnace is 
very curious. His observations on the animals met with 
along his route are valuable, and he has carefully indi- 
cated on his map where the principal animals are found. 
Elephants seem to be abundant enough south-east of 
Bihé, and lions were met with in considerable numbers as 
the Zambesi was approached. He also met with the huge 
and dangerous butialces familiar to readers of Living- 
stone’s First Journey. One of our illustrations gives a 
good idea of an antelope which was met with in the 
Cuchibi, which the Major thus describes :— 

*“ At one of the turns of the river I perceived three 
antelopes of an unknown species, at least to me; but 
just as I was in the act of letting fly at them they 
leaped into the water and disappeared beneath its 
surface. The circumstance caused me immense surprise, 
which was increased as I went further on, as I occa- 
sionally came across several of these creatures, swim- 
ming, and then rapidly diving, keeping their heads under 
water, so that only the tips of their horns were visible. 
This strange animal, which I afterwards found an op- 
portunity of shooting on the Cuchibi, and of whose 
habits I had by that time acquired some knowledge, is 
of sufficient interest to induce me for a moment to 
suspend my narrative to say a few words concerning it. 
It bears among the Bihenos the name of Quichdbo, 
and among the Ambuellas that of Buzi. Its size, when 
full grown, is that of a one-year-old steer. The colour of 
the hair is dark grey, from one quarter to half an inch 
long, and extremely smooth ; the hair is shorter on the 
head, and a white stripe crosses the top of the nostrils. 
The length of the horns is about two feet, the section at 
the base being semicircular, with an almost rectilinear 
chord. This section is retained up to about three-fourths 
of their height, after which they become almost circular 
to the tips. The mean axis of the horns is straight, and 
they form a slight angle between them. They are twisted 
around the axis without losing their rectilinear shape, 
and terminate in a broad spiral. _The feet are furnished 
with long hoofs similar to those of a sheep, and are curved 
at the points. This arrangement of its feet and its 
sedentary habits render this remarkable ruminant unfitted 
for running. Its life is therefore in a great measure 
passed in the water, it never straying far from the river 
banks, on to which it crawls for pasture, and then chiefly 
in the night-time. It sleeps and reposes in the water. 
Its diving-powers are equal, if not superior, to those 
of the hippopotamus. During sleep it comes near to the 
surface of the water, so as to show half its horns above it. 
It is very timid by nature, and plunges to the bottom 
of the river at the slightest symptom of danger. It can 
easily be captured and killed, so that the natives hunt it 
successfully, turning to account its magnificent skin and 
feeding off its carcase, which is however but poor meat. 
Upon leaving the water for pasture its little skill in 
running allows the natives to take it alive; and it is not 
dangerous, even at bay, like most of the antelope tribe. 
The female, as well as the male, is furnished with horns. 
There are many points of contact between the life of 
this strange ruminant and that of the hippopotamus, its 
near neighbour. The rivers Cubangui, Cuchibi, and the 
upper Cuando offer a refuge to thousands of Quichdbos, 
whilst they do not appear either in the lower Cuando or 
the Zambesi. I explain this fact by the greater ferocity of 
the crocodiles in the Zambesi and lower Cuando, which 


would make short work of so defenceless an animal if it 
ventured to show itself in their waters.” 

Major Pinto’s account of the powerful kingdom of Bihé 
is full of interest. It is evident from his narrative and 
those of Dr. Holub and Mr. Joseph Thomson that these 
African states are in a constant state of unstable equi- 
librinm. Not only are the chiefs and dynasties frequently 
changed, but an entire population may be removed or 
reduced to slavery, and its dominant place taken by a 
conquering people. The Bihenos are probably the most 
extensive travellers in Africa. 

“\Vhere travelling is concerned as connected with 

trade, nothing comes amiss to the Bihenos, who seem 
ready for anything. If they only had the power of 
telling where they had been and describing what they 
had seen, the geographers of Europe would not have 
occasion to leave blank great part of the map of South 
Central Africa. The Biheno quits his home with the 
utmost indifference, and bearing a load of sixty-six pounds 
of goods, will start for the interior, where he will remain 
two, three, and four years; and on his return, after that 
lapse of time, will be received just as though he had been 
on a journey of as many days. Silva Porto, whilst engaged 
in doing business with the Zambesi, was despatching his 
negroes in other directions, and was trading at the same 
time in the Mucusso country and in the Lunda and Lua- 
pula territories. The fame of the Bihenos has travelled 
far and wide, and when Grag¢a attempted his journey to the 
Matianvo he first proceeded to the Bihé to procure carriers. 
These people have a certain emulation among one an- 
other as travellers, and I met with many who prided 
themselves on having gone where no others had ever 
been, and which they called déscovertug new lands, 
They are bronght up to wandering from their very 
infancy, and all caravans carry innumerable children, 
who, with loads proportionate to their strength, accom- 
pany their parents or relatives on the longest journeys ; 
hence it is no uncommon thing to find a young fellow of 
five-and-twenty who has travelled in the Matianvo, 
Niangué, Luapula, Zambesi, and Mucusso districts, 
having commenced his perigrinations at the age of nine 
years.” 
; Major Pinto has a good deal to tell us of the various 
kinds of ants he met with on his journey, though the 
value of his observations is much decreased from his 
want of a knowledge of entomology. Here is his account 
of one terrible insect :— 

‘‘When the work of cutting down the wood for our 
encampment commenced I saw a sudden commotion 
among my blacks, who then took to their heels in every 
direction, Not understanding the canse of their panic, I 
immediately proceeded to the spot to make inquiries. On 
the very place which | had selected for my camp appeared 
issuing from the earth millions of that terrible ant called 
by the Bihenos gudssonde, and it was the sight of these 
formidable creatures which scattered my men. The 
quissonde ant is one of the most redoubtable c7/d beasts 
of the African continent. The natives say it will even 
attack and kill an elephant, by swarming into his trunk 
and ears. It is an enemy which, from its countless 
numbers, it is quite vain to attack, and the only safety is 
to be found in flight. The length of the quissonde is about 
the eighth of an inch; its colour is a light chestnut, which 
glistens in the sun. The mandibles of this fierce hy- 
menopter are of great strength, and utterly disproportioned 
to the size of the trunk. It bites severely, and little 
streams of blood issue from the wounds it makes. The 
chiefs of these terrible warriors lead their compact pha- 
lanxes to great distances and attack any animal they find 
upon the way. On more than one occasion during my 
journey I had to flee from the presence of these dreadful 
insects. Occasionally upon my road I have seen hun- 
dreds of them, apparently crushed beneath the foot, get 
up and continue their march, at first somewhat slowly, 
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but after a time with their customary speed, so great is Mucassequcres, who seem to be a remnant of one of the 


their vitality.” 


The author gives some valuable details concerning the 
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primitive African tribes. 
“The Mucassequeres occupy, jointly with the Am- 
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buellas, the territory lying between the Cubango and 
Cuando, the latter dwelling on the rivers and the former 
in the forests; in describing the two tribes, one may say 
that the latter are barbarians and the former downright 
savages. They hold but little communication with each 
other, but, on the other hand, they do not treak out into 
hostilities. When pressed by hunger the Mucassequeres 
will come over to the Ambuellas and procure food by the 
barter of ivory and wax. 
independent, and not recognise any common chief. If 
they do not fight with their neighbours they nevertheless 
quarrel among themselves; and the prisoners taken in 
these conflicts are sold as slaves to the Ambuellas, who 
subsequently dispose of them to the Bihé caravans. The 
Mucassequeres may be styled the true savages of South 
Tropical Africa. They construct no dwelling-houses or 
anything in the likeness of them. They are born under 
the shadow of a forest-tree, and so they are content to 
die. They despise alike the rains which deluge the earth 
and the sun which burns it; and bear the rigours of the 
seasons with the same stoicism as the wild beasts. In 
some respects they would seem to be even below the wild 
denizens of the jungle, for the lion and tiger have at least 
a cave or den in which they seek shelter, whilst the 
Mucassequeres have neither. As they never cultivate 
the ground, implements of agriculture are entirely un- 
known among them; roots, honey, and the animals 
caught in the chase constitute their food, and each tribe 
devotes its entire time to hunting for roots, honey and 
game. They rarely sleep to-day where they lay down 
yesterday. The arrow is their only weapon; but so 
dexterous are they in its use, that an animal sighted is as 
good as bagged. Even the elephant not unfrequently 


Each tribe would seem to be | 


falls a prcy to these dexterous hunters, whose arrows find 
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every vulnerable point in his otherwise impervious hide. 
The two races which inhabit this country are as different 
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in personal appearance as they are in habits. The Am- 
buella, for instance, is a black of the type of the Cau- 
casian race ; the Mucassequere is a white of the type of 
the Hottentot race in all its hideousness. Many of our 
sailors, browned by the sun and beaten by the winds of 
many a storm, are darker than the Mucassequeres, whose 
complexion besides has so much of dirty yellow in it as to 
make the ugliness more repulsive. I regret exceedingly 
my inability to obtain more precise data concerning this 
curious race, which I consider to be worthy the special 
attention of anthropologists and ethnographers. In my 
opinion this branch of the Ethiopic race may be classi- 
fied in the group of the Hottentot division. In form it 
possesses many of the characteristics of the latter, 
and we may observe in this peculiar race a sensible 
variation in the colour of the skin. The #zshmen 
to the south of the Caladri are very fair of hue, 
and I have noticed some who were almost white. 


They are low of stature and thin of body, but exhibit | 


all the characteristics of the Hottentot type. To the 
north of that same desert tract, more especially about 
the salt-lakes, there is another nomad race, that of the 
Massaruas, strongly built, of lofty stature, and of a deep 
black, who possess the same Hottentot type, and who 
indubitably belong to the same group. I was told on 
the Cuchibi that between the Cubango and the Cuanda, 
but a good deal to th> south, there existed another race, 
in every respect similar to the Mucassequeres, both in 
type and habits, but of a deep black colour. In con- 
sideration therefore of the affinity of character, 1 have 
no hesitation in admitting that the Hottentot group of the 
Ethiopic race extends to the north of the Cape as far as 
the country lying between the Cubango and the Cuando, 
passing through sundry modifications of colour and 
stature, due probably to the conditions under which they 
live, to altitude, to the great difference of latitude, or even 
to other causes that are less apparent.” 

By the time Major Pinto reached the Barotse territory 
and fell in with the hospitable missionary family Coillard, 
he had got on to comparatively well-known ground, 
though the interest of his story is sustained to the very 
end ; and even here he succeeds in addirg something to 
our knowledge of the countries through which he passed. 
His visit to the Great Falls of the Zambesi, and his illus- 
trations taken from various points, are a material addition 
to what we know of them from the narratives of Living- 
stone and Mohr. Some of his observations are worth 
quoting, especially as, under circumstances of the greatest 
danger, he succeeded in making a fairly accurate survey. 
 Mozi-oa-tunia” is a Basuto word, meaning “the smoke 
is rising,” “so that it is very easy to suppose how a name, 
common among the natives and apparently so apt and 
EPprOPHaNEy came to be given by strangers to the cataract 
itself. 

“ Mozt-oa-tunia is neither more nor less than a long 
trough, a gigantic crevasse, the sort of chasm for which 
was invented the word abyss—an abyss profound and 
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monstrous into which the Zambesi precipitates itself | 


bodily to an extent of 1978 yards. The cleft in the 
basaltic rocks which form the northern wall of the abyss 
is perfectly traceable, running east and west. Parallel 
thereto, another enormous wall of basalt, standing upon 
the same level, and 110 yards distant from it, forms the 
opposite side of the crevasse. The feet of these huge 
moles of black basalt forma channel through which the 
river rushes after its fall,a channel which is certainly 
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northern wall of the cataract over which the water flows 
is in places perfectly vertical, with few or none of those 
breaks or irregularities that one is accustomed to sce 
under such circumstances. An enormous volcanic con- 
vulsion must have rent the rock asunder and produced 
the huge abyss into which one of the largest rivers in the 
world precipitates itself. Undoubtedly the powerful 
wearing of the waters has greatly modified the surface of 
the rocks, but it is not difficult for an observant eye to 
discover clearly that those deep scarps, now separated 
from each other, must at one time have heen firmly united. 
The Zambesi, encountering upon its way the crevasse 
to which we have alluded, rushes into it in three grand 
cataracts, because a couple of islands which occupy two 
great spaces in the northern wall divide the stream into 
three separate branches. The first cataract is formed by 
a branch which passes to the south of the first island, an 
island which occupies, in the right angle assumed by the 
upper part of the cleft, the extreme west. This branch or 
arm consequently precipitates itself in the confined space 
open on the western side of the rectangle. It is 196 feet 
wide and has a perpendicular fall of 262 feet, tumbling 
into a basin whence the water overflows to the bottom 
of the abyss, there to unite itself to the rest in rapids 
and cascades that are almost invisible, owing to the 
thick cloud of vapour which envelopes the entire foot of 
the Falls. The island which separates that branch of 
the river is covered with the richest vegetation, the leafy 
shrubs extending to the very edge along which the water 
rushes, and presenting a most marvellous prospect. 
This is the smallest of the Falls, but it is the most 
beautiful, or, more correctly speaking, the only one that 
is really beautiful, for all else at Mozi-oa-tunia is sub- 
limely horrible. That enormous gulf, black as is the 
basalt which forms it, dark and dense as is the cloud 
which enwraps it, would have been chosen, if known in 
biblical times, as an image of the infernal regions, a hell 
of water and darkness, more terrible perhaps than the 
hell of fire and light. Continuing our examination of the 
cataract, we find that the beginning of the northern wall, 
which starts from the western cascade, is occupied to an 
extent of some 218 yards by the island J have hefore 
alluded to, and which confines that branch of the river 
that constitutes the first Fall. It is the only point whence 
the entire wall is visible, simply because along that space 
of 218 yards the vapour does not completely conceal the 
depths, 1t was at that point I took my first measurements, 
and by means of two triangles I found the upper width 
of the rift to be 328 feet, and the perpendicular height of 
the wall 393 feet. This vertical height is even greater 
further to the eastward, because the trough goes on 
deepening to the channel through which the river escapes 
to the south. At that point likewise I] obtained data for 
measuring the height. In my first measurements I 
had as my base the side of 328 feet, found to he the 
upper width of the rift; but it was necessary to see 
the foot of the wall, and I had to risk my life to do 
so. After the first island, where I made my measure- 
ments, comes the chief part of the cataract, being the 
portion comprised between the abave island and Garden 
Island. Jn that spot the main body of the water rushes 
into the abyss in a compact mass, 1312 feet in length, 


'and there, as is natural, we find the greatest depth, 


Then follows Garden Island, with a frontage of 132 feet 


| to the rift, and afterwards the third Fall, composed of 


much narrower than the upper aperture, hut whose width | 


itis impossible to measure. In the southern wall, and 
about three-fifth parts along it, the rock has been riven 
asunder, and forms another gigantic chasm, perpen- 
dicular to the first; which chasm, first taking a westerly 
curve and subsequently bending southwards and then 
eastwards, receives the river and conveys it in a capri- 
cious zigzag through a perfect maze of rocks. The great 


dozens of falls which occupy the entire space between 
Garden Island and the eastern extremity of the wall. 
This third Fall must be the most important in the rainy 
season, when the masses of rock which at other times 
divide the stream are concealed, and but one unbroken 


| and enormous cataract meets the eye. As the water which 


runs from the two first falls and from part of the third 
near Garden Island rushes eastward, it meets the re- 
mainder of the third Fall coursing west, and the result 
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is a frightful seething whirlpool, whence the creamy 
waters rush, after the mad conflict, into the narrow rocky 


channel before alluded to, and go hissing 


' away through 
the capricious zigzag chasm.” 


Fic. 4.—Mozi-Oa-Tunia (the Victoria Falls)—The West Falls, 


_in the appendices and throughout the work Major Pinto 
gives many astronomical and meteorological observations 
which are of real scientific value. Altogether his work is 
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WE regret to record a serious loss to French chemistry 

in the death of the celebrated professor, Sainte- 
Claire Deville, which occurred July 1, at Boulogne-sur- 
Seine. [Etienne Henry Sainte-Claire Deville was born 
March 11, 1818, on the island of St. Thomas, in the 
Antilles, and was of Creole origin. Like most of the 
youth in the French colonies, he was sent to Paris to 
undertake a course of study. Of his two brothers who 
also proceeded to France to enter upon active careers, one, 
the late Charles Sainte-Claire Deville, devoted himself 
likewise to science, and we have had occasion more than 
once to refer to his remarkable geological investigations 
in these pages. While the Creole element has rarely 
lacked in the artistic and literary circles of the French 
capital, we believe that the two brothers in question 
furnish the only notable instance in which science 
has profited from the highly imaginitive and versatile 
Creole temperament. It is related of the younz Heary 
that on completing his collegiate studies, he hesitated for 
a long time in making his choice between music and 
science. His decision was due in a great measure to the 
enthusiasm awakened at the time by the brilliant lectures 
and no less brilliant investigations of Jean Baptiste 
Dumas. Guided by the counsels of the latter, he equipped 
a laboratory, and commenced a series of investigations 
so fertile of results that in a short time he was ranked 
among the most promising of the younger school of 


one of the most attractive and instructive of recent 
narratives of African travel. 


chemists. In 1844 he entered upon professorial duties in 
accepting the Chair of Chemistry in the Scientific Faculty of 
Besancon, where, notwithstanding his comparative youth, 
he was appointed dean of his faculty. In 1851 he was 
called upon to succeed Balard as Professor of Chemistry 
at the Ecole Normale of Paris. Gladly exchanging the 
comparative obscurity of a provincial university town 
for the manifold advantages of a Parisian professorship, 
he devoted himself with such ardour to the duties of his 
new position that, after a short lapse of time, the labora- 
tory of the Acole Normale became one of the central 
points of chemical investigation, not only in France but 
in all Europe. In 1854 he accepted, in addition to his 
usual duties, a lectureship at the Sorbonne, which, four- 
teen years later, was changed for a full professorship. 
His favourite field of activity remained, however, the 
Ecole Normale, and it was with difficulty, some months 
since, that he felt himself called upon to relinquish active 
professorial duties in consequence of rapidly increasing 
feebleness. 

As an investigator, Deville made his dé in organic 
chemistry in 1840 with a remarkable study of turpentine 
oil and various derivatives of the terpenes. His care- 
fully tabulated results form the chief basis of our present 
knowledge of the different isomeric states of this group. 
They were followed in 1842 by a research on toluene, the 
importance of which was only duly felt on the introduc- 
tion of the aniline colours. After minor investigations 
of various resins, Deville abandoned organic chemistry 
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to devote himself almost exclusively to the inorganic 
branch, and announced in 1849 his first grand discovery, 
that of nitric oxide. By demonstrating the existence of 
this interesting and important compound, as resulting 
from the action of chlorine on silver nitrate, 2AgNO, + 
Cl, = 2AgCl + O + N,0;, Deville did much to stimu- 
late the theoretical speculation of the day, especi- 
ally among the opponents of the school of Gerhardt, 
whose theories did not recognise the possibility of the 
existence of monobasic acid anhydrides. After a few 
years devoted to varied studies of metallic carbonates 


and new analytical processes, he commenced in 1855 the | 


famous research on metallic aluminium, which proved to 
be one of the crowning features of his lifework. Furnished 
with ample means by the munificence of Napoleon I11., 
he was enabled to carry out experiments on a large scale, 
and so rapid was his success that even in 1855 he dis- 
played at the Exhibition of Paris massive bars of this 
handsome metal, which previously had scarcely been 
seen in a pure state. The study of this metal and its 
metallurgical production, as well as of the various com- 
pounds of aluminium, carried out during a series of years, 
forms one of the most remarkable and complete contribu- 
tions made to inorganic chemistry within a recent period. 
Deville’s perfected process for the preparation of alu- 
minium, as carried out in the two French and the single 
Englishestablishment in which alone this metal is obtained, 
consists essentially in heating the double salt ofaluminium 
and sodium, AIC];.NACI, with metallic sodium, fluor- 
spar or cryolite being added asa flux. The metal thus 
obtained in the form of a solid regulus is used for a large 
variety of objects where lightness, strength, and freedom 
from oxidation are demanded, and forms the essential 
part of numerous valuable alloys. 1]t has failed partly to 
meet the extended use to which Deville looked forward, 
on account of its comparatively high price and the diffi- 
culty of welding the metal. Among other industrial 
branches which we owe to Deville’s efforts to 
create the manufacture of aluminium, such as the 
production of bauxit and cryolite, mention should 
especially be made of the manufacture of metallic 
sodium, the price of which sank in ten years from 
2,000 francs to 15 francs per kilogramme.  Deville’s 
researches in this direction and his various methods of 
manufacture are to be found zz e1fexso in his classical 
work, De Paluminium, ses propriétés, &c., 1859. In union 
with Caron he applied in 1863 the method found success- 
ful in the case of aluminium to the production of magnesium, 
and thereby created a second branch of industry. The 
manufacture of this metal, although confined to an annual 
production of about ten tons, is fully as interesting and 
ingenious as that which places aluminium within the reach 
of the industrial and scientific world. In this connection 
mention should be made of his exhaustive researches, 
chiefly in company with Débray, on the metals of the 
platinum group (1859—1862), in the course of which he 
succeeded for the first time in fusing large quantities of 
platinum by means of the oxyhydrogen blowpipe. The 
phenomena accompanying the high temperatures so all- 
important in the metallurgical operations just alluded to, 
gradually assumed a leading place amongst the subjects 
of Deville’s researches. After successfully devising lamps 
and furnaces by means of which a high degree of heat was 
attainable, and methods by which the temperature could 
be measured, he proceeded to study a variety of reactions 
taking place at tempcratures scarcely reached before his 
time. First among the results obtained in this direction 
reference should be made to the variety of crystallised 
minerals prepared artificially, such as willemite, greenockite, 
zircon, periclase, staurolite, &c. This branch of research 
has been so ably followed up by scholars of Deville, that 
but few natural minerals exist nowadays of which artificial 
counterparts have not been prepared. Of much greater 
importance were the numerous determinations of the 


vapour densities of bodies which are ordinarily solid, 
such as the chlorides of aluminium, of iron, and of 
various rare metals, by means of which the molecular 
weights of numerous compounds have been satisfactorily 
obtained. By far the most important of Deville’s thermal 
investigations, those which have rendered the grandest 
services to theoretical chemistry, are connected with his 
noted discovery of the principle of dissociation in 1857. 
This principle, which explains a variety of hitherto ano- 
malous occurrences among thermal phenomena, may 
briefly be considered as the property of many com- 
pound bodies to undergo partial decomposition under 
the influence of heat in confined spaces, until the 
liberated gas or vapour has attained a certain tension 
greater or less according to the temperature. So long 
as this temperature remains constant, no further decoia- 
position takes place, neither does any portion of the 
separated elements recombine. If the temperature be 
raised decomposition recommences, and continues until 
a higher tension of the liberated gas or vapour, definite 
for that particular temperature, is attained. If the tem- 
perature falls, recomposition ensues, until the tension of 
the residual gas is reduced to that which corresponds 
with the lower temperature. The enunciation of this 
simple, but far-reaching principle has thrown light 
upon a number of phenomena, such as the formation of 
minerals, the apparent volatilisation of solids, &c., and 
has been the fruitful source of countless novel dis- 
coveries. 

The number of different subjects touched upon by 
Deville during his long career of investigation, has been 
so great that we are forced to simply allude in conclusion to 
several notable researches, such as that on boron in com- 
pany with Wohler (1857), preparation of silicium, and its 
compounds with copper (1863), a new calorimeter, and 
the changes attendant upon the mixture of liquids (1870), 
the examination of a large variety of minerals and 
natural products, &c. 

In reviewing the lifework of Sainte-Claire Deville, we 
are struck constantly by the predominance of one quality 
—that of simplicity; a quality so eminently character- 
istic of the man in his social relations, as well as in his 
scientific labours, that perhaps no phrase could describe 
him better than that of the French Bunsen. Like his 
great fellow-worker across the Rhine, he has heen able 
to find abundant material for the exercise of his 
genius in attacking the still unsolved problems of in- 
organic chemistry; like him also he has held himself 
aloof in a great measure from the polemics prevalent in 
the modern school of chemists; the same charming 
simplicity characterises his apparatus, his methods, the 
few fundamental principles he has enunciated. As a 
professor Deville was deeply beloved by his students, to 
whom he was in turn greatly devoted; responding readily 
to all demands on his time and thought, and making use 
of his vast influence to further the interests of those who 
evinced special merit. His proverbial tenderness towards 
treinbling candidates in the public examinations rendered 
him eminently popular in student circles. 

*‘Voyons, Monsieur, de quoi est composée l'eau? .. . 
Glog” 

“ Nygéne,” repondait Véléve. 

SIS Cmday o 4 Gl a 5 a8 

“ Drogéne,’’ ajoutait le candidat. 

**C’est cela, Monsieur, merci!” 

Sainte-Claire Deville was elected a member of the 
French Academy in 1861. A year before he had been 
elected a honorary member of the Chemical Society of 
London. He was the recipient of numerous other marks 
of recognition from foreign societies and governments. A 
few years since he received the commission of preparing 
the normal international metre measure, a task which 
brought upon him much labour. While holding aloof 
from politics, Deville was highly regarded in the business 
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world, and was a director in the Parisian Gas Company 
and the Eastern Railway of France. His family relations 
were singularly happy. He leaves behind him a group 
of five sons. In addition to the treatise on aluminium 
already alluded to, Deville was the author, in company 
with Débray, of an exhaustive work in two volumes on the 
“ Meétallurgie du Platine” (1863). 
We 1s INI 


CONVERSAZIONE AT KING’S COLLEGE 


N Saturday, July 2, a brilliant and successful conver- 
sazione, given by the Council and the Academical 
Staff of King’s College, brought to a conclusion the 
celebration of the fiftieth anniversary of the opening of 
the College. In the afternoon H.R.H. the Prince of 
Wales, accompanied by H.R.H. the Princess of Wales, 
distributed the College prizes to successful students, and 
the College rooms were converted into tastefully decorated 
drawing-rooms and picture galleries, in which were exhi- 
bited many very choice pictures and works of art. 

The library was furnished with microscopes which had 
been lent by members of the Microscopic Society. The 
large entrance hall and the front of the College were 
brilliantly lighted by three Crompton electric lights, which 
burnt with remarkable steadiness throughout the evening. 
In the scientific department, the museum of King George 
1IT. contains an unrivalled collection of mechanical and 
physical apparatus, and is especially rich in apparatus of 
historic interest. The nucleus of the collection was pre- 
sented to the College by Her Majesty the Queen in 1843, 
when the museum was opened by Prince Albert, who 
then witnessed some of the experiments of Sir Charles 
Wheatstone on the electric telegraph. Important addi- 
tions have been made to the collection of apparatus by 
the Professors of Natural Philosophy, and at his death 
Sir Charles Wheatstone’s valuable collection was be- 
queathed to the museum. Among the interesting 
features in the museum are: calculating machines of 
Cavendish and others, Appoldie centrifugal pump, 
Newcomen’s model of his steam-engine, original forms 
of Daniell’s battery, Siberian loadstone used for his 
induction spark by Faraday, original Wheatstone’s bridge, 
early forms of stereoscope, early forms of electrical 
machines, polar clocks and shadow clocks, De Kem- 
pelen’s talking machine. 

From its foundation in 1868 the Physical Laboratory, 
now called the Wheatstone Laboratory, has been under 
the direction of Prof. W. Grylls Adams. Among the 
interesting apparatus exhibited in this department were 
the Wheatstone Collection of electrical apparatus for 
exhibition in Paris, dynamo-electric machines, diffraction 
spectra, an optical bench, showing interference of light, 
measuring polariscopes, with universal motions for the 
exact measurement of crystals, and vacuum tubes in great 
variety, including a very beautiful coronet. The great 
event of the evening in the Physical Department was the 
exhibition for the first time in England of the Faure’s 
secondary battery or reservoir of electricity. Two boxes 
of this battery, which had been previously charged from 
a dynamo-electric machine, and had then been brought 
to the College, were capable of heating and keeping heated 
to bright redness a platinum wire 2 metres long and I 
millimetre in diameter. Six boxes were found to be suffi- 
cient to cause Swan electric lamps to glow brilliantly. 
Twelve of these boxes supplied a pedestal of Lane-Fox 
lamps, supplied by the British Electric Light Company, 
and during the evening the Physical Lecture Theatre was 
brilliantly illuminated by twenty Swan lamps of the latest 
type with the current from twelve other boxes of Faure’s 
secondary battery. lt was shown that by means of these 
boxes of electricity the lighting of private houses by 
electricity was already an accomplished fact. 


LEE COME Ts 
WE have received the following communications :— 


AT about 11h, om. G.M.T. on June 29 a transit of 
the “following” nuclear jet of the grcat comet over a star 
of 8m. was observed by Mr. N. E. Green, of 39, Circus 
Road, St. John’s Wood, and by me, with a 12$-inch re- 
flector belonging to Mr. Green. Definition was very 
good and tranquil. Asthe star became involved in the 
jet it gradually increased in size, and when seen through - 
the brightest part of the jet traversed resembled an ill- 
defined planetary disk about 3” in diameter. At this 
moment the comet seemed to bave two nuclei similar in 
aspect and brightness. 

The effect of the cometary matter on the star's image 
resembled that of ground glass, not that of fog ; the image 
of the star, being dilated into a patch of nearly uniform 
brightness, instead of presenting a sharp central point 
with a surrounding halo. Cirro-stratus, passing into rain- 
cloud, produces on the appearance of the sun an effect the 
counterpart of that produced by the cometary emitted 
matter on the star. There was not sufficient light for the 
use of the spectroscope, the star, afterwards identified as 
B.D. + 65°, 519, being fainter than 8m. 

The transit of the jet occupied about 3m., and the star 
slowly resumed its ordinary appearance and dimensions, 
the image contracting as the centre of the jet left the star 
behind. A transit of this kind has not frequently been 
observed, at least under such favourable conditions as to 
brightness and definition of the objects, and it is to be 
hoped that others may have been as fortunate as Mr. 
Green and the undersigned. 

If the point which obeys the Newtonian law be a solid 
body, the observation just recorded seems to show that its 
true outline would probably be rendered unrecognisable, 
and its aspect totally altered by the (refractive?) power of 
the coma and jets. CHARLES E. BURTON 

38, Barclay Road, S.W., July 1 

THE following is an extended list of places obtained 
with the transit-circle when the comet passed sud Polo :— 

Greenwich Mean Observed North Polar 


Date. ‘lime of Oe distance (uncorrected 
observation. ae for parallax) 
eh, | Es it ins 78 é “ 
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Remarks.—(a) The nucleus distinct but nebulous. Tail 
bright, and estimated 15° in length. Observation good. 
(6) Observation difficult, owing to clond. 

(c) Nucleus better defined than on June 23, but not so 
bright. Length of tail estimated at 15°. Observation good. 
(d) Observation fair, very cloudy. Tail 12°-15° long. 

(c) Observed through short break in clouds. Tail 10° 
in length. 

(/) Observation very good. Tail 10°. 

(z) Observation very good. Nucleus smaller and fainter 
than on preceding nights. Tail 10°. 

(2) Observation very good. Tail 9°. 

(2) Very faint, observed through haze. Tail 8°. 

Radcliffe Observatory, Oxford E. J. STONE 

My chief object in writing to-day is to explain a word 
in my letter of June 28 (p. 200) that is quite open to mis- 
interpretation. In examining the head of Comet 6 1881 
with a small direct-vision spectroscope and a narrow slit, 
1 saw, on June 27, three bright lines or bands on a faint 
continuous spectrum. Two of the lines were strong and 


1 The observed R.A. and G.M.T. for June 23, reported in last week's 
Nature (p. 200), should be decrvased one minute, as above. 
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near together, and of a bluish-green ; the third was much 
fainter and with very little apparent colour, but easily 
seen as a bright line. I called these “ three green lines,” 


pA T Opes 


as that was the general appearance in the field of view, ' 


and I had no intention of fixing the positions of the lines. 
The words however require explanation, as they would 


naturally be understood as restricting the bands to a , 


definite part of the spectrum. On July 1, shortly before 
midnight, I examined the position of these lines more 
carefully, keeping the slit sufficiently open to seeure a 
fairly strong continuous spectrum from the nucleus in the 
centre of the field, whilst the bright lines extended along 
the whole length of the slit. I could then see clearly that 
the two strong bands were in the green and blue, and 
that the fainter line was almost at the extremity of the 
more refrangible end of the spectrum visible in the small 
spectroscope used, and would therefore be situated in the 
violet or purple. ; 

The comet on the night of July 1 was very much 
diminished in brilliancy, but at midnight it could still be 
traced by aid of a binocular through at least 7°. The 
nucleus shone as a 2°3 magnitude star, and under a con- 
siderable magnifying power it was found to have lost most 
of the interesting features of June 27. The double enve- 
lope, so well defined in outline a few days previous, had 
disappeared, and there now remained only the bright 
nucleus bounded towards the tail by fwo ares, one on 
either side of the centre, from which those rays seemed 
to spring which moved slightly in the direction of th 
sun, and then bent round to help in forming the tail. A 
mass of light surrounded the head, but this faded away 
gradually inte a nebulous outline. The light from the tail 
diminished very rapidly as the distance from the head 
increased, A-szuéd Po/o transit of the centre of the nucleu 
gave, for July 1, 11h. som. 7s. G.M.T., the following 
position uncorrected for parallax and aberration :— 

R.A, 6h. 20m, 53s.°§1; N. Decl. 70° 14° 53”'7. 
S.J. PERRY 
Stonyhurst Observatory, Whalley, July 4 


I INCLOSE three drawings of the comet made on 


Big. 1. 


the 27th, 29th, and 3oth ult. On the 27th the bright je: 
extending from the nucleus was very plain,*and gave tlic 
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hydrocarbon spectrum very distinctly. No bands were 
seen in the tail, but only in tle immediate proximity of 
the nucleus. On the 20th the comet was much fainter; 


Fic, oA = small stu 


t e bright jet had disappeared, giving place to a fan, of 
which the left-hand’side was the brighter. A small star was 
s:en through the coma, a, whic’: the comet rapidly passed. 


10:15.PM 30% June. 


Last nigit (30th) the fan-siaped projection had nar- 
rowel coasilerably and a, pareatly extended farther from 
the nucleus. A, PERCY SMITH 

Tem_le Oaservatcry, Rugby, July 1 
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I HAVE made some sketches of this comet, and have 
taken some photographs with the 3-foot reflector. Par- 
ticulars of the latter may be useful. 

On the night of June 24 the comet, which was very 
brilliant, presented the appearance of Fig. 1; the nucleus 
very bright and some 6” in diameter, and not in the centre 
of head. Photographs with two minutes’ exposure gave 
a decided impression on the gelatine dry-plate; with 
twenty-one minutes’ exposure the image was very dense, 


Fin. 1.— June 24, 12h. to 13h. 


and tbe smal! bright tail that proceeded from the nucleus 
comes out well, but owing to the rapid motion in declina- 
tion the image of the nucleus appears as a trail some 
quarter of an inch long. 

On June 25 the appearance of the comet was altered, 
the elub-footed mass of light had disappeared, and the 
nucleus presented a rayed appearance. 

Photographs were taken with similar results to those 
obtained on the 24th, but a dense image of the nucleus 


ise 


ris 2 1 


was got with one minute's exposure. The intensity of 
light must quite equal that of a seventh magnitude star. 
The small bright tail was still very apparent, but between 
it and the edge of the large tail proper there was a de- 
cided dark space on the f side. At 13h, 35m. the / side 
was noted to be much the brightest; this change must have 
taken place very suddenly, as it had been specially noted 
just before as being the faintest side of the tail. Fig. 2 
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was taken before this was noticed. Cloudy nights inter- 
vened tillthe 29th. [ had in the meantime fitted a fine 
screw to the plate-holder, and found that by giving this 
screw a certain calculated part of a turn every half minute 
for twenty minutes, | got a fair negative (1 beg to forward 
this for your inspection) without any of the distortion 
caused by the motion in declination. 


Fic. 3. —June 29, 13h. 25m. 


The comet was observed to have changed to a much 
more symmetrical form (see Fig. 3). The conditions under 
which the photographs were talen were not very favour- 
able: the mirror and flat were not at the best as regards 
polish, and the plates were about two years old. 

A. AINSLIE COMMIN 


THE comet engaged the attention of the Paris Academy 
of Sciences at their sitting last Monday week, and we 
give the fullowing extracts from the papers communi- 
cates. 

Admiral Mouchez writes as follows :—*‘ This comet, 
which was observed for tbe first time seventy-four years 
ago by an Italian monk on September 9, 1807, was 
observe by Pons eleven days afterwards at Marseilles 
on the 20th. and remained visible till Mareh 27, 1808; 
during this long period it was possible to make a large 
number of observations, so that Be:scl could for the first 
and he found that the 
period of its revolution must be comprised between 1404 
and 2157 years, and was probably 1714 years. The cal- 
culations being revised and account taken of new per- 
turbations, a period of 174 years was arrived at. The 
observations made during its second appearance will 
doubtless render it po-sible to determine the causes of 
perturbations or the errors of calculation and observation 
which have rendered its present return so unexpected. 

‘NM, Tisserand has called my attention toa comet, not 
catalogued, but cited in Struyck’s work, ‘Vervolg van de 
Beschryving der Staatsterren’ (Amsterdam, 1753), which 
appears to have been seen at the Cape of Good Hope in 
1733, just seventy-four years previous to 1807; the want 
of precise observations, doubtless, did not allow of calcu- 
lating the elements; but the identity of the period and 
the comet’s appearance in the southern hemisphere lead 
us to suppose that it is the same comet as we observe 
now, and which, from some cause difficult to conceive, 
seems not to have been observed in Europe after its 
passage through perihelion. Perhaps the Dutch, to whom 
the Cape of Good Hope then belonged, will find in their 
archives some documents which will enable us to utilise 
this old observation, to which I have invited the attention 
of MM. Oudemans, the learned and able astronomer of 


Utrecht.” 
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M. Bigourdan says he first perceived the comet on 
June 22 at 13h. 30m. The following elements are deduced 
from the observation at Kiel (where the comet was seen 
two hours earlier than at Paris) on June 22, and the two 
following at Paris :— 


Paris Mean Apparent A t 
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Jutiel2q ce. 9) Se 20:0be 5 39) 2IUS4ae ee tommcg 316 
26... TOA) 15)8en0 15 47 22:000.. -ISomsO: 24 


Perihelion passage, 1881, June 16°52806 


@ —! 
Q = 270 57 51 > Mean equin. 188r'o, 
en 20 57) 
log. g = 1°866099 
Representation of mean observation 
In longitude ... (o - C) cos 8 = -9'°7 
In latitude o-C = -4'3 


The last elements obtained by Bessel for the great 
comet of 1807 are as follows :— 


Perihelion passage, 1807, September 18°74537 mean Paris time. 


B = 270 $4 42 
Q = 266 47 11 > Mean equin. 1807, 
72 OB MLOESS 
log. g = I°$10,3158 
¢ = 0°995,4878 


With regard to the physical constitution of the comet, 
M. Wolf points out that while Coggia’s comet (1874)—the 
only large comet visible on the horizon of Paris since 
spectrum analysis came into use—was at first telescopic, 
developed rapidly, and disappeared at the most interesting 
stage, the present comet comes to us already very much 
developed after its passage through perihelion. The 
transformations of the nucleus and its envelopes are 
extremely rapid (as the drawings show). In the large 
telescope the segmentation of the head, which Bond 
found in Donati’s comet, was distinctly visible on June 
24; the smallest instruments did not show it. 

“The new comet represents, then, the second period of 


tinctly limited on the less refrangible side (wave-length 
516). On this side it seeemed bordered by a dark space, 
as in the spectrum of Coggia’s camet. As in the latter 
the red is the only colour pretty visible in the spectrum of 
the nucleus, and it is slightly dilated. The ulterior 
observations will show whether these bands will continue 
to develop. We are put on our guard, in any case, 
| against the effect resulting from difference of altitude of 
the comet. 

“The total quantity of light given by the head of the 
comet is considerable, and many persons have tried to 
compare it to a star of the first magnitude. In reality its 
intrinsic brightness is very slight. I had occasion last 
night, by slightly displacing the telescope, to look at the 
spectrum of a star of fifth or sixth magnitude ; the line of 
light produced was at least as bright as the spectrum of 
the nucleus.” 

Admiral Mouchez having put at M. Thollon’s disposal 
the 14-in. equatorial of the Observatory, the latter made 
some spectroscopic observations of the comet on the 
nights of June 24, 25, and 26, with the following 
results :— 

“The nucleus of the comet gives a pretty bright con- 
tinuous spectrum, on which one can distinguish neither 
bands nor lines. The nebulosity surrounding the nucleus 
gives three bands which are detached on a continuous 
spectrum. One of them is very visible; the others are 
| faint. Their position has been measured with great care. 
The measurements, repeated a large number of times, 
are more concordant than I could have hoped. 

“The spectrum of bands furnished by the comet so 
resembles that given by the blue spirit flame that I con- 
sider them identical. This identity does not result merely 
from the aspect of the bands and their ratios of intensity, 
| but also from their absolute position. The spectrum of 
| the comet is, then, the spectrum of carbon or of one of its 

compounds. The sole difference I have met with is that 
the violet band given by alcohol is not seen in the spec- 
| trum of the comet ; the absorption of the atmosphere 
suffices to account for this difference.” M. Thollon is 
making further observations. 


development of one of these curious stars, of which we | 


have the first only in Coggia’s comet. Its study enables 
us to follow the transformations of the envelopes, and to 
complete what information the comet of 1874 supplied. 
“From the standpoint of spectrum analysis we may 
now correct a premature conclusion which might be 
deduced from our observations of Coggia’s comet in 1874. 
That comet, from May 19, presented the continnous and 


nearly linear spectrum of the nucleus, traversed by the | 
three bright bands characteristic of the light of comets | 


(which I have found in more than a dozen of these stars). 
But on July 13, the evening of the last observation pos- 
sible, the three bands had nearly disappeared, while the 
spectrum of the nucleus was become much brighter. 

“ Must we therefore conclude that the incandescent gas, 
carburetted hydrogen or other, to which these bands are 
due, disappear as the comet is developed, giving place to 
the light, proper or borrowed, of the nucleus? The ob- 
servation of the new comet elucidates this. It rises 
rapidly from the horizon, in the same region of the 
sky where Coggia’s comet descended to disappear, too 
quickly, below the horizon. Now on June 24 its spec- 
trum, observed with the same instrament as was used in 
1874, was reduced nearly to a continuous ribbon given 
by the nucleus; the nebulosity only gave a broad and 
very pale band, well terminated on the more refrangible 
side, diffuse on the other ; the other bands of comets did 
not exist, or at least one could only suspect their exist- 
ence in the neighbourhood of the nucleus. But yester- 
day (June 26) the comet was already far from the horizon, 
and when the sky was pure the three bright bands 
appeared with great distinctness. The green band espe- 


cially was bright, longer than the two others, and dis- | 


NOTES 


Tue ‘Cheli?’ Memorial” volume “takes the form of * Col- 
lectanea Mathematica,” and is issued under the joint editorship 
of Professors Cremona and Beltrami (U. Hoepli, Milan), It 
contains thirty papers by twenty-eight sufficiently representative 
mathematicians, of whom sixteen are well-known Italian writers; 
of the remaining twelve, five (MIM. Geiser, Kronecker, Reye, 
| Schlafli, and Wolf) write in German, four (MM. Borchardt, 
Darboux, Hermite, and Mannheim) write in French. Of the 
three English contributors, Messrs. Cayley (on a differential 
equation), Hirst (on the complexes generated by two correlative 
planes) write in English, and Prof. H. J. S. Smith discourses in 
| Latin ‘‘de fractionibus quibusdam continnis.” There is a 
| likeness of Chelini. 


THE Government have appointed the Earl of Crawford and 
Balcarres Chief Commissioner, and Sir Charles T, Bright, Prof. 
D, E. Hughes, F.R.S., and Lieut.-Col. C. E, Webber, R.E., 
| as Commissioners at the forthcoming Electrical Exhibition and 
Congress at Paris. 


STuDENTS of Cretaceous geology will regret to hear that 
Griffiths, the well-known ‘fossil man” of Folkestone, has been 
| disabled for many months by rheumatism, bronght on by constant 
| exposure during the past twenty-five years, in which he has daily 
extracted from the wet and slippery tract of Gault clay in East- 
weir Bay the remarkable series of mollusca with their pearly 
| nacre preserved, plants, corals, crustacea, and reptilian remains 
that ornament not only the private collection of those who make 


Suly 7, 1881] 


the Gault a subject of special study, but the national museums 
both of this country and of the New World. In addition to 
collecting by far the most perfect specimens of the Gault fauna 
and flora hitherto obtained, Griffiths has rendered an important 
service to science in carefully noting the bed or horizon from 
which each specimen was procured, which identification has 
formed the groundwork of the divisions which English geologists 
have been able to make in the Gault, and the correlation of these 
zones by M, Barrois and others with deposits occurring on the 
Continent. In consideration of these results, carried out by a 
working man under the difficulties of a struggle for life with 
circumstances, and the rigorous weather of the English Chaunel 
coast, it has been thought advisable to appeal to English geolo- 
gists to raise a small fund which should render it unnece-sary 
for work to be carried on wheu dangerous to health, and to tide 
him over present difficulties ; towards this end a committee has 
been formed, consisting of Mr. W. Topley, F.G.S., Mr. F.G. H, 
Price, F.G.S., Prof. Boyd Dawkins, M.A., F.R.S., and Mr. 
C. E. De Rance, F.G.S., with Mr. F. G. H. Price of Messrs. 
Childs’ Bank, Temple Bar, as treasurer, who will gladly receive 
subscriptions. 


ACCORDING to annual custom, the specimens added to the 
Museum of the College of Surgeons are now exhibited in the 
Council Room of the College, and will remain for inspection 
until the 13th inst., when they will be distributed in their proper 
places in the Museum. The number of additions, both to the 
Pathological and Physiological series, appears to ke unusually 
large. Among the former we notice a novel feature in a collec- 
tion illustrating vegetable pathology aud teratology, prepared hy 
Mr. S. S. Thattock ; also a fine series showing the characteristic 
lesions produced hy Indian dysentery, presented by Sir Joseph 
Fayrer. To the physiological, or rather zootomical, series the 
inhabitants of the Zoological Society’s Gardens have yielded 
their usual quota of mortal remains, and almost every portion of 
the interual anatomy of the manatee, the external appearance 
of which was so familiar, during seventeen months, to the 
visitors of the Brighton Aqnarium, can now be seen, neatly 
dissected and displayed in spirit. There are also some very 
beautiful preparations of human anatomy. Among jthe most 
striking objects shown in the osteological collection are a 
magnificent skull of a sea-elephant and a fine articulated 
skeleton of a sea-lion, both of which were obtained for 
the museum by the secretary to the Falkland Islands Com- 
pany, Mr. F, Coleman. A series of skulls and skeletons of 
Veddahs, the aboriginal inhabitants of Ceylon, have been con- 
tributed by Mr. W. R. Kynsey. It is mentioned in Prof. 
Flower’s report that the whole of the Barnard Davis collection, 
which numbers 1630 specimens, mostly crania, have been 
cleaned, arranged in the museum, and re catalogued during the 
year, and are now available for study. The report also refers 
to the appointment of an additional as-istant curator, having 
special duties in the pathological department of the museum. 

THE Anniversary Meeting of the Sanitary Institute of Great 
Britain will be held at the Royal Institution, Albemarle Street, 
on Thursday, July 14, at 3 p.m. An address will be delivered 
by the Chairman of Council, Prof S. F. B. F. De Chaumont, 
M.D., F.R.S., entitled, “ Modern Sanitary Science;” and the 
medals and certificates awarded to the successful exhibitors at 
the Exhibition at Exeter in 18$o0 will he presented, 

AT a meeting of the joint committee of the Edinburgh Town 
Council, the Highland Society, and the Scotch Fisheries Im- 
provement Association, held in Edinburgh on the 29th ult., a 
strong opinion was expressed in favour of the proposal to hold 
a Fisheries Exhibition in Edinburgh, of making it an interna- 
tional exhibition open to all countries, and of having it, if 
possible, in the Waverley Market, in April next year, An 
Executive Committee was appointed. 
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THE University Colleze, Nottingham, was opened on Thurs- 
day last, July 30, by His Royal Mighness the Duke of Albany, 
in a brief ceremony. At a luncheon afterwards, given in the 
Albert Hall, the Duke made a thonghtful speech on the nature 
aud aims of the Institution, We hope to return to the subject. 


BELGIUM (according to Z’ Electricité) will take a considerable 
share in the forthcoming Paris Exhibition. The number of 
exhibitors is overa hundred. Among other exhibits the Jaspar 
regulator and the /amfe-soletl of MM. Clerc and TDurean will 
compete prominently with the numerous other systems of electric 
lighting, Of telephone-specialists M. de Locht-Labye will show 
his pan-telephone in action, ‘and M. Navez’s researches will 
doubtless receive due attention. Meteorological instruments 
will be specially represented by those of M. Van Ryssel- 
berghe, with which the indications of a meteorograph at a distance 
are registered directly at Brussels Observatory. Col. Lebou- 
lange will exhibit ballistic apparatus of special type, and his 
ingenious dromometer and dromoscope for controlling the velo- 
city of trains, especially at dangerous points. Various kinds of 
telegraph wire will be shown, and a special interest will attach 
to the wires of phosphor bronze from the works of M. Monte- 
fiore Lévy ; these wires have a condnctivity four times that of 
iron, and their tenacity being also much greater, lines may be 
made in which the wire section is greatly reduced. An official 
and special catalogue is being prepared for the Belgian sectiun 
it will comprise an introductory notice by} M. Bonneux on 
electrical science and industry in that country. 


A PRIVATE visit was paid on Saturday last to the Channel 
tunnel experimental works by Sir E. Watkin, M.P. (chairman 
of the South-Eastern Railway Company), and a large party of 
scientific and other gentlemen. Very satisfactory progress was 
found to have been made at Abbot's Cliff since the last visit. 
The heading has now been advanced a total length of nearly half 
a mile, The tuunel is kept well free of water, and a good average 
rate of work is maintained. The work at the new shaft at 
Shakespeare’s Cliff promises to be even more satisfactory. A 
very superior boring machine is used, and a more powerful 
engine is being fitted up to drive it, 


THE first general meeting of the Society of Chemical Industry 
was held on the 28th ult. in the hall of the Institute of Civil 
Engiueers, Prof. Roscoe presiding, After the President’s address 
papers were read on ‘*Recent Legislation on Noxions Gases,” 
by Mr, E. K. Muspratt; ‘The Brewing of Lager Beer,” by 
Prof, C, Graham ; and ‘‘ Mechanical Furnaces,” by Mr, James 
Mactear, This promising Society already numbers 300 members. 


Tue Council of the University “of Dublin have nominated 
Valentine Ball, M.A., of the Geological Survey of India, to the 
Professorship of Geology in the University of Dublin; this 
nomination however requires to be confirmed by a vote of the 
Board of Trinity College, Dublin. There were seven candi- 
dates. 


M. W. DE FoNVIELLE, editor of Z’ Electricit, and M. Lipp- 
mann, one of his contributors, made a balloon ascent ou July 2, 
shortly alter midnight. The descent took place near Ram- 
houillet at a quarter past five, the distance traversed being 48 
kilométres. The balloonists carried with them a small Planté 
accumulator with a special safety electric lamp constructed by 
Trouvé, composed of a platinum wire inclosed in a glass tube, 
While the apparatus did not weigh more than 1 kilog, it gave 
sufficient light for reading the barometer and thermometer, and 
writing notes with accuracy. A special luminous compass for 
aéronauts will be constructed on this plan and sent to the 
Exhibition of Electricity. 

THE number of Chinese in the United States is now proved 
by the census to be very much less than has been commonly sup- 
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posed, It is only 105,717 (California possessing 75,122). It is 
true that the numbers have nearly doubled within the last ten 
years, but even at that rate they are not of a nature to cause any 
alarm such as appears to have heen felt in some quarters. In 
the Eastern States the Chine-e element is quite inappreciable 
among the foreigu elements of population; New York contains 
but 942, Massachusetts 256, Illinois 214, &c. 

THE scheme, earnestly advocated by the late Sir Thomas 
Moncreiffe, for providing Perth and Perthshire with a satis- 
factory natural history museum is now being realised, a handsome 
buildirg in the Scottish baronial style having been built in South 
Tay Street with the funds provided. The ground floor contains 
a lecture-room, library, and laboratory or work-room, and the 
museum occupies the upper part of the building, To the rear a 
piece of ground has been secured on which additions more than 
doubling the accommodstion could be built, but me.ntime the 
ground is to be used as a garden, in which all the more notable 
Perthshire plants will be grown. Access from the building can 
be ea-ily obtained to two nmch larger lecture-halls than that in 
the museum, if necessary, The museum is to be strictly confined 
to the natural history, botany, and geology of Perthshire, except- 
ing a small type collection, and should the project be rightly 
carried out (by the Perthshire Society of Natural Science) one 
of the most interesting and valuable local collections sheuld thus 
be formed. The cost of the building (which is described in the 
current number of the Scottish Naturalist) has been upwards of 
1, 700/., all of which has been subscribed. A further amount is 
required for furnishing, &c., and for this end a bazaar is to be 
held about the end of the year. 


THE Literary and Antiquarian Society of Perth propose an | 


extension of their Museum in Perth, the only one hitherto 
existing in the county, by building, at an estimated cost of 
3000/7., a hall behind the pre-ent museum, mainly to accommo- 
date the zoological collection (which comprises some Soo verte- 
brate and 2000 invertebrate forms). It is designed to present in 
this room a gradational view of animal life. A bazaar in aid of 
the proposed exten-ion will be held on October 5 and 7. Sub 
scriptions and donations may be sent to Mr, D. Hepburn, 
solicitor, 12, Charlotte Street, Perth, or to Dr. Bower, R.N., 
Montreal College, Perth. 


AT the concluding meeting of the session of the Geologists’ 
Association on Friday, July 1, a costly timepiece and ornaments 
were presented to Mr. J. Logan Lobley with the following 
address :—‘‘The accompanying timepiece and ornaments are 
presented by the members of the Geologists’ Association of 
London to their treasurer, J. Logan Lobley, Esq., F.G.S., 
F.R.G.S., in recognition of the valuable services he has ren- 
dered to the Association as Honorary Secretary, 1871-74, and 
Honorary Editor, 1871-S1, and of the active interest he has 
always taken in its welfare and progress.” 


A BRANCH of the Baturite railway in Brazil has a gradient, 
which is probably the steepest in the world worked with a loco- 
motive acting by simple adherence. This gradient is about 10 
per cent., or 90 to 100 millimetres per metre. The line (de- 
scribed in last week’s Za \Va/ure) is of narrow gauge, and extends 
from the port of Alfandega on the Atlantic to the town of Forta- 
Yeza, about 2 kilometres distance. The locomotive is from the 
Baldwin works in the United States ; it has an adherent weight 
of 20,000 kilograms, and draws three loaded goods waggons or 
a single passenger car of the American type at a velocity of 20 
kilom. per hour. By always limiting the weight to be drawn to 
an amount con-iderably under that of the engine, the regularity 
of the service on this line has been ensured during the two years 
it has been in use, 

THE first part of a fourth edition of Griffith and Henfrey’s 
useful Micrographic Dictionary has appeared. It is expected 


that the issue will be completed in twenty-one of these monthly 
parts, which will include important additions representing recent 
scientific progress, This work is known to aim especially at 
helping the microscopic observer to discover what any object. is 
which may be presented to him, and by the aid of the Biblio- 
graphy to refer to more extensive treatises for further details. 
A system is also adopted by which one is guided to a general 
knowledge of particular departments of science. There is an 
introduction on the use of the microscope. Dr, Griffith is 
assisted in the editing by the Rev. Mr. Berkeley and Prof, 
Rupert Jones. 


WE have received an excellent specimen number of a new 
French engineering journal, entitled Z’Zngéniewr, The proprie- 
tors have acquired the right of reproduction, in France, of articles 
from our contemporary, Angincering, of which articles the new 
pager will largely consist. 


M, FERDINAND De LessEps has been elected president of 
the Societe de Geographie of Paris. 


THERE was recently landed at Marseilles a magnificent zebra 
which the King of Choa, Menelick II., has sent as a present to 
the President of the French Republic. This zebra, called the 
Semaphore, has been brought from Abyssinia by two Marseillais. 
The Société de Géographie, to which it was addressed from 
«den, has intrusted it to the Marseilles Zoological Garden. 


THE evening /c#e of the Royal Horticultural Society was held 
on the 28th ult, in the Gardens at South Kensington, Coloured 
lamps were disposed about the lawns, and here and there the 
cool plash of fountains was to be heard. The Siemens and 
Maxim electric lights were placed in the upper part of the 
Gardens, and in the lower part were two tents illuminated by the 
Brush electric light, and containing the plants of a fower-show, 
which continued next day. Brilliant effects were obtained with 
coloured fires behind the trees and the spray of the fountains. 


THE Berwickshire Naturalist.’ Club commemorated the fiftieth 
year of its existence on the 29th ult. by a meeting at Grant’s 
ITouse, largely attended by members. Excursions were made to 


| different places of interest in the locality, and before dinner Mr, 
| James Hardy, joint secretary, was presented with a valuable 


microscope and tro/, in recoznition of his long and arduous 
services. The Rev. Thomas Brown, Edinburgh, one of the 
oldest members of the club, presided. 


From the Colonies and India we learn that the Meteorological 
Conference lately held at Sydney has agreed to a division of 
Australia into meteorological districts or aspects, to form the 
basis of weather telegrams and warnings. A cipher code has 
been arranged for weather telegrams to New Zealand, and the 
Queensland Government is to be asked to co-operate in the 
matter. 


From an approximate summary of this year’s census of Vic- 
toria, which has just been received from Mr. H. H. Hayter, the 
Government statist, it appears that the total population of the 
colony, including Chinese and Aborigines, is now $55,796, 
against 731,528 in 1871. The Chinese number 11.796, and the 
aborigines 768, the former showing a decrease of 6299 and the 
latter of 562. 


THE additions to the Zoological Society’s Gardens dnring the 
past week include a Purple-faced Monkey (Semnopithecus leuco- 
prymnus) from India, presented by Lieut. W, V. Anson, R.N. ; 
a Daubenton’s Cura sow (Craxv daudentoni) from Venezuela, a 
Hawk’s-billed Turtle (Cieloxe iméricata) from the East Indies, 
presented by Capt. King ; a Rongh Terrapin (Clemmiys puncetit- 
Jaria) from Trinidad, presented by Mr. Lachmere Guppy: ten 
Green Turtles (Chelone viridis) from Ascension presented by 
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Messrs. Weil Brothers; two Yellow Snakes (CAilobothrus in- 
ornatus) from Jamaica, presented by Mr. Chas. B, Masse; a 
Squirrel Monkey (Chrysothrix sciurea) from Demerara, a Mili- 
tary Macaw (4ra militaris) from South America, deposited ; a 
Wapiti Deer (Cervus canadensis), two Hybrid Paradoxures 
(between Paradoxurus leucomystax and P. stigmaticus), born iu 
the Gardens. 


GEOGRAPHICAL NOTES 


THE Geozraphical Soeiety’s Proceedings this n.onth are chiefly 
occupied with the anniversary meeting at the end of May, and 
everything said and done on that occasion seems to have been 
carefully recorded. The oniy paper given is that by Mr, Minchin 
on Eastern Bolivia and the Gran Chaco, and it is illustrated by 
one of the best maps which the Society has published for some 
time. The geographical notes supply intelligence of matters 
which have not hitherto attracted notice in this country, though 
one at least is of considerable importance, We allude to the 
recent exploration of the Beni River by Dr. Heath of Wisconsin, 
which is a distinct addition to our knowledge of the Amaz ny’ 
system, When fuller details, including Dr. Heath’s ob-ervations 
for latitude and longitude, have come to hand, it will be for the 
first time possible to fix the precise position of the mouth of tie 
magnificent river, best known as the Madre de Dios, which, 
until a few years ago, was believed by geographers to be a feeder 
of the Purns instead of the Madeira. Some information is also 
given as to the progress of exploration between the Koyama 
and Lake Nyassa. 


M. ABBE Descopins, who is well known for the excellent 
geographical work he has done in Eastern Tibet, contributes to 
Les Missions Catholiques the first part of some interesting notes 
on the marriage and other domestic customs of the Tibetan:. 


Ir may be interesting to mention that in last week’s number 
of the Society of Arts’ Yournal some useful notes are published 
on gums, resins, and waxes, which Mr. C. G. Warnford Lock 
has compiled from the journals of recent travellers. Especial 
prominence is given to india-rubber and the eurious fossil resin 
known as gum copal. 


M. Roux has been intrusted by the Minister of Public In- 
struction and Fine Arts at Paris with a scientific mis-ion to 
Tunis, and he has already begun the exploration of the region 
near the Constantine province of Algeria. He will afterwards 
undertake topographical and botanical investigations in the 
country between the Mejerba Valley and Cape Bon peninsula, 
Under the auspices of the same department M. Lantz is enzaged 
in making natural history collections in some of the unknown 
parts of Madagasear, 


M, BouLanGier, a French Government enjzineer, has lately 
been engaged on a surveying expedition in Indo-China, in con 
nection with the project for a railway. He went by a somewhat 
circuitous route from the fron‘ter of French Cochin-China across 
Cambodia to Siam, made au especial study of the basin of the 
Tonlé-Sap, or Great Lake, which, according to his view, was 
formerly the head of the Gulf of Siam. The mountains sonth 
of Pursat must, therefore, have been an island, but the inter- 
veninz low country becoming filled up they were joined to the 
mainland. As the result of his observations, M. Boulangier 
thinks that the Tonlé-sap will gradually silt up. 


We hear that Mr. Dorward, of the China Inland Mission, 
returned to Shanghai early ia April from a five-months’ journey 
in the province of Huai. He is the only Protestant mis- 
sionary who has ever traversed the route by which he returned 
frou Hung kiang to the neighbourhood of the Tung-ting Lake. 
Mr. Dorward also paid a flying visit to Kwei-yang-fu, the 
capital of the K veichow province. 


A PROMINENT paragraph in the Staadéerd of last Saturday 
states that the “Geographical Society ha; received some intere ting 
details of the fate of the Wybrants [#.e. Capt. Phipson-Wybrants] 
Expedition in Mozambique.” We understand that there is 
absolutely no foundation for this statement, and the only effect of 
it is to inflict cruel disappointment on the relatives of the deceased 
members of this unfortunate expedition, regarding whose last 
days detailed particulars are anxiously awaited. Whether these 
will ever be known is, we fear, more than doubtful. The expe- 
dition was a purely private undertaking on the part of the late 
Capt. Phipson- Wybrants, and though he was aided with a loan 


of instruments, he was in no sense sent out by the Geographical 
Society. 


Tue Brazilian Section of the Lisbon Geographical Society, 
which was established a short time back, has eommenced the 
publication at Rio de Janeiro of a periodical under the title of 
Revista Mensal. Dr. F. Menies de Almeida is the editor-in- 
chief. 

THE Bengal A-iatie Society have issned as part .of their 
Yournal Mr.,Longworth Dawes’ sketch of the Northern Balochi 
Janguage, containing a grammar, vocabulary, and specimens of 
the language. 


CIVILISATION AND BARBARISM IN SOUTH 
AFRICA 


AS a meeting of the Anthropological In-titate on the 28th 

ult. Sir Bartle Frere gave a lecture treating of the results of 
contact of civilised with uncivilised races in South Africa. The 
first part of the lecture dealt with the historical results of such 
contact in other countries, and the lecturer, after a sketch of the 
recent history and present condition of the varius South African 
races, maintained that on the whole natives have increased in 
numbers as well as improved in physique and in intellectual 
status by contaet with Europeans, and that there was also little 
real reason to doubt an improvement in moral status, ‘The con- 
ditions required to raize and improve races like the Kaffirs were 
(1) a stronz imperial government ; (2) ficedom from slavery and 
equality before the law. To secure these two requisites it was 
necessary (3) to determine whether the standard of moral and 
social progress shall be that of the European or that of the native 
races; (4) education according to English standard-. The 
general results arrived at in the lecture were summarised ia the 
following propositions :—(1) It is possible for the civilised to 
destroy by war the savage races, to expel, or repel, or turn them 
aside in their migrat.ons ; (2) proximity of civilised and savage 
races has led or is leading to the decay and probable extinction 
ofthe Bushman race, But this result is doubtful in the case of 
the Hottentot races, and is certainly not taking place with rezard 
to the Bantu or Kaffir races; (3) the chanzes consequent on 
proximity of civilised and uncivilised races are an approximation 
to the European type of civilisation; (4) the essentials to such 
approximation are (2) a pax Romana or Anglicana, bringing 
with it (4) protection of life and property, which invol ves equality 
before the law, individual property in land, abolition of slavery, 
abolition of private rights of making war aid of carrying arms 
without the authority of the supreme ruler; (¢) power of local 
legislation on European principles, with a view to secure educa- 
tion in the arts of civilised life, taxation sufficient for state pur- 
poses, restrictions on the use of intoxicating substances, as 
measures essential to the full attainment of any one of the 
preceding objects. 


a 


INDIGO AND ITS ARTIFICIAL PRODUCTION 


MORE than eleven years ago the speaker had the pleasure of 

bringing before this audience a discovery in synthetic 
chemistry of great interest and importanee, viz. that of the arti- 
ficial production of alizarine, the colouring substance of madder. 
To-day it is his privilege to point out the attainment of another 
equally striking case of synthesis, viz. the artificial formation of 
indigo, In this last instance, as in the former case, the world is 
indebted to German science, although to different individuals, 
for these interesting results, the synthesis of indigo having been 
achieved by Prof. Ado!f Baeyer, the worthy successor of the 
illustrious Liebiz in the University of Munich. Here then we 
have another proof of the fact that the study of the most imtri- 
cate problems of organic chemistry, and those which appear to 
many to be furthest removed from any practical application, are 
in reality eapable of yielding results having an absolute valne 
measured by hundreds of thousands of pounds. 

In proof of this assertion, it is only necessary to mention that 
the value of the indigo imported into this eountry in the year 
1879 reached the enormous sum of close on two millions sterling, 
whilst the total production of the world is assessed at twice that 
amount ; so that if, as is certainly not impossible, artificial indigo 
can be prepared at a price which will compete with the native 
product, a wide field is indeed open to its manufacturers, 


Lecture delivered at the RoyalZIn.titulion, Friday, May 27, 188x, by 
Prof, H. E. Roscoe, LL.D., F.R.S. 
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Indigo, as is well known, is a colouring matter which has 
attracted attention from very early times, Cloth dyed with 
indigo has been found in the old Egyptian tombs. The method 
of preparing and using this colour is accurately descrihed by 
both Pliny and Dioscorides, and the early inhabitants of these 
islands were well acquainted with indigo, which they obtained 
from the European indigo plant, Zsa¢is ¢énctorta, the woad plant, 
orpastel. With this they dyed their garments and painted their 
skins, After the discovery of the passage to India hy the Cape 
of Good Hope, the eastern indigo, derived from various species 
of Jndigofera, gradually displaced, woad as containing more of 
the colouring matter. But this was not accomplished without great 
opposition from the European growers of woad ; and severe enact- 
ments were promulgated against the introduction of the foreign 
colouring matter, an edict condemning to death persons ‘‘ who 
used that pernicious drug called devil's food,” being issued by 
Henry the Fourth of France. The chief source of Indian indigo 
is the Zudigofera tinctoria, an herbaceous plant raised from seed 
which is sown in either spring or autumn. The plant grows with 
a single stalk tu a height of about three feet six inches, and about 
the thickness of a finger. It is usually cut for the first time in 
June or July, and a second or even a third cutting obtained later 
in the year, The value of the crop depends on the number of 
leaves which the plant puts forth, as it is in the leaves that the 
colouring principle is chiefly contained. Both the preparation 
of the colouring matter from the plant, and its employment asa 
dyeing agent, are carried on at the present day exactly as they 
have been for ages past, The description of the processes given 
by Dioscorides and Pliny tally exactly with the crude mode of 
manufacture carried on in Bengal at the present day. 

Dioscorides says :—‘‘ Indigo used in dyeing is a purple- 
coloured froth formed at the top of the boiler ; this is collected 
and dried by the manufacturer ; that possessing a blue tint and 
being brittle is esteemed the most.” 

The identity of the blue colouring matter of woad and that of 
the Bengal plant was proved by Hellot, and by Planer and 
Trommsdorff at the end of the last century. These latter 
chemists showed that the blue colour of the woad can be sub- 
limed, and thus obtained in the pure state, a fact which was first 
mentioned in the case of indigo by O’Brien in 1789, in his 
treatise on calico printing. Indigo thus purified is termed indi- 
gotin. It has been analysed by various chemists, who ascertained 
that its composition may be most simply expressed by the 
formula C,H;NO. 

Concerning the origin of indizo in the leaves of the Ludigofera, 
various and contradictory views have been held, Some have 
supposed that blue indigo exists ready formed in the plant; 
others, that white indigo is present, which on exposure to air is 
converted into indigo-blue. Schunck has, however, proved 
beyond doubt that the woad plant (Zsatés tinctoria), the Zidi- 
Sofera tinctoria of India, and the Chinese and Japanese indigo 
plant (Polygonum tinctorium) contain neither indige-blue nor 
white indigo ready formed, By careful treatment the leaves of 
all these indigo-yielding plants can be shown to containa colour- 
less principle termed indican, and that this easily decomposes, 
yielding a sugar-like body and indigo-blue, ‘Lhat white indigo 
is not present in the leaves is proved by the fact that this com- 
pound requires an alkali to be present in order to bring it into 
solution, whereas the sap of plants is always acid. The decom- 
position is represented by Schunck as follows :— 


CopHgiNO,, + 2H,0 = C1,NO + 3C.H, Oe. 


Indican. Indigotin. Indiglucin. 


So readily does this change from indican to indigo take place, 
that bruising the leaf or exposing it to great cold is sufficient to 
produce a blue stain. Even after mere immersion in cold alcohol 
or ether, when the chlorophyll has heen removed the leaves 
appear blue, and this has been taken to show the pre-existence of 
indigo in the plant. But these appearances are deceptive, for 
Schunck has proved that if boiling alcohol or ether be used, the 
whole of the colour-producing body as well as the chlorophyll is 
removed, the leaves retaining only a faint ‘yellow tinge, whilst 
the alcoholic extract contains no indigo blue, but on adding 
an acid to this liquid the indican is decomposed and indigo-blue 
is formed. 

What now was the first step gained in our knowledge concern- 
ing the constitution of indigo, of which the simplest formula is 
CzH;NO? 

STEP No 1,—This was made so long ago as 1840, when 
Fritsche proved that aniline, CgH,NH), can be obtained from | 


indigo. The name for this now well known substance is indeed 
derived from the Portuguese ‘‘anil,” a w rd used to designate the 
blue colour from indigo. This result of Fritsche’s is of great im- 
portance, as showing that indigo is built up from the well-known 
benzene ring C,H,, the skeleton of all the aromatic compounds, 
and moreover that it contains an amido group. 

Step No. 2 was also made hy Fritsche in the followirg year, 
when, by boiling indigo with soda and maganese dioxide, he 
obtained ortho-amido-henzoic acid, or, as he then termed it, 
anthranilic acid. The following is the reaction which here 
occurs :— 


C,II,NO + O + 21,0 = C,H,NH,O,t+ CH,0,.! 


Indigo. Ortho-amido-benzoic acid, 


What light does this fact shed upon the constitution of 
indigo? It shows (1) that one of the eight atoms of carbon in 
indigo can he readily separated from the rest; (2) that the 
carboxyl and the amido-group are in’ neighbouring positions 
in the benzene ring, viz. 1 and 2, For we have three isomeric 
acids of the above composition. 

Ortho-position. 


Meta-position. Para-position. 


CO, IT CO,IT CO.H 
8 2 NH, i 
s 3) NH, 
NH 


2 


STEP No. 3.—The next advance of importance in this some- 
what complicated matter is the discovery by Erdmann and 
Laurent independently, that indigo on oxidation yields a 
crystalline body, which, however, possesses no colouring power, 
to which they gave the name of isatin. 


CsH,;NO + O = C,H,NO,, 


Indigo. Tsatin. 


STEP No. 4.—The reverse of this action, viz. the reduction of 
isatin to indigo, was accomplished by Baeyer and Emmerling in 
1870 and 1578, by acting. with phosphorus pentachloride on 
isatin, and by the reducing action of ammonium sulphide on the 
chloride thus formed, 

Understanding now something of the structure and of the 
relationships of the body which we wish to build up, let us see 
how this edifice has, in fact, been reared. Three processes have 
been successfully employed for carrying out this object. But of 
these three only one is of practical importance. ; 

For the sake of completeness, let us, however, consider all 
three processes, although Nos. 1 and 2 are at present heyond the 
pale of practical schemes. ; ; A 

These three processes have certain points in common, (1) 
They all proceed from some compound containing the benzene 
nucleus. (2) They all start from compounds containing a 
nitrogen atom. (3) They all commence with an ortho-compound. 

They differ from_one another ; inasmuch as process No, I starts 
from a compound containing seven atoms of carhon (instead of 
eight), and to this, therefore one more atom must be added ; 
process No. 2, on the other hand, starts from a body which 
contains exactly the right number (eight) of carbon atoms ; whilst 
No. 3 commences with a compound in which nine atoms of 
carbon are contained, and from which, therefore, one atom has 
to be abstracted before indigo can be reached. 

Process No, 1 (Kekulé—Claissen and Shadwell).—So long ago 
as 1869 Kekule predicted the constitution of isatin, and gave to 
it the formula which we now know that it possesses, viz. 


CO 


tS 
C,H, (0), 


2 


NH 
Following up this view, Claissen and Shadwell, two of Kekule’s 
 Bottinger, Deut. Chent. Ges. 1877, i. 269. 


Fuly 7, 1881 | 


pupils, succeeded in preparing isatin, and, therefore, now indigo, 
from ortho-nitro-benzoic acid. — 
The following are the steps in the ascent : 


1, Ortho-nitro-benzoic acid acted on by phosphorus penta- 
chloride yields the chloride C,I1,(NO,)COCI. 

2, This latter heated with silver cyanide yields the nitril C,H, 
(NO.)CO.CN. ; 

3. On heating this with caustic p tash it yields ortho-nitro- 
phenylglyoxylic acid, C,H ,(NO2)CO.CO,H. 

4. This is converted by nascent hydrogen into the amido-com- 
pound C,H,(NH,)CO.CO,H. 

5. And this loses water and yields isatin, Eas ee, 


The reasons why this process will not work on a large scale 
are patent to all those who have had even bowing acquaintance 
with such unpleasant and costly bodies as phosphorus penta- 
chloride or cyanogen. 

Process No. 2.—Baeyer’s (1878) synthesis from ortho-nitro- 
phenylacetic acid. 

This acid can be obtained synthetically from toluol, and it is 
first converted into the amido-acid, which, like several ortho 
compounds, loses water, and is converted into a body called 
oxindol, from which isatin, and therefore indigo, can be obtained, 
The precise steps to be followed are :— 


1, Ortho-amido-phenylacetic acid yields oxindol : 


CH,CO,H Cif, 
a oo 
(Calvin S10 CO sp ler 
S 
NH, NH 
2. This on treatment with nitrous acid yields nitrosoxindol : 
C(NO) 
CoH, co. 
Ve 
NH 
3. This again with nascentithydrogen gives amidoxindol : 
CH(NH,) 
C,H, co. 
\ a 
NH 
4. Which on oxidation gives isatin, 
co 
es 
(Clit, CO), (Q.E.D.) 
CH 


This process, the feasibility of which had also been foreseen by 
Kekulé, is however not available as a practical scheme for various 
reasons, 

Process No, 3.—This may be called the manufacturing proce s, 
and was also proposed by Baeyer, It starts from cinnamic acid, 
asubstance contained in gum benzoin, balsam of Peru, and some 
few other aromatic bodies, These sources are, however, far too 
expensive to render this acid thus obtained available for manu- 
facturing purposes. But Bertagnini, in 1856, had obtained 
cinnamic acid artificially from oil of bitter almonds, and other 
processes for the same purpose have since heen carried out. Of 
these, that most likely to be widely adopted is the following 
practical modification by Dr. Caro of Mr, Perkin’s beautiful 
synthesis of cinnamic acid :— 


1, C;H,;CH, + 4Cl = C,H;CHCl, + 2HCI. 
Toluene. Benzylene dichloride. 
2) CH. CHel 2ehH,,.cO:O)Na— 


Benzylene Sodium acetate, 


dichloride. 
C,H,;CHICH.CO.OH + 2NaCl. 


Cinnamic acid. 


But why did Baeyer select this nine carbon acid from which 
to prepare indigo? For this he had several reasons. In the first 
place, it had long been known that all indigo compounds when 
heated with zinc dust yield indol, CgH,N, a body which stands 
therefore to indigo in the same relation as anthracene to alizarin, 
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and Baeyer and Emmerling had so long ago as 1869 prepared 
this indol from ortho-nitro-cinnamic acid thus: 


C,H,(NO.)CO.H =C,H,N + O, + CO,, 


Secondly, the ortho-nitro-cinnamic acid required (for we must 
remember that indigo is an ortho-compound and also contains 
nitrogen) can be readily prepared from cinnamic acid, and this itself 
again can be obtained on a large scale. Thirdly, this acid readily 
parts with one atom of carbon, and thus renders possible its 
conversion into eight-carbon indigo, 

The next steps in the process are (3) the formation of ortho- 
nitro-cinnamic acid, (4) the conversion of this into its dibromide, 
(5) the separation from this of the two molecules of hydrobromic 
acid, giving rise to ortho-nitro-phenyl-propiolic acid, and (6), and 
lastly, the conversion of this latter into indigo hy heating its 
alkaline solution with grape sugar, xanthate of soda, or other 
reducing agent. These reactions are thus represented :— 


3. CoH, CH —CHCOOI C,H,(NO,)CH=CH.COOH., 


Cinnamic acid yields Ortho-nitro-cinnamic acid, 


In this process the para acid is also obtained, and as this is 
useless for the manufacture of indigo, it has to be removed. This 
is effected by converting the acids into their ethyl ethers, which, 
possessing different degrees of solubility, can be readily separated 
from one another :— 

4. This is next converted into the dibromide 


C,H,(NO,)CHBr.CHBrCOOH. 


5. And by careful treatment with caustic soda this yields ortho- 
nitro-phenyl-propiolic acid, thus :— 
C,1,(NO,)CHBrCHBrCOOII + 2NaOW = 
C,H,(NO.)C..COOIL + 2Nabr + 211.0. 


6. n[C,HH,(NO,)Cy COOH + 1, = CyHI,NO + CO, + H,O]. 


Ortho-nitro-phenyl-propiolic acic. Indigotin. 


(Oy) 


The last of these reactions is in reality not so simple as the 
equation indicates. For only about 40 per cent. of indigo is 
obtained, whereas according to theory 68 per cent. should result. 
Indecd although, as we have seen, indigo can be prepared by 
these three methods, chemists are as yet in doubt as to its mole- 
cular weight, the probability being that the molecule of indigo 
contains twice 16 atonis of carbon, or has the formula 4(C,11;NO) 
or CyplIggN Oy. Still it must be remembered that according to 
Son-maruga the vapour density of indigo is 9°45, a number 
corresponding to the simpler formula CygIT,)N,O,. 

The artificial preduction of indigo may even now be said 
to be within measurable distance of commercial success, for 
the ortho-nitro-phenyl-propiolic acid, the colourless substance 
which on treatment with a reducing agent yields indigo-blue, is 
already in the hands of the Manchester calico printcrs, and is 
furnished by the Baden Company for alkali and ani ine colours 
at the price of 6s. per lb, for a paste containing 25 per cent. of 
the dry acid. 

With regard to the nature of the competition betwcen the arti- 
ficial and the natural colouring matters it is necessary 1o say a 
few words. In the first place, the present price at which the 
manufacturers are able to sell their propiolic acid is 50s. per 
kilo. But 100 parts of this can only yield, according to theory, 
68°58 parts of indigo-blue, so that the price of the artificial 
(being 73s. per kilo.) is more than twice that of the pure natural 
colour. [lence competition with the natural dye-stuff is not 
to be thought of until the makers can reduce the price of dry 
propiolic acid to 20s. per kilo,, and also obtain a theoretical 
yield from their acid. This may, or it may not, be some day ac 
complished, but at present it will not pay to produce indigo from 
nitro-pheny!-propiolic acid. Nevertheless a large field lies open 
in the immediate future for turning Baeyer’s discovery to practical 
account. It is well known that a great loss of colonring matter 
occurs in all the processes now in use for either dyeing or print- 
ing with indigo. It has already been stated that a large per- 
centage of indizo is lost in the “‘cold vats”? in the sediment. 
Another portim is washed off and wasted after the numerous 
dippings, whist in order to produce a pattern much indigo must 
be destroyed | efore it has entered into the fibre of the cloth, 
Moreover, the » c of the piece is uselessly loaded with colour. 
In the proce-ses >f printing with indigo the losses are as great, 
or even greatcr, :nd, in addition, such considerable cifficulties 
are met with, that only a few firms (Potter, Grafton in Man- 
chester, and Schlie er in Elberfeld) have been succe sful in this 


230 


process, But a still more important fact remains, that no print- 
ing process exists in which indigo can be used in combination 
with other colours in the ordinary way, or without requiring 
some special mode of fixing after printing. Hence it is clear 
that the weak points of natural indigo lie in the absence of any 
good process for utilising the whole of its colouring matter, and 
in the impossibility, or at any rate great difficulty, of employing 
it in the ordinary madder styles of calico printing. Such were 
the reasons which induced the patentees to believe that although 
the artificial dye cannot be made at a price to compete with 
natural indigo for use in the ordinary dye-beck, it can even now 
be very largely used for styles to which the ordinary dye-stuff is 
inapplicable. 

To begin with, Baeyer employed (Patent 1117) grape sugar 
as a reducing agent. The reduction in this case does not take 
place in the cold, and even on long standing only small traces 
of indigo are formed, butif heated to 70° or upwards the change 
takes place. Unfortunately this production of indigo-blue is rapidly 
followed by its reduction to indigo-white, and it is somewhat 
difficnlt in practice to stop the reaction at the right moment, 
But Dr. Caro of Mannheim found that sodium xanthate is free 
from many of the objections inherent to the glucose’reduction 
process, inasmuch as the reaction then goes on in the cold. 
Moreover, he finds that the» red isomeride of indigo-hlue, 
Indirubin, which possesses a splendid red colonr, but has 
little or no tinctorial power, is produced in less quantity in this 
case than when glucose is employed. On this cloth, alumina 
and iron mordants may be printed, and this afterwards dyed in 
alizarine, &c., or this colouring matter may also be printed on 
the cloth and the colour fixed by moderate steaming without 
damage to the indigo-blue, This process is now inactual use by 
printers both in kngland and on the Continent, so that, thanks 
especially to the talent and energy of Dr. Caro, Bayer’s dis- 
covery has been practically applied within the short space of 
twelve months of its conception, Operations on a manufactur- 
ing scale have been successfully carried on in the Baden Soda 
and Aniline Works at Ludwigshafen for the last two months, and 
the directors see no reason why they should not be able to supply 
any demand, however great, which may be made for ortho-nitro- 
phenyl-propiolic acid. 

The proper way of looking at this question at present is, 
therefore, to consider ortho-nitro-phenyl-propiolic ac‘d and indigo 
as two distinct products not comparable with each other, inas- 
much as the one can be put to uses for which the other is un- 
fitted, and there is surely scope enongh for both, Still, looking 
at the improvements which will every day be made in the 
manufacturing details, he must be a bold man who would assert 
the impossibility of competition with indigo in all its applications, 
For we must remember that we are only at the beginning of these 
researches in the indigo field. Baeyer and other workers will 
not stay their hands, and possibly other colouring matters of 
equal intensity and of equal stability to indigo may be obtained 
from other as yet unknown or unrecognised sources, and it is 
not improbable that these may turn out to be more formidable 
competitors in the race with natural indigo than ortho-nitro- 
phenyl-propiolic acid. 


Looking at this question of the possible competition of | 


artificial with the natural indigo from another point of view, 
it must, on the other. hand, be borne in mind that the present 
mode of manufacturing indigo from the plant is extremely rude 
and imperfect, and that by an improved and more careful carry- 
ing out of the process, great saving in colouring matter may be 
effected, so that it may prove possible to produce a purer article 
at a lower price, and thus to counterbalance the production of 
the artificial m iterial. 

The potential importance, from a purely commercial point of 
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view, of the manufacture, may be judged of by reference to the | 


following statistics, showing that the annual value of the world’s 
growth of indigo is no less than four millions sterling, 

How far the artificial will drive out the natural colouring 
matter from the market cannot, as has been said, be foreseen. 
It is interesting, as the only instance of the kind on record, 
to cast a glance at the history of the production of the first of 
the artificial vegetable colouring matter;, alizarin. In this case 
the increase in the quantity produced since its discovery in 1869 
has been enormous, such indeed that the artificial colour has now 
entirely superseded the natural one, to the almost complet - arni- 
hilation of the growth of madder-root. It appears that whilst for 


the ten years immediately preceding 1869 the averaze value ofthe | 


annual imports of madder-root was over one miliion sterling, 
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Estimated Yearly Average of the Production of indigo in the 
World, taken from the Total Crop for a Period of Ten Years. 


| 
‘Pounds Weight.) Pounds Sterling. 
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Bengal, Tirhoot, Benares 
NeW. India’ 2” 25 | 8,000,000 2/000 
Madras and Kurpah ...  . 2,200,000 400,000 
Manilla, Java, Bombay, &c. & 500,000 
Central America ... ... ... | 2,250,000 600,000 
China and elsewhere, con-) | 
sumed in the country... ; aay Say 500,000 
4,000,000 


the imports of the same material during last year (18S0) amounted 
only to 24,000/, the whole difference being made up by the 
introduction of artificial alizarin, In 1868, no less a quantity 
than 60,000 tons of madder-root were sent into the market, this 
containing 600,000 kilos of pure natural alizarin. But in ten 
years later a quantity of artificial alizarin more than equal to the 
above amount was sent out from the various chemical factories, 
So that in ten years the artificial production had overtaken the 
natural growth, and the 3 or 400,000 acres of land which had 
hitherto been used for the growth of madder, can henceforward 
be hetter employed in growing corn or other articles of food. 
According to returns, for which the speaker had to thank Mr, 
Perkin, the estimated growth of madder in the world previous 
to 1869 was 90,000 tons, of the average value of 45/. per ton, 
representing a total of 4,050,000/, 

Last year (1880) the estimated production of the artificial 
colouring matter was 14,000 tons, but this contains only 10 per 
cent. of pure alizarin. Reckoning 1 ton of the artificial colour- 
ing matter as equal to 9 tons of madder, the whole artificial 
product is equivalent to 126,000 tons of madder. The present 
value of these 14,000 tons of alizarin paste, at 122/. per ton, is 
1,568,000/7, That of 126,000 tons of madder at 45/. is 5,670,000/., 
or a saving is effected by the use of alizarin of considerably over 
four millions sterling. In other words, we get our alizarin dye- 
ing done now for less than one-third of the price which we had 
to pay to have it done with madder. 

To Englishmen it is a somewhat mortifying reflection, that 
whilst the raw materials from which all these coal-tar colours 
are made are produced in our country, the finished and valuable 
colours are nearly all manufactured in Germany, The crude and 
inexpensive materials are, therefore, exported by us abroad, to 
be converted into colonrs having many hundred times the value, 
and these expensive colours have again to be bought by English 
dyers and calico-printers for use in our staple industries, The 
total annual value of manufactured coal-tar colours amounts to 
about three and a half millions ; and as England, though furnish- 
ing all the raw material, makes herself only a small fraction of 
this quantity, but uses a large fraction, itis clear that she loses 
the profit on the manufacture, The causes of this fact, which we 
must acknowledge, viz., that Germany has driv. n England out of 
the field in this important branch of chemical manufacture, are 
probably various, In the first place, there is no doubt that much 
of the German success is due to the long-continned attention 
which their numerous universities have paid to the cultivation 
of Organic Chemistry as a pure science. For this is carried out 
with a degree of completeness, and to an extent, to which we in 
England are as yet strangers, Secondly, much again is to he 
attributed to the far more general recognition amongst German 
than amongst English men of business of the value, from a 
merely mercantile point of view, of high scientific training, In 
proof of this it may be mentioned that each of two of the 
largest German colour works employs no less a number than 
from twenty-five to thirty highly-educated scientific chemists, 
at salaries varying from 250/, to 5 or 600/. per annum, A third 
cause which doubtless exerts a great influence in this matter is 
the English law of patents. This, in the special case of colour- 
ing matters at least, offers no protection to Enylish patenteer 
against foreign infringement, for when these colours are o:.ce on 
the goods they cannot be identified. Foreign infringers can 
thus lower the price so that only the patentee, if skilfal, can 
compete against them, and no English licencees of the patent 
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can exist. This may to some extent account for the reluctance 
which English capitalists feel in embarking in the manufacture 
of artificial colouring matters, That England possesses both in 
the scientific and in the practical direction ability equal to the 
occasion none can doubt. But be that as it may, the whole 
honour of the discovery of artificial indigo belongs to Germany 
and to the distinzuished chemist Prof, Adolf Baeyer, whilst 
towards the solution of the difficult problem of its economic 
manufacture, the first successful steps have been taken by Dr. 
Caro and the Baden Aniline and Soda Works at ee 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Tus Linacre Chair of Physiology and Anatomy, lately held 
by Dr. Rolleston, and practically a chair of comparative 
zoology, will now be split into two, being succeeded by chairs 
of anatomy proper and physiology proper, with a more direct 
relation to the teaching of those subjects as part of a preliminary 
medical education, as was intended by Dr Linacre, 


Dr. OLiver J. LODGE has been appointed to the Lyon Jones 
Professorship of Experimental Physics and Mathematics in 
University College, Liverpool, by the Councils of that College 
and of the Liverpool Royal Infirmary School of Medicine. Prof. 
Lodge has been some time Assistant-Professor of Physics at 
University College, London, and is the author of a work on 
elementary mechanics and various papers of original research, 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, June 16.—‘‘On the Stresses caused in the 
Interior of the Earth by the Weight of Continents and Mountains,” 
hy G. H. Darwin, F.R.S. 

The existence of dry laud proves that the earth’s surface is not 
a figure of equilibrium appropriate for the diurnal rotation. 
Hence the interior of the earth must be ina state of stress, 
and as the land does not sink in, nor the sea-bed rise up, the 
materials of which the earth is made must be strong enough to 
bear this stress. 

We are thus led to inquire how the stresses are distributed in 
the earth’s mass, and what are magnitudes of the stresses. 

In this paper a problem of the kind indicated is solved, by the 
use of certain results obtained by Sir William Thomson, for the 
case of a homogeneous incompressible elastic sphere, and the 
results are applied to the case of the earth. 

If the earth be formed of a crust with a semi-fluid interior 
the stresses in that crust must be greater than if the whole mass 
be solid, far greater if the crust be thin. 

The strength of an elastic solid is estimated hy the difference 
between the greatest and least principal stresses, when it is on 
the point of breaking, or, according to the phraseology adopted, 
by the breaking stress-difference. The most familiar examples 
of breaking stress-difference are when a wire or rod is stretched 
or crushed until it breaks ; then the breaking load divided by the 
area of the section of the wire or rod is the measure of the 
strength of the material. Stress-difference is thus to be measured 
by tons per square inch. 

The problem is only solved for the class of inequalities called 
zonal harmonics ; these consist of a number of waves running 
round the globes in parallels of latitude. The number of waves 
is determined by the order of the harmonic. In application to 
the earth the equator referred to may be any great circle, and is 
not necessarily the terrestrial equator. Tbe second harmonic has 
only a single wave, and consists of an elevation at an equator 
and depression at the pole ; this constitutes ellipticity of the 
spheroid. An harmonic of a high order may he described as a 
series of mountain chains, with intervening valleys, running 
round the globe in parallels of latitude, estimated with reference 
to the chosea equator. 

In the case of the second harmonic it appears that the stress- 
difference rises to a maximum at the centre of the globe, and is 
constant all over the surface. The central stress-difference is 
eight times as great as the superficial. 

Amongst other examples it is shown that if the homogeneous 
earth, with ellipticity 35, were to stop rotating, the central 
stress-difference would be thirty-three tons per square inch, and 
it pene rupture if made of any material excepting the finest 
steel, 

The stresses produced by harmonic inequalities of high orders 


are next considered, This is in effect the case of a series of 
parallel mountains and valleys, corrugating a mean level surface 
with an infinite series of parallel ridges and furrows, 

Numerical calculation shows that if we take a series of moun- 
tains, whose crests are 4000 meters, or about 13,000 feet above 
the intermediate valley-bottoms, formed of rock of specific 
gravity 2°8, then the maximum stress-difference is 2‘6 tons per 
square inch (about the tenacity of cast tin); also if the moun- 
tain chains are 314 miles apart, the maximum stress-difference is 
reached at 50 miles below the mean surface. It appears that 
there is no stress at the surface, but the solution is only approxi- 
mate, for it does not give the stress actually within the mountain 
masses, but gives correct results at some three or four miles 
below the mean surface. 

The cases of the harmonics of the 4th and higher orders are 
also considered; and it is shown that, if we suppose them to 
exist on asphere of the mean density and dimensions of the 
earth, and that the height of the elevation at the equator is in 
each case 1500 meters ahove the mean level of the sphere, then 
in each case the maximum stress-difference is about four tons per 
square inch, This maximum is reached in the case of the qth 
harmonic at 1150 miles, and for the 12th at 350 miles, from the 
earth’s surface. 

It is then shown that the great terrestrial inequalities, such as 
Africa, the Atlantic Ocean, and America, are represented by an 
harmonic of the 4th order; and that, having regard to the mean 
density of the earth heing about twice that of superficial rocks, 
the height of the elevation is to be taken as ahout 1500 meters. 

Four tons per square inch is the crushing stress-difference of 
average granite. From these results it may be concluded that 
either the materials of the earth have about the strength of 
granite at 1000 miles from the surface, or they have a much 
greater strength nearer to the surface. 

This investigation must be regarded as confirmatory of Sir 
William Thomson’s view, that the earth is solid nearly through- 
out its whole mass. According to this view the lava which 
issues from volcanoes arises from the melting of solid rock, 
which exists at high temperature at points where the pressure is 
diminished, or else from comparatively small vesicles of rock in 
a molten condition, 


Zoological Society, June 21.—Prof. W. H. Flower, F.R.S., 
president, in the chair.—The Secretary read a report on the 
additions that had been made to the Society’s Menagerie during 
the month of May, 1881, amongst which special attention was 
called to an African Wild Ass (Zguus sentopus) from Upper 
Nubia, and a White-marked Duck (izas specularis) from Ant- 
arctic America, both new to the collection.—Mr. Kk. Bowdler 
Sharpe exhibited a specimen of Podtlymbus podiceps, stated to 
have been killed at Radipole, near Weymouth, in the winter of 
1$S0-81,—Mr, W. A. Forbes read a paper ou the Petrel called 
Thallassidroma nereis, by Gould. This, he showed, was not a 
true Proce/laria, but must form the type of a new genus, to be 
called Garrodia, most closely allied to Occanites, Fregetta, and 
Pelagodroma, and constituting with them a distinct family of 
‘*Tubinares,” proposed to be called ‘* Oceanitide.”—Mr. W. 
A. Forbes read a paper on the conformation of the thoracic 
extremity of the trachea in the ‘‘ Ratite” birds, noting specially 
a highly-developed syrinx in the genus AAca, in which respect it 
differed from all the other genera comprised in that group.—A 
communication was read from Mr. George F. Bennett, C.M.Z.S., 
containing an account from personal ob:ervation of the habits of 
the E£chidva hystrix of Australia.—Mr. G. A. Boulenger read a 
paper on the Lizards of the genera Lacerta and Acanthodactylus, 
prepared after a study of specimens in the British Museum,— 
Mr. F, C, Selous read a paper on the Antelopes that had come 
under his ohservation in Central South Africa. He exhibited a 
series of skins of the Bush-Buck (Tragelaphus sylvaticus), and 
pointed out their variations in different locallities ; also specimens 
of the Poku (Cobus vardoni), and the Speke’s Antelope (77a- 
gdaphus Spekii).—A communication was read from the Rev. O. 
P. Cambridge, describing some new genera and_ species of 
Araneidea.—Mr. Sclater pointed out the generic divisions of 
the Bueconidz which he proposed to adopt in his monograph of 
the group now approaching completion, and characterised a new 
species of the family under the name Nonnzla cincracea.—Mr. 
RK. Bowdler Sharpe communicated some notes on new or rare 
species of Flycatchers lately added to the British Museum, 
principally from the Gould collection, and which it was proposed 
to call A/alurus cyanochlamys, Siphia obscura, and Rhipidura 
MacgillivrayiitA second paper by Mr. Sharpe contained an 
account of several collections of birds formed by Mr. W. B. 
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Pryer in the district of Sandakan, in North-Eastern Borneo, 
Two new species were described as Lantus Schalowi and Dicoum 
Pryeri.—Lieut.-Col. H. H. Godwin-Austen read the second 
portion of his paper on the land shells collected by Prof. J. 
Bayley Balfour during his recent expedition to the Island of 
Socotra. It referred to the family Helticacee.—Mr. G. E. 
Dobson communicated some notes on certain points in the mus- 
cular anatomy of the Green Monkey Cercopithecus callithrix,— Dr. 
A, Giinther exhibited and read a description of a specimen of 
Schedophilus medusophagus, a Mediterranean fish new to the 
British fauna, lately captured off the coast of Ireland, 


Anthropological Institute, June 14.—Major-General A. 
Pitt-Rivers, F.R.S., president, in the chair.—General Pitt- 
Rivers read a paper on the discovery of flint implements in the 
gravel of the Nile Valley, near Thebes, The worked flints 
were found embedded two or three metres deep in stratified 
gravel. Much interest has always been attached by anthropo- 
logists to this subject on account of its hearing on the antiquity 
of man. While in Europe we know that the nse of stone for 
implements preceded the employment of metals, and was coeval 
with many animals that are now extinct, we have hitherto had 
no certain evidence that this period in northern regions, remote 
as it undoubtedly was, may not have been contemporaneous with 
the very earliest phase of Egyptian civilisation, traced backward 
as itis by the now accepted chronology of Manetho to an anti- 
quity of 7000 years from the present time. Now, however, the 
evidence of human workmanship has been found in gravel 
deposits which had become so indurated that the ancient 
Egyptians were able to cut flat-topped tombs in it, supported 
by square pillars of gravel, which have retained their form 
uninjured to the present day, proving an enormously greater age 
for the flints embedded in the gravel, some of which were 
chiselled out of the sides of the tombs.—Mr. Alfred Tylor read 
a paper on the human fossil at Nice discovered by M. Ischa in 
December, 1880.—Mr. F. E. im Thurn read a paper on some 
stone implements from British Guiana.—Mr J, Park Harrison 
exhibited a collection of Danish and French photographs.—The 
following papers were taken as read :—Mr. Gerard A. Kinahan, 
on sepulchral remains at Rathdown, co, Wicklow.—Mr. J. H. 
Madge, notes on some excavations made in Tumuli, near 
Copiapo, Chili, in June, 1880.—A number of specimens col- 
lected hy Mr, Madge were exhibited, among which were two 
skulls, a quantity of pottery, and a cervical vertebra, in which 
was embedded a stone arrow-head. 


PARIS 

Academy of Sciences, June 27.—M. Wurtz inthe chair.— 
The following papers were read :—Observations of Comet 4 
1881 (comet of 1807) at the Paris Observatory, by MM. Bigour- 
dan, Wolf, and Thollon; note by M. Mouchez (see p. 223).— 
On the prolegomena of a new treatise on meteorology, published 
in Italy by M. Diamilla-Miiller, by M. Faye. The first part is 
entitled ‘‘ The Laws of Tempests (according to Faye’s theory),” 
and M, Faye expresses satisfaction that his views seem to be 
gaining ground. In a letter to the author he suggests that in 
thunder-storms the source of electricity is not merely charged 
air (and icy particles) whirling downwards from upper regions, 
but electricity is developed in the act of gyration (reminding us 
of a Holtz machine working up a weak charge).—M. Janssen 
presented a photograph of the comet.—On Fuchsian functions, 
by M. Poincaré.—On the injuries to vegetation produced in 
treatment of phylloxerised vines, by M. Catta.—Influence of 
variations of atmospheric pressure on the duration of oscillations 
of the pendulum, by M. Saint-Loup. He found an advance of 
0°077s. to occur in the day for a lowering of mercury pressure 
Iomm. The experiment was of a preliminary nature.—Observa- 
tions on the comet, and principally on the physical aspect of the 
nucleus and the tail, by M. Flammarion. He inclines to the 
view that comets’ tails are not material—perhaps an excitation, 
electric or other, of ether. Their transparence favours this view. 
Healso calculates that the tail of the comet of 1843, at the distance 
of the earth from the sun, must have swept space with a velocity 
of 64,000,000 of metres per second, Any molecule of matter 
flying at such a rate would not remain a single instant dependent 
on solar attraction, and would not go in a closed orbit.—On the 
surface with sixteen singular points, by M. Darbvux.—On the 
surfaces for which the co-ordinates of any point are expressed 
hy Abelian functions of two parameters, by M. Picard.—On a 
general means of determining the relations}hetween the constants 
contained in a particular solution and those contained by the 
rational co-efficients of the corresponding differential equation, 
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by M. Dillner.—On the vibratory forms of circular liquid sur- 
faces, by M. Decharme. The internodal distances are inversely 
proportional to the corresponding numbers of vibrations; and 
this result is independent of the nature of the liquid. There is 
the greatest similarity between the vibratory forms in question 
and those of soapy pellicles of the same diameter.—On the 
employment of liquid prisms in the direct vision-spectroscope, 
by M. Zenger. On the anterior plane of a liquid prism he fixes 
a quartz prism of the same refringent angle, but placed in an 
Opposite direction; the posterior face has, as usual, a plane 
parallel plate, The loss of light by reflection at the anterior and 
posterior surfaces is thus reduced to a minimum; the spectra 
are very intense, aud the lines are well defined,—Photography 
of colours, by coloration of layers of coagulated albumen, by 
MM. Crosand Carpentier, M. Edm. Becquerel pointed out that it 
was not an immediate photographic reproduction of images with 
the natural colours of bodies, but a polychrome working by way of 
photographic impression, in which the tints of images are varied 
at will with the shades of the colouring matters used, and are not 
connected in any necessary manner with the colours of the active 
rays.—Pneumatic apparatus ; pneole, spirelle, by M. de Romilly. 
In the pneole a jet,of water sent upwards (say) by a turbine 
immediately enters an orifice (larger than that it comes from) of 
avertical conical pipe, in which some of the water accumulates ; 
and through this water numerous bubbles of air ascend, but 
cannot return. The water returns to the turbine by a lateral 
pipe. The spirelle (also for producing an air current) is entirely 
immersed in the circulating liquid (say in a turbine). It consists 
in one case simply of a slit of special position and nature in a 
tube which rises from the liquid, one edge of the slit is higher 
than the other.—On silicium, by MM. Schntzenberger and 
Colson,—On a cyanic ether of borneol, by M. Haller.—On the 
véle of phosphoric acid in volcanic soils, by M. Ricciardi, This 
is areply to M. de Gasparin.—On the volcanic soil of Catania, 
by M. Tedeschi di Ercole.—Unilateral phenomena, inhibitory 
and dynamogenic, due to an irritation of the cutaneous nerves 
by chloroform, by M. Brown-Séquard.—New mode of electric 
excitation of nerves and muscles, by M. d’Arsonval. In the 
apparatus described he aims at giving the induction current a 
mathematically definite value, easy to reproduce, rendering the 
electric excitation purely mechanical (not chemical), and at having 
an indnced current of neutral direction (no positive or negative 
pole),—On the etiology and pathogeny of variola in the pigeon, 
and development of infectious microbes in lymph, by M. Jolyet. 
—Influence of nature of food on the development of the frog, by 
M. Yung. The substances tried stand in the following decreas- 
ingly favourable order :—Beef, fish, coagulated albumen of hens’ 
eggs, albuminoid substance of frog’s egg, vegetable substances 
(alge). The two latter do not suffice to transform the tadpole 
into a frog. A purely albuminous substance snffices.—Meta- 
morphosis of the Pedicellata, by M. Barrois.—On the formation 
of the cyst in muscular trichinosis, by M. Chatin. 
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SYMBOLIC LOGIC 


Symbolic Logic. By John Venn, M.A., Fellow and Lec- 
turer in the Moral Sciences, Gonville and Caius College, 
Cambridge. Pp. xxxix. 446. (London: Macmillan, 
1881.) 

NM ANY who are interested in the progress of logicz1 

science have looked forward to the appearance of 

this long-expected work as one likely to give them a 

logical treat. They will not be disappointed. It may be 

impossible to accept Mr. Venn’s opinions as decisive of 
some points which he discusses, and it would not ke diffi- 
cult to indicate deficiencies ; but we have no book which 
approaches the one before us in the thoroughness with 
which it opens up the logical questions of the day. With 
equal industry and ability Mr. Venn has gone over almost 
the whole literature of logic so far as it centains any 
germs of the scientific system associated with the name 
of Boole. Mr. Venn writes professedly as an admirer of 
Boole, and his work consists to a great extent of the 
matter of lectures upon Boole’s logic, delivered under the 
inter-collegiate scheme of lecturing, which has now been 
in operation for about twelve years at Cambridge. Thus 
the book is substantially an exposition of Loole’s Logic, 
and practically the only one which we have. Boole’s own 
great work, “ The Laws of Thought,” appeared more than 

a quarter of a century ago (1854), and has never reached 

a second edition. It has been much more talked about 

than read. 

If Mr. Venn then had done nothing more than publish 

a comparatively easy and readable exposition of Boole’s 

profound but difficult treatise, he would have done a good 

work, But he has done a good deal more, because he has 
worked out the relation of Boole’s sjstem to all discover- 
able previous attempts at a symbolic or quasi-algcbraic 
treatment of the syllogism, as also to all who have since 

Boole’s time endeavoured to improve upon his system, 

The writings of almost one hundred logicians have been 

investigated by Mr. Venn, and not a few of these writers 

are practically unknown to English readers. If I mention 
the names, for instance, of Bolzano, Bardili, Dalgarno, 

Darjes, Lipschitz, Maass, Maimon, Segner, Semler, 

Servois, Weise, it is unlikely that the reader, unless he 

has made a very special study of logic, will ever have 

heard of most of these names before. A great change 
has taken place in the standard of scholarship expected 
of authors nowadays. During the last century philo- 
sophers calmly wrote down whatever came uppermost in 
their minds, in complete indifference to their ignorant 
predecessors. David Hume discovered and expounded 
the laws of the association of ideas, unconscious that it 
was all in Aristotle’s works. Jeremy Bentham wrote 
upon logic with sublime confidence, although his reading 
had been confined to the compendiums of Sanderson and 

Isaac Watts. Now aman Is expected to read everything 

about his subject before he writes anything. The late 

Sir William Hamilton of Edinburgh was the ideal of the 

new method, towards the introduction of which he much 

contributed. He had all the doctrines of logicians of 
various schools classified in his common-place books; 
VoL, xxIv.—No. 611 


but when he came to work out his own system of the 
syllogisin, fell disease arrested him before the work was 
half done. It must require much judgment to use the 
bibliographic method, as one may call it, to un adequate, 
and yet not to an excessive extent. 

Perhaps the most interesting chapter in the whole book 
is the last one, containing “ Historic Notes,’’ which are 
however merely supplementary to a great quantity of 
historical information given incidentally in the preceding 
chapters. The table on p. 407 is one of extreme interest. 
It shows and classifies in the clearest way no less than 
twenty-five apparently different modes in which logicians 
from the time of Leibnitz had attemptcd to represent 
symbolically the ordinary universal negative proposition, 
say, no Sis P. Boole and Dr. Macfarlane, for instance, 
express it as denying the existence of the class of things 
S which is P. Hamilton introduced a clumsy wedge- 
shaped copula with a stroke across it to express negation; 
Darjes entirely misused well-known mathematical signs 
in the expression +S — P. Segner’s formula is hardly 
hetter, namely S<—P. Mr. MacColl’s notation, so 
recently the subject of discussion in the Mathematical 
Society, the Educational Times, and NATURE, is at 
least convenient, namely S : P’, though, as I venture to 
hold, only a disguised form of the equation S=SP. 
But this single page gives matter for endless study, and 
Mr. Venn has conferred a great benefit upon Jogical stu- 
dents in opening up the subject of logical symbolism and 
logical method in its full extension, thus hastening the 
time when some decision can be arrived at. 

There is, however, much that is novel in the vclume. 
No author, for instance, has carried the diagrammatic 
representation of logical relations to anything like the 
same extent and perfection as Mr. Venn. Starting with 
the well-known circular diagrams, attributed to Euler, 
but traced back to earlier logicians, at any rate to Lange, 


| Mr. Venn has succeeded in representing, by interlacing 


oval figures, the logical relations of four or even more 
terms. Although opinions may differ as to the value of 
the method, he has unquestionably worked out a complete 
and consistent system of diagrammatic reasoning, which 
carries the Eulerian idea to perfection. He has gone 
even further and has converted his diagrams into a kind 
of logical-diagram machine, which allows the elliptic 
segments representing classes to be selected and rejected 
mechanically. Of this remarkable device Mr. Venn 
(p. 122) says that ‘it would do very completely all that 
can be rationally expected of any logical machine. Cer- 
tainly, as regards portability, nothing has been proposed 
to equal it, so far as 1 know.’’ The latter statement 
may be certainly conceded, as the machine, though con- 
structed needlessly large, is only five or six inches square, 
and three inches deep. So far, however, as I can judge 
from the somewhat brief and unexplicit description given 
by Mr. Venn, I cannot see how his machine can perform 
logical operations automatically. The selections of classes 
have to he guided and judged by the selector, and all that 
the mechanical arrangements effect is to select a whole 
class of elliptic segments at one movement of the fingers. 
This mechanical diagram, then, is analogous, as Mr. 
Venn remarks, to what has been described as “The Logical 
Abacus,”’ but I do not tbink it can be called mechanica) 


in the same degree as the logical machine. 
M 
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In connection with these complex logical diagrams 
arises a curious and almost amusing illustration of the 
impossibility of knowing all that has been written on a 
subject. Mr. Venn in the Historic Notes has carefully 
gone over all logical writings known to him, and concludes 
(p. 426) that ‘‘hardly any attempts have been made to 
represent diagrammatically the combinations of four terms 
and upwards. The only serious attempt that I have seen 
in this way is by Bolzano.’’ This statement is qualified 
in the Introduction or Preface (p. xxx.) by reference to 
H. Scheffler’s “ Naturgesetze,’’ published in 1880. But 
if Mr. Venn had happened to look much nearer home, 
into the able “ Outline of Logic for the Use of Teachers 
and Students,” by the Rey. Francis Garden, M.A., Trinity 
College, Cambridge (1867), he would have found at p. 39 a 
diagram of five interlacing circles representing the rela- 
tions of five terms. The diagram is thus described at the 
foot, “ Genus A partly overlapped by genera B, C, D, and 
E, giving for species AB, ABC, AC, ACD, AD, 
ADE, AE, ACDE.” The circles are broken in their 
unessential parts for the purpose of saving space. Mr. 
Venn’s ellipses are in this respect much more convenient 
than circles, and the method of shading segments so as 
to show their propositional treatment to the eye is an 
important improvement; but the principle on which 
complex logical relations may be graphically represented 
is clearly seized by Mr. Garden, 

Mr. Venn, although an ardent admirer of Boole, as 
indeed all advanced logicians must be, remarks (p. xxviii.) 
that his actual originality (priority ?) was by no means 
so complete as is commonly supposed and asserted. But 
I am a little surprised to notice that Mr. Venn, although 
mentioning (p. 9) Thomas Solly’s “ Syllabus of Logic”! in 
relation to another matter, does not draw attention to 
the remarkable symbolica! expression for the laws of the 
syllogism given therein. This brief work is throughout 
highly acute and philosophical. 

The really important question which underlies the 
whole discussion of symbolic logic regards a technical 
and apparently minor point, namely the exclusive or un- 
exclusive character of logical alternatives. When we 
say, for instance, that “capital is either fixed or circu- 
lating,” is it implied 2 the mere form of the statement 
that capital cannot be at the same time fixed and circu- 
lating? Boole held so; or, at any rate, he held that any 
logical equation of his own system not conforming to this 
condition was imperfect and uninterpretable. But since 
Boole’s time several logicians have contended that this 
condition was arbitrary, and in fact an error of Boole’s. 
lt is one chief purpose of Mr. Venn’s book to uphold 
Boole’s system in its integrity, and he writes in an attitude 
more or less of protest against subsequent innovators. 
This question has been noticed by Mr. MacColl in his 
letter (NATURE, vol. xxiv. pp. 124-126). It is however a 
question which requires chapters, if not books, for its 
adequate treatment ; it is in fact to be judged by the 
success of a system, rather than by any simple direct 
arguments. 

In regard to this letter of Mr. MacColl, I] may point to 
the fact that I have already disputed the philosophical 
correctness of MacColl’s symbolic innovations (NATURE, 


1 © A Syllabus of Logic, in which the views of Kant are generally adopted 
and the Laws of the Syllogism symbolically expressed,’’? by Thomas Solly, 
1-s}., late of Caius College, Cambridge. (Cambridge, 1839.) 


vol. xxili. p. 485), while as regards the main principles of 
his calculus, it is out of the question that he should claim 
novelty, But we may nevertheless regret that Mr. Venn 
has referred in a slighting tone to investigations which 
have been carried out with great earnestness and acute- 
ness. Mr. Venn does not speak in the same slighting 
manner of Prof. Schréder’s essay, though I presume it is 
clear that the latter was as completely forestalled by 
previous writers unknown to him as was Mr. MacColl. 
In fact the way in which independent investigators are 
converging and meeting in a modified Boolian system is 
strong evidence that the questions so clearly set forth by 
Mr. Venn are becoming ripe for decision. 
W. STANLEY JEVONS 


ASTRONOMY FOR AMATEURS 


A Cycle of Celestial Oljects. Observed, Reduced, and 
Discussed by Admiral William Henry Smyth, R.N., 
K.S.F., D.C.L. Revised, Condensed, and greatly 
Enlarged by George F. Chambers, F.R.A.S., of the 
Inner Temple, Barrister-at-Law. (Oxford: The Cla- 
rendon Press, 1881.) 

“7 ~*HERE can be, we think, little doubt that the publica- 
= tion of Admira] Smyth’s “ Cycle of Celestial Objects” 

powerfully stimulated a taste for astronomy amongst 
amateurs in this country. It was popular in style, and 
the contents generally were such as possessed interest for 
the numerous class of readers who neither require nor 
would appreciate more technical treatises. The gossiping 
notes interspersed throughout the work had their special 
attraction for many readers. 

Mr. Chambers says he would not have undertaken the 
task of preparing a new edition of Smyth’s work for the 
press had he not been convinced that there was a wide- 
spread desire for it. The copyright of the work, with the 
Admiral’s notes, unpublished drawings, &c., had come 
into his hands, but there remained the digesting of these 
materials and interweaving them with the contents of the 
first edition, His programme he states to have been “so 
to revise, prune, and amplify Admiral Smyth’s Bedford 
Catalogue, as to provide a Telescopist’s Manual for Re- 
fractors up to, say, 8 inches of aperture, and to embody 
the progress of the science up to 1880, just as the original 
edition might have been considered fairly complete for 
5 inches of aperture up to 1845.” In carrying out this 
programme he has deemed it essential to include objects 
in the southern heavens, which we do not command in 
these latitudes. 

It is to be understood that the new edition is confined 
to the Cycle proper, or to the second volume of the 
original work, the Pro/egomena being, as Mr, Chambers 
remarks, for the most part written up to date in the last 
edition of his “ Handbook of Astronomy.” The number 
of objects included by Smyth was 850, the number in the 
present volume is 1604. Viewing the work as one in- 
tended for the guidance of the amateur as to the objects 
which it may be worth his while to observe, the additions, 
upon the selection of which considerable pains appear to 
have been bestowed, nevertheless include many stars that 
can hardly claim to be so regarded : we allude to such 
objects as Nos. 252, 334, 335) 346, 371, 396, 737s 974, 
1025, 1149, &c. Perhaps a less extended list with fuller 
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descriptions of such as possess special interest would 
have been equally acceptable to amateurs generally. 

We are not disposed to criticise too closely a volume 
involving a large expenditure of time and trouble for the 
benefit of those who occupy their leisure evenings in tele- 
scopic observations, but as the author expresses his desire 
to receive corrections or suggestions for future editions of 
his work, we will here refer to several defects which we 
have remarked in a pretty careful examination of it, in 
the hope that his attention may be directed to the kind of 
revision by which another edition may be improved. 
Some of the more remarkable objects appear to be treated 
with unfortunate brevity ; we may instance the fine binary 
star 6 # Eridani, of which a single epoch is given, without 
mention of the orbit having been determined by Dr. 
Doberck, or indeed any intimation that the star is in 
rapid motion ; the first elements were assigned by Jacob. 
A still more noticeable case is that of a Centauri, one of 
the most interesting objects in the heavens, which is dis- 
posed of in half-a-dozen lines, without reference either to 
the elaborate investigations of its annual parallax since 
Henderson’s time, to its large and well-established proper 
motion, or to the numerous orbits which have been com. 
puted, more especially those obtained since the passage 
of the peri-astron by Dr. Doberck and Dr. Elkin. Only 
two epochs are transcribed, one of them being the coin- 
paratively rough result of Gilliss at Santiago in 1851; in 
no instance would it have been better worth while to 
extract from the long series we possess, a sufticient 
number of measures to enable the reader to judge of the 
motion in the system. A very insufficient notice appears 
of = 518, a binary of which we may soon expect to have 
approximate elements, and the case of y Coronz Australis 
is quite misrepresented ; from the few epochs given at 
p- 555, it might be inferred that there has been a direct 
change in the angle of position of about 30° in forty-five 
years, whereas there has been an actual re/rograde motion 
in the angle of nearly 160°, upon which Schiaparelli 
calculated elements which represent the latest measures 
closely. Of the four cases where the author has appended 
orbits, in three (Castor, ¢ Cancri, and € Urs Majoris) 
they are vitiated by typographical or other error. 

Kirch’s variable star in Cygnus, which Mr. Chambers 
calls x’, is the true y Cygni of Bayer, to which letter 
Flamsteed’s 17 Cygni has no claim; the cause of Flam- 
steed’s misnomer was explained by Argelander many 
years since. The designation y? is calculated to add to 
the doubt and confusion already existing as to this vari- 
able. of which the author unwittingly affords an illustra- 
tion. The position assigned for 1890 is not that of the 
variable star (which is Lalande 37835), but is that of 
Piazzi X1N. 295, wrongly identified with Kirch’s star by 
Piazzi, a circumstance to which, oddly enough, Mr. 
Chambers alludes in his notes, warning his readers against 
a mistake which he has himself just made. The correct 
place of the variable for 1890 is in R.A. 19h. 46m. 21s., 
Decl. 32° 38"2. 
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Mr, Chambers’s volume has been handsomely printed 
at the Clarendon Press, and includes, for a frontispiece, 
the scale of colours, given by Smyth in his ‘‘ Sidereal 
Chromatics,” with the view to assist observers, in judging 
of the colours of the components of double stars. 


OUR BOOK SHELF 
Botany for Schoolsand Sctence Classes, By W.J. Browne, 
M.A., Lond., Inspector of National Schools. Second 
Edition, revised and enlarged. (Dublin: Sullivan 
Brothers, 1881.) 
MR. BROWNE is the author of a variety of elementary 
mathematical books. In preparing this little manual of 
botany it may be presumed, therefore, that hc has had to 
struggle with the difficulties which must always beset the 
amateur. The result resembles what one has often un- 
fortunately met with in similar cases before. There is a 
want of simplicity in the treatment, much that is un- 
essential and unnecessary for students of any grade, 
a good deal that is only of historical value, and what is 
worse, not a little that is downright error. This is the 
more unfortunate, as the qucstions at the end of the 
chapters and the examination papers which fill the last 
pages show that the book has a very definite aim. What, 
however, it may be asked, is likely to happen to exa- 
minees who reproduce such statements as the following ? 
“ Coffée.—The fruit consists of two halves, nearly hemi- 
spherical ;” or ‘‘ Ga/és—excrescences on oak, produced by 
an excretion thrown out round an egg deposited by an 
insect’’ (p. 98). On p. 60 the becch is given as affording 
an example of a capsule in its fruit; here the author has 
confounded the involucre with a pericarp. On the same 
page we find the following remark: “Around the seed 
. . there is often developed a quantity of a/éumen, for 
the nourishment of the seed during germination”; on 
p- 55, “The germinal vesicle soon develops into the 
embryo or germ, containing the plantlet.”’ This is on a 
par with the account of the process of fertilisation on 


| p. 10, “A protoplasmic substance (/ové//a) flows from 


The story of Cacciatore’s supposed distant planet is left : 


where it was by Smyth, the later calculations of Valz and 
Oeltzen, who showed that the motion indicated by Caccia- 
tore could only apply to a minor planet, not being 
mentioned ; and there are a number of other cases where 
the information supplied has not been brought up to date. 
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the pollen-grain into the ovule and ripens it, so that it 
becomes a seed.” The part of the book devoted to syste- 
matic and descriptive botany is better, though often open 
to criticism. If the writer had carefully studied Pevz- 
cillium he would not have said, “The cells composing 
the branches (Fig. 89) are spores or conidia”; he has 
apparently been misled by his Fig. 89, which might do 
for one of the bog-oak ornaments sold in Dublin shops, 
but is a very inadequate representation of Pewiczllium, 
The examples of plant-descriptions are not sufficiently 
full, and are sometimes obscure, as for instance when the 
anthers of the common daisy are said to be “simple at 
The whole book still wants a thorough revision at 
the hands of a competent teacher to make it a safe guide 
for elementary students. 


First Lessons tn Practical Botany. By G. T. Bettany, 
M.A., B.Sc., F.L.S. (London: Macmillan and Co., 1881.) 


THIs is an excellent little book. Its diligent study by 
teachers as well as pupils would give descriptive botany 
the real educational value which is so often claimed 
for it, and at bottom it no doubt possesses, if only the 
old type of manuals could be exterminated. What a 
weight would be removed from examiners’ minds if ex- 
aminees would really take to heart Mr. Bettany’s impres- 
sive admonition (which should be hung in every examin- 
ation room where plants are set for description) :—‘‘ Do 
not suppose or zmagine facts of structure which you cannot 
verify.” It is really refreshing to come upon a manual, 
the object of which is to drill students in a healthy scien- 
tific method, and not merely to teach them how to impose 
on examiners with a show of sham and often preposterous 
knowledge, which has but a temporary hold on the memory 
and none on the understanding. The only genuine criti- 
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cism of a manual like this would proceed from one who 
had actually tested its use. Improvements will gradually 
suggest themselves ; a few friendly suggestions might be 
even ventured upon offhand. On p. 63, for example, 
the following definition is open to objection:—“ Zy7chome, 
a generic term for all organs developed by emergence 
from single cells of the epidermis.” The chapter on 
Flora] Diagrams is good. But it never seems to have 
been suggested that a genu‘ne interest might he given to 
lessons in botany by making the pupils arrange the 
actual parts of the flower so as to form the diagram. 
All that is wanted is a flat square of cork covcred with 
paper, on which four concentric circles are traced. It 
would be best to have three such squares for each pupil, 
with three, four, or five radiating lines drawn intersecting 
the circles, according as flowers with a ternary, quater- 
nary, or quinary symmietry are to be examined. As each 
successive whorl of floral organs is removed, its parts 
should be pinned out in their proper relative positions by 
the pupil. The cyclical symmetry of the flower is clearly 
brought out in this way, even where it is apparently dis- 
guaised. Some details in working the method would need 
a little elaboration, as, for example, the treatment of 
gamopetalous flowers; but this may be left to the 
ingenuity of teachers like Mr. Bettany. 


Rabenhorst's Rryptogamen-Flora von Deutschland, Ocster- 
reich und der Schweiz. Exster Band: 1 und 2 Lief. 
Pilze, von Dr. G. Winter. (Leipzig, 1881.) 

Few men have done their fellow-workers in science 
greater service, even if of a somewhat unobtrusive sort, 
than Dr. Ludwig Rabenhorst, whose recent death we 
announced with regret (NATURE, vol. xxiv. p. 108). 
His “Flora Algarum aque dulcis et submarina’ is an 
indispensable guide to an immense labyrinth of species 
and genera which lie scattered up and down botanical 
literature. These are digested into a methodical enu- 
meration which makes little attempt to be critical, but is 
content to bring the materials together just as every one 
who intends to study what has been done in any special 
group without such an aid must do for himself. Had 
Rabenhorst attempted more he would never have done the 
useful work that he did. One very convenient feature 
of his books is the brief synopsis of the genera of each 
group, accompanie1 by outline woodcuts of some leading 
types. Amongst organisms whose real affinities are often 
so obscure as the lower cryptogams, the utility of this 
plan cannot be sufficiently approved. The woodcuts 
often convey information ata glance which hours of study 
and comparison would not extract from the descriptions. 
The present work, of which two parts have so far 
appeared, is substantially a new edition of the author’s 
“Deutschland’s Kryptogamen-Flora,” of which the first 
appeared as far back as 1844. The death of the original 
author may, it is to be hoped, have no effect on impeding 
its completion, as different groups are assigned to different 
hands, Dr. Winter commencing the fungi in the two parts 
before us. The scope of the whole work will be very 
much enlarged, but the same convenient features will be 
perpetuated. A speedy completion will be devoutly 
desired by all students of European Thallophytes. 


EETTERS TO THE EpIRAOK 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 
| The Editor urgently requests correspondents to keep their letters 
as short as possibie, The pressure on his space 7s so great 
that tt is impossible otherwise to ensetre the appearance even 
of communications containing interesting and nevd facts.) 


The Comet 


FURTHER measures have been ohtained at Greenwich of the 
potition of the least refranginle edge for three of the four comet- 
bands with the following re:ults :— 


Yellaw band. Green band. Blue band. 
Comet (=. 5630°4=61°6 ... 5162°7 Ov 49 33c9ee 1 1 
Bunsen Flame  5633°0 ... 5164°0 «.- 4736°0 
No, of Obs, ai B08 26 a6 6 


The identity of the comet-bands with those in the first 
spectrum of carbon appears to be clearly established, but in each 
case the comet-band is slightly shifted towards the blue, The 
displacement of the green band, if real, would indicate an 
approach of 47 + 14 miles per second, whereas the comet was 
actually receding from the earth at the rate of ahont twenty 
miles per second. Such a displacement might, of course, be 
explained by an emission of cometary matter on the side towards 
the earth, but it would seem more probable that it is due 
to the circumstance that the edze of the comet-band is not 
quite sharp, and that a small portion on the red side is 
cut off. This would apply with still more force to the yellow 
and blue bands, which indicate somewhat larger displacements 
towards the blue. The displacements however, though all in 
the same direction, are not largely in excess of the probable 
errors. The comet-hands were compared with those given hy 
vacuum-tuhes containing cyanogen and marsh-gas, as well as 
with those of the Bunsen-bnrner flame, and three forms of 
spectroscope were used, viz. (1) the half-prism spectroscope with 
a dispersion of 184° from A to Ii, and a magnifying power of 
14; (2) the half-prism spectroscope reversed (as for prominence 
observations), giving a dispersion of 5° from A to II and great 
purity of spectrum, with a magnifying power of 28; and (3) the 
star spectroscope with a si-gle prism of flint. No measures were 
obtained of the band in the violet, which was only seen on 
two occasions. It appeared to be sensibly coincident with 
the band in the first spectrum of carhon at 4311. 

Mr. Maunder also noted several of the Frannhofer lines in 
the continuous spectrum, In particular F (the position of which 
was determined by comparison with Hf) and two other lines 
which were respectively near I and a strong double line at 5327. 

W. H. M. CurisTIE 

Royal Observatory, Greenwich, July 12 


I SYCCEEDED in photographing the comet in Auriga on Friday 
night, June 24. Since then I have taken several photographs 
of it. One made lat night with an exposure of 2 honrs 42 
minutes shous the tail aLout ro° lonz. There are many stars 
on the plate, some shining through the tail. 

HENRY DRAPER 


The Physiology of Mind Reading 


I HAVE received from Dr. G. M. Beard of New York (well 
known for his studies of Trance and related states) a letter in 
reference to the experiments with Mr. Bishop, of which Mr. 
Romanes has given an acconnt in NATURE. Dr. Beard, writmg 
before our experiments were carried out, mentions his own 
investigation, years ago, of much more remarkable performances 
than Mr. Bishop’s, and incloses an article ‘‘On the Physiology 
of Mind-Reading,” which he contributed to the Popular Setence 
Monthly (New York) as far hack as February, 1877. If this 
article had been shorter I wonld fain have asked you to reprint 
it, giving as it does a far more varied record of facts than came 
under our observation, and a series of carefully-drawn'‘conclusions 
within which onr conclusion falls, I will only say that if I had 
known of this article I shoul | hardly have thonght it worth while 
to spend time in the trial of Mr, Bishop’s powers, or even had 
the cnriosity to attend that first meeting amid the cloud of seten- 
tific witnesses. G. Croom ROBERTSON 

July 9 


Mind and Muscle-Reading 


KINDLY allow me to correct a printer’s error in my letter of 
last week. In describing the case of so-called thought-reading 
examined by myself in the clergyman’s family in Derbyshire, | 
wrote: ‘The failures in my examination did not amount to 
one in ten, and were a smaller fraction when the children were 
not embarrassed hy strangers,” &c. The word ‘*my” was 
printed ‘‘any,” thns destroying the meaning of the sentence, 1 
will just add that the clergyman in question is an old graduate of 
Trinity College, Dublin; his integrity is ahove suspicion, and 
even did not his position as a Christian minister negative the 
idea of trickery, the last experiment which I described disposes 
of this very natural explanation. W. F, BARRETT 
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Special Solar Heat-Radiations and their Earth-felt 
Effects 


THE well-filled lectures on Solar Physics by Prof. Balfour 
Stewart, published in NATURE, vol. xxiv. pp. 114, 150, will 
undoubtedly promote the study and assist the understanding of 
those subjects ; and if a single one of the many items alluded to 
was not quite correctly described, that is neither surprising in 
itself nor likely to do much harm amidst the wealth of informa- 
tion which was at the same time both correctly stated and neatly 
conveyed, Ishould not therefore think myself now called on 
to notice one exceptional paragraph, but that it contains a most 
singular mistake in attributing to me conclusions from my own 
Edinburgh observations that are the very opposite of what Ihave 
often published betweea 1869 and the present time. Nor do I 
propose to make any positive complaint; for I rather admire the 
honesty of the lecturer who, after arguing for the more spotted 
tericds of the suu’s disk being its occasions of strongest 
heat evolutions, yet stated voluntarily and against himself that a 
directly opposite conclusion to his had been deduced by me from 
the unrivalled collection of more than thirty years of rock- 
thermometer observations on the Calton Hill, That is to say, 
that a certain eleven-year heat-wave shawn by those thermome- 
ters coincided with, not the waximem, but the wetnztutune spotted 
state of the sun; subject however to what the lecturer termed 
‘*a slight,” but in reality a two or three year “lagging behind” 
the visible solar phenomenon, 

Now let the :un, at any short-lived epcch, give forth an extra 
radiation of heat: I cannot imagine any person attempting or 
expecting to find its effects, after two or three jars, as an 
acutely marled phenomenon in daily air and superficial earth- 
temperature ol servaticns. When therefore a very sharp pheno. 
menon was marked on, or by, our thermometers, I looked for 
its explanation, not to what had occurred and pa-sed away again 
several years before, bnt to something in nearly simultaneous 
progress on the sun. This something ton, which I held forth 
upon even in my first paper on the subject in 1869 to the Royal 
Society, was ready at hand as a vera cause; and I ventured to 
describe it as ‘‘the ascending node” of the eleven year sun-spot 
curve, or the time when a new cycle of sun-spots is not only 
well begun, but is in the act of its most rapid increase f.r any 
part of the cycle; just as a soda-water bottle effervesces most 
violently immediately after it is uncorked, rather than long after- 
wards, when some of its slowly-formed last bubbles are quietly 
escaping, and much more so than when it is not uncorked at all. 
In a letter too, printed in NATURE not two years ago, I showed 
how a great part of the solar action might he, and even had 
been immediate on our thermometers, in consequence of the very 
first action of a renovated sun, being a dispersion of the ordinary 
clouds ¢ s¢/, whence an extra amount of direct sun-hine on the 
ae Leneath them, producinga dry hot year to the agiiculturi. ts 
there. 

The second effects I also showed might be an increased evapo- 
ration of distant ocean-surface ; the formation thereby and bring- 
ing round of greater clouds, heavy rain, and precisely the cold 
seasons which our Edinburgh thermometers had :hown, through 
thirty years, did generally follow the eleven-year wave of heat. 
Not, evidently, that the sun was then at a minimum of heat 
radiation, but that a creen of wet clouds had been drawn 
between it and that part of the earth where observations were 
going on, 

Now something like this whole sequence of effects has just 
Teen experienced in Madeira, all in the course of this week, 
subsequent to the restored energy of sun-spot manifestation and 
the earth-answering electric cloud of la:t Sunday, as I wrote to 
you next day. 

Now that, or the first day after the specified occut1ence, proved 
scorchingly hot, with a blue sky and the maximum shade 
temperature of the season, thus far. 

The second day after, a thick screen of clouds was drawn 
between us and the sun, while the trade-wind was not only 
restored on the adjacent sea, but with an excess of violence 
more like that which is felt about Teneriffe ; viz , a more southern, 
and therefore more sun-governed, island. 

But the third day after, not only was the sun again totally 
invisible on account of cloud, but to the surprise of all Madeira 
there was a heavy, vertical downpour of rain al] day long. Old 
residents protested that they had never, for ten years at least, 
known anything of tbe hind at midsummer season. ‘‘ Precisely 
so,” T replied ; ‘‘but in the Cape de Verde Islands still further 
south, and more under solar dominion than even Teneriffe, you 


will find that every year, the sun coming to the highest northern 
declination is marked by heavy tropical rains. Wherefore, if 
Madeira is now visited in the end of June by Cape de Verde 
solsticia] rains, be assured that the sun is at this moment shining 
above the clouds over Madeira with much more than his u:nal 
annual force.” 

But though as I write, I would seek to draw the attention of 
your clever lecturer to unw:ual solar action being often attended 
with eaith-phenomena which lag behind a few hours only, rather 
than several years, I do hope he will also obtain a perusal of my 
paper of 1869 from the Royal Society, Burlington House, 
London, and take note of the forty cr more year cycle, as well 
as other shorter ones there alluded to; for the stadard eleven- 
year cycle, of which we have now begun a new example, will 
never be completely definable without knowing on each ccca- 
sion how fir the others are mixed up with it. Thus we had, 
for instance, in Augu-t last year, that eleven-year cycle’s 
maximum of temperature which I had pre-anncunced in print 
ten years before; but it was very near heing lost to observation 
by occurring not far from the middle of the long-enduring 
minimunt of the furty-five years’ cycle, whose prime origin is as 
certainly solar as that of the eleven-year, and even then much 
shorter cycles of twelve or fifteen days only, of which I have 
noted several examples since I have been here. 

Prazzt SMYTH, 
Astronomer-Royal for Scotland 
Jones’s lIotel, Quinka do Corvalho, 
Funchal, Madeira, July 2 


Phenomena of Clouds 


THE letter from Prof. Smyth (vol, xxiv. p. 212) recalls to my 
mind a phenomenon I witnessed several years ago in Arran. I 
was staying at Strathwhillan, on the north side of Brodick Ray, 
and looking northward hada full view of Goatfell and Maoldoon. 
The latter resembles an immense mound heaped up against the 
eastern side of the former. Snow had recently fallen and coatel 
Loth, Then a south-easterly wind, coming up and across the 
firth, caused a cloud to be formed ut a considerable elevation 
above the hills, having its under surface outlined in correct cor- 
respcndence with the outlining of the subjacent mountains, This 
contour the cloud retained in seeming fixity for several hours, I 
attributed its continued existence to the effects of unequal radia- 
tion between the cold snow-covered hills and the warmer moisture- 
laden current above. Whether my surmise was correct, and 
whether the ‘central fixity” over Madeira can be referred to the 
same cause, I leave to the consideration of those more scien- 
tifically informed than I. TIlunry MuIRHEAD 

Cambuslang, July $ 


Early English Pendulum Measures 


I FIND in a volume entitled ‘‘ Metrology, or Weights and 
Mea-ures of Great Britain and France,” by P. Kelly, ‘* Master 
of the Finsbury Square Academy, London,” in 1816, a list of 
some of the old pendulum experiments of the last century, which 
contains some indications quite new to me. Iam in hopes that 
if you will allow me space enough to make them known I may 
perhaps hear where further information is to be found. One of 
the mea-urements which he of course mentions is that of Graham. 
It is rather strange that though every one of the old writers 
mentions Graham’s experiments confidently, I have hitherto 
failed to find any account whatever of those experiments. The 
other observers mentioned by Kelly—and so far as I know by 
him only—are ‘‘ Emerson,” ‘‘ Desaguillieres” [who always wrote 
under the name of Desaguliers], ‘* Rotherham,” and ‘‘Sir Jonas 
Moore.” The mention is not a mere hearsay repetition of their 
names in this comnection, as he gives the Zgths found by each 
for London. 

In direct connection I may remark that every one knows that 
the pendulum has been over and over again mentioned and 
treated as an ultimate appeal in case of failure of other satisfac- 
tory means of restoring national standards, In fact its ea /rest 
use was for this purpose o7/y—except of course in horology. Is 
it not then a strange thing that it was zever—during the whole 
of the century and a half which so regarded it—used as a 
medium of comparison of actual national standa:ds? In Gra- 
ham’s time the relation cf the French and English units of 
measure was so uncertain that the pendulum, with all its failings, 
was quite competent to establish a firmer one. Newton’s table 
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of the variation of the seconds’ pendulom with latitude was quite 
trustworthy enough (not to say correct enough) to furnish the 
geographical difference between Londou and Paris lengths, Yet 
asa fact the pendulum never was so appealed to. Yet to this 
day it is still not uncommonly taught that the pendulnm is the 
proper zatura/ standard of reference. In 1816 of course such 
was the nearly universal dogma. 

I say ‘‘never,” but perhaps one or other of the above obser- 
vers may be adduced to confute me. J. HERSCHEL 

Collingwood, July 11 


Faure’s Secondary Battery 


In your issue of last week you gave an account of the sorrce 
held at King’s College, London, on the evening of July 2, and 
in this account it is stated that ‘‘the great event of the evening 
was the exhibition for the /ivs/ time in England of M. Faure’s 
secondary battery.” 

At the sozrces given by the Mayor of Nottingham on the 
evenings of June 30 and July 3 in connection with the opening 
of the College by H1.R.H. Prince Leopold, I had the pleasure 
of exhibiting to large audiences one of M, Faure’s new batteries. 
Sheets of lead were bent up into the form of shallow trays, one 
foot square and oue inch deep; in each of these was placed a 
layer of red lead, then a layer of flannel, then a layer of red lead, 
and lastly another lead plate. These trays to the number of six 
were then piled one above the other, after being filled with dilute 
acid, ‘The cells being connected in series, were polarised by a 
1o-cell battery of Grove’s cells, and after twenty minutes’ 
charging, had taken up a very large quantity of electricity, At 
a short lecture given during the evening the charged Faure battery 
was connected with a Gramme machine, aud drove it round with 
considerable velocity for some minutes, After thus employing 
part of the charge the remainder was used for heating several 
inches of platinum wire, and for driving for a few seconds a 
simple form of magneto-electric engine. These experiments 
amply convinced those present of the practical character of M. 
Faure’s invention. As I have not had the opportunity of ex- 
amining one of the original batteries of the inventor, I was obliged 
to make up this experimental form. It is however a convenient 
form for lecture-room demonstration, as it permits the structure 
of the battery to be exhibited to an audience. The enormous 
superiority of M. Faure’s cell over the old form of Planteé cell 
is evident at once on experimenting with it, J. A, FLEMING 

The University College, Nottingham, July 10 


Earthquake in Van 


SINCE ny former letter I have had an opportunity of visiting 
the region most affected by the earthquake of May 30, and have 
obtained some further particulars about it. Its greatest severity 
seems !0 have been felt at the Armenian village of Teghonrt, lying 
at the foot of the Nimroud Dagh, at a distance, judging by eye, 
of not more than four miles from the edge of the crater, This 
village has been almost entirely destroyed, with the loss of ninety- 
three lives. By the same shock about 200 houses were thrown 
down or more or less damaged in the aggregation of hamlets 
named Akhfat, some six or seven miles further distant from the 
Nimroud Dagh. Here however happily only two lives were lost 
and a few persons were injured. On June 9, in the evening, 
a second shock took place of less violeuce, which partially 
damaged a third village, Sipratzor, lying between the other two. 
As far as I was able to learn these villages were the only localities 
in which buildings were actually thrown down, though cracks 
were caused in walls, &c., in other places. The three villages 
are all in the direct line between the two great extinct volcanoes 
of the Nimroud Dagh aud Sipan Dagh, which fact leads to the 
conjecture that there may be a line of least resistance joining the 
two mountains, All three villages, however, are nearer to 
Nimroud than to Sipan. The greater severity of the shock at 
Teghourt, the nearest village to Nimroud, may have been due to 
the latter having been the centre of the disturbance, but it may 
also have been caused by the fact that the village is built directly 
upon the solid rock of an ancient lava-bed. The only observa- 
tion I was able to obtain of the direction of the earthquake wave 
was communicated to me at a village lying due east of the 
Nimroud Dagh. Tlere it was said that the wave came from the 
south, which would look as if the centre of disturbance were in 
the Central Kurdistan mountains, not in Nimroud; but one 
doubtful observation is of course not enough to establish such a 
point, 


Whilst in the neighbourhood I took the opportunity of visiting 
the Niraroud Dagh. The mountain rises in a very gentle slope, 
so that it is possible to ride the whole way up and into the crater. 
The edge of the crater, where we crossed it, is 2810 feet above 
the Lake of Van by aneroid and about six miles distant from it ; 
some parts of the walls however rise 500 feet or so higher, the 
most elevated poinis being to the north and south. The crater 
is a vast, nearly perfectly circular, hollow, between four and five 
miles across, the floor of which is an irregular flat dome, partly 
covered with herbage and partly with dwarf birch and beech and 
acreeping yew. Among the undulations of the dome, and 
especially in the depressed ring between the dome and the walls 
of the crater, are situated some six or seven tarns, One of these, 
on the margin of which we stopped to rest, is fed by hot springs, 
which bubble up at numerous pointsnear its edge, I had no 
thermometer to ascertain the temperature of the water, but I 
found that one spring, which rose in a small basin almost cut off 
from the rest of the lake, was just about as hot as I could bear 
to keep my hand in. This tarn is 8S0 feet lower than the edge 
of the crater where we crossed it, this being the lowest point in 
the whole circuit. I saw no sign of vaporous exhalation, although 
local tradition has it that the mountain was active not more than 
four centuries ago; but time did not permit me to explore the 
whole of the great interior space, EMILIUS CLAYTON 

Van, Turkey-in-Asia, June 20 


Meteors 


SEVERAL splendid meteors having lately been visible, the 
following observations may be worthy of note in Nature. 1 
may add that the most brilliant meteor was the one recorded in 
your columns (vol. xxiv. p. 189). 

Juue 24, toh, 28m., a very large bright orange coloured 
meteor equal to Jupiter appeared near Vega. 

At Ith, 29m. a deep orange-coloured meteor, larger and 
brighter, than Jupiter, crossed the extremity of the comet’s tail. 
Tt left a short bright streak. 

June 25, 10h. 52m., a yellowish-white meteor, as bright as 
Vega, appeared near ¢ Cygni. 

At 12b, 4m. a white meteor, as bright as Jupiter, appeared 
just south of « Draconis, and after pursuing a wavy path, disap- 
peared near y Ursze Majoris. It left a short streak. 

July 3, 10h. 23m. a yellow meteor, nearly as bright as Jupiter, 
appeared just east of Polaris, travelled slowly in a wavy path, 
and disappeared north of 8 Cassiopei. 

It will be observed that three out of these five meteor: appeared 
in that part of the sky occupied by the comet, and also that two 
of them pursued wavy or zig-zag paths, B. J. HOPKINS 

79, Marlborough Road, Dalston, E., July § 


The W-Pattern of Paddles 


IN your impression of the 2nd ult. allusion is made to the 
origin of the W pattern which oceurs upon paddles from the 
Solomon Isles, Without illustration it is difficult to understand 
the transitions which have taken place, but with the objects 
before you their history is easily read. I therefore inclose 
sketches; they are all fromthe same locality. In Fig. 1 it is 
seen that the swell of the blade of the paddle has suggested the 
idea of a fish’s body, and accordingly the head with the mouth 
and eyes of a fish have been carved in their proper place. In 
Fig. 2 the same occurs, except that the blade is bent, probably 
to adapt the paddle to steering purposes, or for some other 
object. These two specimens represent the head of a fish in its 
realistic form, The progress of ornamentation is from realism 
to conyentionalism. By comparing Fig, 3 with the forezoing it 
is easily seen that the W represents the mouth and sides of a 
fish’s head reduced to straight lines, the eyes having disappeared. 
In all the specimens in my possession its position is always that 
in which the true fish’s head occurs in the realistic specimens. 
In Fig. 4 a further change has taken place, the mouth is 
omitted, and the sides of the head have been brought together 
in a point, thus forming a simple triangle. Possibly the idea of 
a fish’s head may have been altogether lost in this stage of the 
ornament, but in the next example, Fig. 5, the idea revives 
again, as so frequently happens in like cases, without recurring 
to the original model. Two eyes are seen to be inserted in the 
place where one occurred in the realistic specimens, the mouth 
still being deficient, 

There can be little doubt, I think, that this interpretation 
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affords a true sequence of ideas that have taken place in the 
minds of the savages who made these things. And it is in 
complete analogy with the development of ornamentation in 
other places, of which several examples are in my museum. 
The interest which attaches to such specimens of savage art and 
ornament is purely psychological. Taken as the representatives 
of ideas, and arranged to show the development of ideas, they 
serve important purposes in the study of social evolution, ex- 
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plaining ty analogy the law which has operated in producing 
many otherwise nnaccountable conditions of cnstom, religion, or 
institutions, of which the successive phases of thought, having 
never been embcdied in tangible forms or committed to writing, 
cannot ke repreduced or arranged in their true order of sncces- 
sion. The sequence therefore is often lost, and wrong causes 
are assigned to them. A. Pitt RIVERS 


Hot Ice 


HavinG read a paper before the Owens College Chemical 
Society on January 21, in explanation of Dr, Carnelley’s experi- , 
ments, in which I treated the subject in a similar way to Dr. 
Pettersson, perhaps I may be allowed to point ont one or two 
differences in my explanation from that given by Dr. Pettersson 
in NATURE, vol. xxiv. p. 176. 

In the first place Dr. Peitersson speaks several times of the 
point # (the triple point) as being 0°-0078 C. below zero, whereas 
it must be aboye, becau-e the melting-point of ice rises as tbe 
pressure is diminished. 

After describing the line 7 2, which I believed then to exist, | 
and which will probably be found really to exist if ice can be 


heated, Dr, Pettersson says that in the case of ordinary ice it 
has been proved that ice does not get hot, and that the limit of 
the ice-surface is along 7, a continuation of the water-steam 
line 7 7. 

Now Prof, James Thomson describes » as the point of inter- 
section of three different lines, # #7, ¢ 7, and g m, the water-steain, 
water-ice, and ice-steam lines; 7 g being, not a continuation of 
2m, but a separate line, the difference in position being due of 
course to the latent heat. 

I fail to see also how # & can he considered a continuation of 
dnt, any than more of #7. Lastly, after denying the possibility 
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of ordinary ice becoming hot, Dr. Pettersson describes Dr. Car- 
nelley’s ice as condensed and not frozen. In those experiments 
of Dr. Camelley’s which I have seen, the water was frozen 
round the thermometer, and not condensed on it. The matter 
therefore seems to stand thus:—If the ice does really become 
hot, the limit of the ice-surface is most probably along m 4, 
whereas if Mr. Hannay and others are correct in stating that the 
temperatures of the ice and condenser are identical, the limit 
must be along #7, and not along » /, which latter 
is the line denoting the maximum tension of the 
vapour of water cooled below the freezing point 
without solidifying, and not of ice below the freez- 
ing point. 

I would just say also that the idea of an allotropic 
modification of ice did not occur to me, 

SYDNEY YOUNG 
Tbe Owens College, Manchester 


Note on Piczorhynchus melanocephalus 
(Ramsay), and Ptilopus viridis (Ramsay), 
from the Solomon Islands 

HAVING lately received several specimens of 
the Piczorhynchus, which I described under the 
above name, I find that it is the young of Mr. 
Tristram’s P. eidua (see Proc. Linn, Soc, of New 
South Wales, vol. iv. p. 468) from the Solomon Islands. The 
white collar which commences on the nape is much broader in 
the young than in the adult, and the feathers of the chest are 
white, all margined conspicuously with black. 

Specimens have been obtained on the island of ‘* Ugi,” one of 
the Solomon group. 

1 believe the fruit pigeon I determined as Pélofus viridis, 
from the Sclomon Islands, will prove to be the female of Pélopus 
argeniz, Gray, of which 1 have recently seen some fine speci- 
mens collected by the Rev. George Brown and Lient. Richards, 
TeNegat ** Ugi.”” Ep, P. RAMSAY 

Anatomical Museum, Sydney, April 


THE BRITISH MUSEUM CATALOGUE OF 


BIRDS! 

yO has been more than once remarked in our pages, it 

would require more than one man’s lifetime to com- 
plete the Catalogue of Birds, if the rate at which the first 
four volumes were produced had to be continued. Mr. 
Bowdler Sharpe, who has written these first four volumes, 
was a young man when he commenced his task, but at 
the same rate of progress it would have required him to live 
nearly a hundred years to finish the Catalogue by himself. 
Dr. Giinther has therefore had to seek assistance from out- 
side the walls of the Museum, and has engaged the services 
of Mr. Seebohm to bring out the fifth volume of the Cata- 
logue, which contains a description of the family Zurdide, 
containing the Thrushes and Warblers. As Mr. Seebohm 
has devoted several years to a study of this family, he 
possesses a special knowledge of his subject probably 
unequalled by any other ornithologist. It must be re- 


| membered that, as in the case of Dr. Giinther’s Catalogue 
of Fishes, the Catalogue of Birds is not a mere list of 


specimens in the national collection, but is in reality a 
monographic 7svsec of the birds of the world. If we 
look through the first four volumes of this laborious work 
we shall find that not only are the species in the British 
Museum thoroughly described, but that species not included 
in the collection of that institution are also treated of, and 
the types of raie birds in Continental museums are fully 
described ; showing that Mr. Sharpe was not content to 
work solely with the collection under his charge, but that 
he has compared his notes with the specimens in many 
of the museums of Europe, and has therefore done his 
utmost to make the Catalogue in every way complete, 
But if this is true of the first volumes, it is ten times 
more so in the case of the fifth, which now lies before 
us, On turning over its pages we see that Mr. Seehohm 
has not only visited European museums, but has even 
1 Vol. V.,.Containing the Family Turdide, by Henry Seebohm. 
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been to America for the purpose of examining types, and 
the result is that up to the date of publication his work 
must be as complete as personal labour and an unlimited 
expenditure of time and money could render it. Again, 
the author's well-known travels in various parts of Europe 
and Siberia have made him acquainted with the natural 
history of a number of the species described in his book, 
and have given him a practical knowledge which must 
have stood him in good stead at every turn. It is not in 
this journal only that he will receive the meed due to his 
energy and perseverance, but he is sure to receive the 
gratitude of every ornithologist for a monograph of two 
such difficult families as the Thrushes and Warblers have 
always proved themselves to be. 

Although adopting Mr, Sharpe’s classification of the 
Passeres, he finds that this arrangement is artificial; but 
we are not sure that the arrangement of our author is 
altogether free from a similar charge. No one who has 
not studied the birds above mentioned can have the 
slightest idea of the extraordinary difficulty which the 
student would experience who tries to classify the 
Warblers on structural characters only, and we find 
no fault with Mr. Seebohm when he makes the style of 
coloration a generic character in these birds. But that 
the author himself feels a little uncertain in his key to 
the genera of the Warblers is shown by his introduc- 
ing some of the genera three times in the C/av/s under 
different sections, and it reads somewhat curiously to 
learn that one of the characters of the genus <Acro- 
cephalus is to have “the bill acrocephaline (or phyllo- 
scopine)’’; the truth being that, as in the case of the 
species of Warblers, the genera so run one into the other 
that it is difficult, if not impossible, to define the exact 
natural limits of each. These remarks, however, almost 
appear hypercritical when one turns to the actual descrip- 
tive work of the author, and examines the complete way 
in which the synonyms are given and the descriptions 
elaborated, and this with the utmost conciseness con- 
sistent with completeness. One thing is evident from the 
list of specimens, that the British Museum series of these 
birds is a very full one, and we note with pleasure the 
constant generosity of the author himself in supplying 
specimens from his own collection. In the case of a bird 
like the common Willow Warbler, for instance, the series 
of specimens embraces nearly every locality whence the 
species is known, so that its geographical distribution is 
absolutely illustrated by the skins in the British Museum 

In his classification of the sub-family 7vrden@, or True 
Thrushes, colour again plays an important part in classi- 
fication, but we cannot complain of his arrangement. 
which seems to be perfectly natural, although we shall 
not be surprised if some ornithologists urge that some of 
the genera included in Zvythacus and dlryimecocichla 
have at least as good grounds for separation on the style 
of colour as have some of the genera allowed by Mr. 
Seebohm. But not only will protests be raised on the 
score of nomenclature of certain species, but the novel 
feature of hybridisation and imperfect segregation of 
species introduced by the author will doubtless be sub- 
jected to severe tests. His opinions on the imperfections 
in the code of zoological nomenclature propounded by the 
British Association are well known, but the critic who 
attempts the task of dealing with the author on this point 
must clear himself of the charge (only too true we fcar) 
that he knows of no writer who attempts to carry them 
out in their entirety. Mr. Seebohm observes (Introduc- 
tion, p. 11): ‘‘I have accordingly adopted the law of 
priority with the following modifications:—that names 
which have been extensively misapplied must b2 re- 
jected, and names otherwise unobjectionable must be 
retained, if a majority of ornithological writers have used 
them, even though they may not be the oldest. The 
adoption of this conformation of the law to the practice of 


the good old times would als> hive another immense | 


advantage. It would enable us to omit the authority for 
th: specific name, as all the names would henceforth be 
plurimorum auctorunt, ani thus the stigma that our 
names are after all trinomial would be avoided,’ We 
must demur to this reasoning, which is heterodox enough 
to cause the shade of Strickland to arise, and will doubt- 
less bring forward protests from many surviving framers 
of the British Association code. But we ourselves 
feel that this practice would very often cause a manifest 
injustice to the early writers, and we think that this is 
proved in some instances by Mr. Seebohm himself, as for 
instance with the name of the Dartford Warbler, which 
he calls Sy/via provincialis (Gmel.), although he admits 
that Boddaert’s name of Afofaci//a undata, published five 
years before Gmelin’s work, and admitted by such 
authorities as Prof Newton and Mr. Dresser, is referable 
to the species. Boddaert’s name is founded on the Préte- 
chou de Provence of Daubenton, and Mr. Seebohm him- 
self admits that “ the figure is sufficiently good to leave 
no reasonable doubt as to the species intended to be 
designated ; and Boddaert’s name may therefore be held 
to be ‘clearly defined,’ Nevertheless there seems to be 
no sufficient reason why the name in common use should 
be changed.’’ Here we consider that the long oblivion 
which enveloped Boddaert’s nomenclature was due, not 
to any fault of Boddaert himself, but entirely rests with 
subsequent naturalists, who did not consult his work; and 
that therefore Boddaert has no right to suffer for the 
shortcomings or laziness of his successors, We are aware 
that the scarcity of the book makes Boddaert rather an 
exceptional case, but the principle applies to many of the 
writings of the fathers. As however the rules of nomen- 
clature must sooner or later be re-discussed by the British 
Association, we may leave the defence of his principles to 
Mr. Scebohm himself, feeling sure that no one can read 
his opinions on this subject without feeling that he has a 
good deal to say for his view of the case. 

One great feature of the present volume is the courage 
which the author has shown in applying the dactrine of 
the evolution of species to the birds as they exist at the 
present day. This principle was to a small extent admitted 
by Mr. Sharpe in his previous volumes, when he allowed 
the existence of sub-species, or, as Mr. Seebohm names 
them, con-species. The great risk that we see in Mr. 
Seebohm’s method lies in the fact that it affords too easy 
a solution for otherwise difficult problems, but we must 
remember that the author was himself witness to the 
inter-breeding of the Carrion Crow and the Hooded 
Crow in Siberia, and we know that this also takes place 
in certain parts of Great Britain. Having seen this with 
his own eyes, and brought back to this country a large 
series of the hybrids, it was only reasonable for him to 
suppose that other birds are also capable of hybridising, 
and we think that the author proves his case with regard 
to the two Blue Rock Thrushes (J/onticola cyanus and 
AMonticola solitarius), which in certain parts of China 
inter-breed ; and it is most curious that the vast majority 
of the birds found in the winter quarters of the Eastern 
Blue Rock Thrush, from Burmah and Maliisia to the 
Mollucca Islands appear to be hybrids. According to the 
author, Cetfia cantans and Cettia wiinuta also inter-breed, 
and produce an intermediate form which he calls Ceféva 
cantans minuta, are-introdu ction of trinomial nomenclature 
which we do not at all like. The intermediate form, too, 
appears to be principally found in the Island of Formosa, 
though also met with at Chefoo, on the mainland opposite 
Japan, while one of the other forms is an inhabitant of 
Japan, with the exception of one Formosan skin in the 
author’s collection, and the other is said to breed in South 
China and Hainan. Of these three forms then we should 
suppose that the Formosan was the oldest bird from 
which the other two had developed themselves, but that 
they had not as yet become entirely separated as distinct 
species. We must wait for more evidence with regard to 
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the South African Chats, to some of which Mr. Seebohm 
has applied bis principle of hybridisation, as we are not 
yet satisfied that the changes of plumage cannot be 
accounted for by the more natural process due to age or 
the season of the year. ‘These few remarks will not, 
however, detract from the stezling merit of Mr. Seebohm’s 
volume, which bears on every page the evidences of the 
careful and exhaustive work which the author bestows on 
every subject he handles. The eighteen coloured plates 
are beautiful examples of Mr. Keuleman’s great talents as 
a natural history artist, and the colonring 1s much more 
satisfactory than in the last volume of this Catalozue, 
issued by the British Museum. 


WAGNETIC AND AURORAL OBSERVATIONS 
IN HIGH LATITUDES 


IEUTENANT WEYPRECHT, the noted leader of 
the Austrian Arctic Expedition of 1872-74, whose 
death is a great loss to science, recently published a little 
text-book embodying the results of his wide experience in 
Arctic observation of magnetic and aurora! phenomena, 
which will be invaluable in pointing out to future observers 
the precautions and requirements which only actual expe- 
rience of Arctic life can suggest, and the arrangements of 
apparatus and stores, which, once left behind, must be 
done without ; frequently to the loss of opportunities for 
observation which do not recur. It would however be 
wearisome to the general reader to enter into details of 
Arctic work, and no one to whom the matter is of practical 
moment will omit reading the book itself. Same bowever 
of the precautions suzgested give so vivid an idea of the 
difficulties and even the suffering which Arctic observers 
have to meet in the cause of science, that we cannot 
forbear a passing mention of them. 

In magnetic observatories, where iron is rigidly tabooed, 
and uniformity of temperature is of the first importance, 
stoves are naturally out of the question. In winter, when 
the huts are thickly covered with snow, the temperature 
should never fall below — 20°C. (— 4 F.), which, as 
Weyprecht says, may be borne for some hours in suitable 
clothing without severe suffering. Good fur garments are 
naturally essential, The most difficult part is the sufii- 
cient protection of the feet, that found imost effectual 
being very wide felt boots reaching to the knee, into 
which the feet, clad in thick woollen stockings, are packed 
with dry hay or straw. The hands are covered with 
thick woollen gloves, and whenever they are not in actual 
use are further protected by fur. In absolute determina- 
tions however, which have to he carried on in a separate 
but, which is also used as an astronomical observatory, 
and hence more open 10 the weather, the cold is not only 
much more intense, but the fingers must be left bare, or 
at most covered with thin cotton gloves, on account of 
the delicacy of the instruments. On two occasions during 
the Zege/thoff Expedition such quantities of snow were 
driven into the ob:ervatory through the crevices of the 
shutters as, by loading one side of the telescope, actually 
to throw it off its pillar. : 

For absolute magnetic observations Weyprecht gives 
preference to Prof. Lamont’'s portahle theodolte, which 
contains in itself everything necessary for the determina- 
tion of declination and horizontal and vertical intensity. 
If however a fixed scale could be attached to the telescope 
for rapid readings the instiu nent would be still further 
improved. 

With regard to northern light observations, Weyprecht 
repeats his important classification of auroral forms given 
in his Nordlichtbcobachtungen. For observations on the 
altitude of aurora, with a view to calculation of height, 
he recommends a simple instrument consisting of a tube 
with an eye-piece, movable in the magnetic meridian, and 

1 « Praktische Anleitung zur Beobachtung der Polarlichter und der mag- 


etischen Ersche.nungea in hohen Lneiten,” vn Carl Weyprecht, Schitis- 
cutenant, (Wien, 1881.) 
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with an altitude circle reading to $°. The tube must be 
attached to the end of the axis, so as to be capable of 
sweeping the entire meridian. The observations should 
be repeated at short and regular intervals, and both the 
upper and lower edges of the arches should be observed, 
thus giving at once the mean altitude and the breadth of the 
bands. If the “‘dark segment” is visible, its mean height 
and the azimuth of its summit must be observed, as it 
probably indicates the direction of the origin of the 
aurora. If a corona is formed the approximate position 
of its centre must be observed. Another method of deter- 
mining the position of the corona is by measuring the 
direction of the rays of which the arches are formed. 
This is best done by measuring their inclination from the 
perpendicular in two azimuths 90° apart. If the tube we 
have mentioned be provided with an azimuth circle and 
cross-wires in the eye-piece with a position circle reading 
to 4° this is readily accomplished, the perpendicular being 
verified by observation of a plumb-line. 

For spectral observations Weyprecht considers direct- 
vision instruments of good dispersion the most suitable. 
In low latitudes we have found a single bisulphide prism 
and simple slit and eye-hole without lenses to answer 
well, and if su2h an instrument were attached to the same 
axis as the measuring tube, which would act asa finder, 
we believe it would show fainter spectra than any direct 
vision arrangement. We do not know however how it 
would be atfected by Arctic temperatures. Weyprecht 
does not mention any means of measuring the position 
of the lines—the simplest is liazzi Smyth's comparison 
with the hydrocarbon spectrum of a spirit-lamp, and 
another very good scale is the band-spectrum of air yielded 
by a vacuum-tube fixed across the slit and made to fissh 
as required. 

Weyprecht insists on the importance of further com- 
patis ons between the movements of the aurora and meg- 
netic disturbances, and points out the high interest that 
would al-o attach to ob_ervation:s of the earth-currents. 

It. R. PROCTER 


IOV CTEL AAV, LOOMIS (EIEN (COVE JE (CIE 
HE fine building, auspiciously opened the other duy 
as a college in the heart of Nottingham, represents 
the last development of that all too tardy interest in 
higher education which, in the more recent years, 
his originated the Victoria University in Manchester, 
the Yorkshire College in Leeds, the Science College 
in Newcastle (a flourishing offshoot of Durham Univer- 
sity), the Mason Science College in Birmingham, and 
others. 

It is gratifying to find in a new provincial centre, 
with its varied activities and the usual temptations asso- 
ciated with money-getting, an intelligent, if somewhat late, 
appreciation of the thirst after knowledge for its own 
sake, 1s well as for that to which it may be profitably 
applied, and a disposition to take generous means of 
satisfying it. 

Of the inception and growth of the Institution we 
need not here speak at any length. The elements of a 
college were already in existence. For seven or eight 
years past lecturers from Cambridge have visited Notting- 
ham and drawn Jarge audiences. The Government 
Science Classes were also highly appreciated. It is thus’ 
estimated that no fewer than 1400 students will be ready 
to take advantage of the instruction soon to be provided. 
Nottingham, moreover, bas possessed a public library 
sin-e 1868, and this, along with the Natural History 
Museum, greatly needed larger accommodation. From 
the union and consolidation of these and other educa- 
tional agencies under one roof where the conditions of 
progress are much more favourable, excellent results 
may be anticipated. A distinctive feature of the Notting- 
, ham College is that it has beca built by the Municipal 
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Corporation of the place, is to be held as corporate 
property, and will be sustained mainly out of the corporate 
tunds. With a total cost of 70,000/. (or, taking into 
account the value of the land, 100,000/.) the only endow- 
ments at present are the 10,000/. presented by an 
anonymous donor, and 300/. from Lady Ossington (for a 
scholarship). It is expected that the trustees of the late 
Mr. F. C. Cooper will, in accordance with his will, apply 
some part of his estate towards the endowment of classes 
in the College, but it is not at present known how much, 
Thus the expense of maintenance will, at least in the ou‘- 
set, mainly fall on the town itself. The experiment will 
doubtless be watched with interest. 

The general internal arrangement of the new building 
may be here briefly noticed. The library-rooms are in 
the eastern wing, to the left of the principal front, and 
the natural history museum is housed in the other wing. 
The former include two reading-rooms on the ground and 
first floors. Behind the principal entrance are placed the 
three theatres for chemical, physical, and general lectures, 
the two former having laboratories, work-rooms, and 
professors’ rooms attached. The largest theatre accom- 
miodates 600 persons, the chemical 220, and the physical 
too. These rooms are well provided with modern appli- 
ances. In addition may be noted a balance-room, and 
an optical gallery 125 feet long for experiments in light. 

It is stated in the report of the Organisation Committee 
that all persons will be admitted students who give evi- 
dence of their desire to improve their education and 
make advances in the acquisition of knowledge. More 
particularly the object of the founders of the institution 
seems to have been of a threefold character. First of 
all the College will absorb, as already indicated, the 
University Extension Lectures and Classes and the 
Government Science Classes, developing and systema- 
tising the courses of instruction in which these have been 
engaged. Next a technological school will be provided, 
and classes formed for teaching, in a more direct manner, 
the theoretical parts of certain trades. Once more, the 
preparation of students for residence at the older univer- 
sities seems to have been contemplated ; but this feature 
will probably, at least for some time, have little pro- 
minence. 

For the purpose of systematic education the course of 
instruction has been arranged under four heads: (1) 
ancient and modern languages, literature, history, poli- 
tical philosophy and economy, logic, and philosophy; 
(2) mathematics, theoretical and applied mechanics, and 
physics; (3) inorganic and organic chemistry, pure and 
applied; (4) biological science, botany, zoology, and 
physiology; also geology and allied subjects. In the 
Government Science Classes (distinct from the College 
curriculum) instruction will be given in several of the 
subjects in which aid is given by the department at South 
kensington. The Technological School will deal with 
the following among other subjects :—Cloth, cotton, silk, 
lace, and hosiery manufactures, weaving, metallurgy, gas 
manufacture, telegraphy, pottery and porcelain, bleaching, 
dyeing, and printing, tanning, mechanical engineering, oils, 
colours, and varnishes. It is to be distinctly understood, 
however, “that these classes are not so much for teaching 
trades as for teaching those subjects which underlie work 
and bear upon trade, and help to develop the intellect of 
the workmen.” 

The scheme of education provided will thus be seen to 
be of a comprehensive nature. All who are solicitous 
that England should take a good place among the nations 
in industrial competition will b2 glad to see a new techni- 
cal school added to the few we already possess. The 
number of these schools will have to be greatly multiplied 
before we have anything like the advantages of Germany 
in this respect. In this connection we may direct atten- 
tion to an interesting little volume recently written by Mr. 
Felkin (a native of Nottingham, by the way) who has 
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carried on the manufacture of hosiery in Chemnitz, 
Saxony, since 1861, and describes what is being there 
done in the way of technical instruction, and its results. 
(Mr. Samuelson criticises the system in the For/nightly 
this month.) The aspects of such technical education 
are various, and not the least in importance is that the 
workman, who is thereby enabled to feel an intelligent 
interest in his work, to comprehend the scientific principles 
on which it is based and the conditions of excelling in it, 
and to seek to do it as well as he possibly can, becomes 
conscious of mental growth and expansion. He even 
thus acquires new vistas (to use Prince Leopold’s expres- 
sion), and finds the drudgery of routine materially light- 
ened. For those again who seek culture in different 
directions (scientific or literary) from that bearing on 
their daily work, a wide range of subjects is presented 
for choice. The cultivators of science for its own sake 
will doubtless not be wanting, and some excellent solid 
work, we trust, will be done. The youth seeking to be 
trained for a scientific career, and the working lad 
ardently pursuing some favourite study in his scanty hours 
of leisure, may alike resort to the College for stimulus 
and direction. 

In the strong reaction which has become evident in 
recent years from that neglect of science which was so 
long prevalent among us, it has appeared to some that 
there is now an objectionable tendency to onesidedness 
in education. However this may be, the founders of the 
new College have determined, and we think wisely, that 
it should be more than merely a college of science and 
technical institute, and the purely literary elements of 
culture are included. 

The requirements of the industrial population will be 
respected by the holding of classes in the evening, and 
the adoption of lighter fees than those for the day- 
students. The teaching will be conducted by resident 
professors, non-resident lecturers, and local teachers ; and 
the student, after passing through the regular course of 
instruction and training, will, on passing an examination, 
receive a certificate. 

The four professors required for the curriculum have 
been appointed as follows :—Professor of Language and 
Literature, Rev. J. E. Symes, M.A.; Professor of Mathe- 
matics and Mechanics, Dr. J. A. Fleming, B.A.; Pro- 
fessor of Chemistry, Dr. F. Clowes, F.C.S.; Professor of 
the Biological Sciences, Rev. J. F. Blake, M.A. One of 
the professors will act as Principal or Dean, with some 
extra emolument. 

The University College of Nottingham, in fine, be- 
gins its career with good promise of usefulness, and it 
is to be hoped that wealthy and liberal friends of educa- 
tion will respond in a practical way to the appeal of the 
College Committee, who “desire it to be known that they 
are prepared to receive endowments in aid of the funds of 
the College.” We hope soon to hear that the burden of 
maintenance for the townspeople has been thus happily 
diminished. 


ANTHROPOLOGY? 

O those readers whose knowledge of ethnology or 
anthropology has been derived from a pcrusal of 
Prichard’s “ Natural History of Man,” or the compilations 
of Wood, Brown, Peschel, or Brace, the present work will 
present a surprising amount of freshness and originality. 
They will in fact find themselves introduced to a new and 
very captivating science, Instead of the disconnected, 
and often confusing accounts of the numerous races, 
families, and tribes into which mankind have been 
divided, with separate details of the appearance, manners, 
customs, houses, implements, weapons, and ornaments of 
each, the reader of the present work will be shown low 
© © Anthropology: an Introduction to the Study of Man and Civilisa‘ion, 
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mankind may be studied in a logical, connected, and far 
more interesting manner, by the method of comparison, 
and by tracing the growth or development of those facul- 
ties which more especially distinguish him from the lower 
animals. Everywhere he will find proofs of the essential 
unity of man ; whether in the close similarity of the forms 
of the stone implements and weapons found in the most 
remote parts of the earth, and among the most varied 
races; in the identity of signs and gestures, and the 
striking resemblances even among the most diverse 
languages; or in the wonderful similarity and often 
identity, of habits, customs, ideas, beliefs, and religions 
among all savages, and the curious way in which traces 
of these can often be found in the very midst of modern 
civilised society. 

It is very difficult to give any adequate idea of a work 
of this kind, which, in a moderate compass, contains the 
essence and outcome of all modern research on the 
various branches of the study of man and civilisation ; 
but we shall perhaps best exhibit its wide scope and 
systematic treatment by an enumeration of the subjects 
discussed in the several chapters, adding a few remarks 
or criticisms where called for. 

The first chapter contains a brief sketch of what we 
learn from history, archeology, and geology, as to man’s 
antiquity and early condition; and in the next we are 
shown man’s relation to the lower animals both in bodily 
structure and mental characteristics. These two chapters 
might, with advantage, have been considerably enlarged, 
as they constitute the foundation, and, to many persons, 
the most interesting portions of the modern study of man. 
The results hitherto arrived at by these branches of study, 
are, besides, both suggestive and important, and might, 
we think, have been more expressly referred to. The 
numerous remains now discovered of prehistoric man, 
and of his works, dating back to an undoubtedly vast 
antiquity, show us in no case any important deviation 
from the existing human type, nor any indication that 
his mental status was lower than (if so low as) that of 
many living races. At the same time the increasing 
rudeness of his implements as we go back, undoubtedly 
indicates that we have made some approach towards the 
period when he first emerged from the purely brute state 
and became “a tool-using animal.” We find him in the 
remote past surrounded by a number of huge mammalia, 
including many carnivora of greater size and destructive 
power than any that now exist, and we know that at a 
still earlier period these animals were even more abundant 
and more destructive; yet man must have held his own 
against them during the time when he had not yct begun 
to make tools or use fire. How did he do this without 
the possession of some additional natural weapons or 
faculties, of which nevertheless we find no trace in the 
earliest remains yct discovered? Again, the whole bearing 
of the evidence as to the development of man, indicates 
that the point of union or of common origin of man and 
the anthropoid apes, is enormously remote. Each of the 
existing types of these great apes possesses some specially 
human characteristic wanting in the others (for an enume- 
ration of which see Mivart’s “‘ Man and Apes’’), and this 
indicates that the common origin of these apes is of less 
remoteness than the common origin of them all and of 
man. How immensely remote, then, must be this point 
of common origin, and what a long and complex series of 
diverging forms must have existed, always in sufficient 
numbers to hold their own against their numerous com- 
petitors and enemies! The evolutionist wzs/ postulate 
the existence of this long series of divergent forms, yet 
notwithstanding the richness of the Tertiary deposits in 
many parts of the world no trace whatever of their actual 
existence has yet been discovered. The extreme remote- 
ness of the origin of man is also shown by the facts, that 
neither the size nor the form of the cranium of the pre- 
historic races shows any inferiority to those of existing 
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savages, while the approximate equality of their mental 
powers is shown by the ingenious construction of weapons 
and implements, and the artistic talent which we find 
developed at a period when the reindeer and the mammoth 
inhabited the south of France. It has been argued that 
the inferiority of the early implements shows mental 
inferiority, but this is palpably illogical. Did Stephenson's 
first rude locomotive—the /ocke/—show less mind in its 
constructor than the highly-finished products of our 
modern workshops? Or were the Greeks mentally in- 
ferior to us because they had rude cars instead of loco- 
motives, and had no clocks, water-mills, steam-engine, 
or spinning-jennies? It is forgotten that arts are a 
growth, and have little relation to the mental status of 
the artificer. A number of European infants brought up 
among savages would not, probably, in many generations, 
invent even the commonest implements and utensils of 
their ancestral homes ; and it is difficult to say how slow 
may have been the development of the arts in ther 
earliest and by far most difficult stages. It is therefore 
by no means impossible that the makers even of tke 
palzolithic implements may have been fully equal, men- 
tally, to existing savages of by no means the lowest type. 

In the next chapter we have an excellent sketch of the 
chief races of man copiously illustrated by portraits, 
mostly from photographs and very characteristic. Amon3 
the best are those of the Andaman Islanders and the 
Dyaks, which we here reproduce. The Malays are less 
characteristic, this race being in fact better represente | 
by the cut of the two Cochin Chinese at p. 98. 

The four chapters on Language, whether manifested by 
gestures and signs, by articulate speech, by pictures, or 
by written characters, are exceedingly interesting and in- 
structive, especially the account of the gesture language 
and the illustrations of how connected stories may be told to 
the deaf-and-dumb quite independently of any knowledge 
of alphabetical or even verbal signs. Picture-writing, as 
exhibited in the works of savages, in Egyptian hiero- 
glyphics and in the modern Chincse characters, is also 
well explained, and is so interesting that one wishes the 
subject were more fully gone into. In treating of the 
origin of language Mr. Tylor doubts the sufficiency of the 
theory that emotional, imitative, and suggestive sounds 
were the basis on which all languages were founded, 
though he gives tolerably full illustrations of how roots thus 
obtained became modified in an infinite variety of ways 
to serve the growing needs of mankind in expressing their 
wants or their feelings. He impresses on his readers the 
important fact that language is always growing and that 
new words are continually made “by choosing fit anl 
proper sounds.’’ He shows how words once imitative or 
emotional have been often so changed and modified as to 
have their original character totally concealed : yet he 
concludes, that—“it would be unscientific to accept all 
this as a complete explanation of the origin of language ” 
—because “other causes may have helped.’ It scems, 
however, to the present writer, that the imitative and 
emotional origin of language is demonstrated by a body 
of facts almost as extensive and complete as that which 
demonstrates the origin of specics by natural selection ; 
and that the “other causes” are in both cases exceptional 
and subordinate. As the examples of imitative words 
given by Mr. Tylor are comparatively trivial and alto- 
gether inadequate, it may be well to call attention to the 
wide and far-reaching character of such words, and to 
show how much of the force, expressiveness, and beauty 
of our language (as of most others) depends upon them. 

Putting aside all mere representations of animal sounds 
—as the whdnay of the colt, the mew of the cal, or the 
blcat of the sheep--let us consider what an immense 
number of natural sounds are named by words which we 
at once see to beappropriate representations or imitations 
of them, Such are—crash, whizz, fizz, hiss, creak, 
whistle, rattle, bang, clang, flop, thud, clap, roar, snore, 
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groan, moan, watl, thunder. In other cases sights, 
sounds, or feelings, are represented by their accompany- 
ing or appropriate sounds. We see a Splash, or a slop; 
we féel a thing to be sooth or rough, or to vibrate; and 
we shiver with cold or “error, Again, how many actions 
and qualities are represented by words expressing the 
sounds which sometimes accompany them—as f#roch, 
shock, crack, snap, ring, whisper, hush, sigh, sob, wash, 
sguash, crush, crunch, rip, rend, grind, scratch, split, Spit, 
cough, sneeze, wheeze, How characteristic are such words 
as shehy, flicker, flutter, hurry, flurry, stumble, hobble, 
wobble. Here we have not only sound, but motion and 
quality, represented by the arrangement of letters and 
syllables. How clearly do such words as sdzde, glide, and 
wave imply slow and continuous motion, the movement 
of the lips while pronouncing the latter word being a 
perfect double undulation. Hew curiously do the tongue 
and palate seem to be pulled apart from each other while 
pronouncing the words g/we or sticky. How marked is 
the contrast between the harsh consonants used to express | 
rough, rugged, and gritty, as compared with the soft flow 

of sounds in syzeott, otly, even, polished, Look again at | 
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the sense of effort and feeling of grandeur in pronouncing 
the words strong, strength, power, might, as campared 
with the epposites, weak, fain’; or the open-mouthed 
sounds of grand, huge, monstrous, vast, tmmense, Slat, 
gigantte, as contrasted with the almost closed lips with 
which we say swad/, little, tiny, minute, pigmy, midget. | 
So crawl and drag are pronounced slowly as compared | 
with rz, fly, or swinr, while difficult and easy express | 
their own meaning while we pronounce them. Many 
objects and substances have names curlously correspand- | 
ing with their qualities. We have already noticed o/c 
as indicating stickiness, but no less clearly is o// smacth; | 
while dvass and glass indicate resonance; “7 a tinkling | 
sound ; fead and wood a dull sound or thud, in bell we | 
imitate its sound, while the word jelly indicates the | 
shaking of the substance. In /ce we hear the interjec- 
tional s/ of shivering with cold; in fire the flicker of the 
ascending flame. In other cases the motion of thebreath | 
gives an indication of meaning; 7 and od, xp and down, 
elevate and depress, are pronounced with an inspiration 
and expiration respectively, the former being necessarily 
accompanied with a raising, the latter with a depression, 
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of the head. When we name the mouth or lips. we use 
labials ; for tooth and tongue, dentals; for the xose and 
things relating to it, nasal sounds; and this peculiarity is 
remarkably constant in most languages, civilised and 
savage. Among the Malay races, for instance, we find 
such words as wulut, bawa, mohon, and moda for mouth : 
gigit, utsinen, nigni, and niki for tecth; and 1doug, 
ugerun and usxut, for nose. So in words for darge we 
find a prevalence of broad sounds involving a wide 
opening of the mouth, as dysar, bake, baget, limu, elaimo, 
iahdé, erdamet, atyuk, mdina—and for small, words that 
are pronounced quickly and with slight opening of the 
lips, as Archit, chili, Ridi, kot, rort, kem?, anan, kitlt, fer, 
didcki, all taken from languages of the Malay Archipelage, 
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These few examples, which migit be greatly increased, 
indicate the variety of ways in which, even now, after all 
the modifications and development which language has 
undergone, sound still corresponds to sense; and if the 
reader will turn to Dr. Farrar’s suggestive little work on 
the “ Origin of Language,’’ he will find how wonderfully, 
by the help of analogy and metaphor, the uses and mean- 
ings of simple words and sounds have been indefinitely 
increased, sa as to subserve the growing need of mankind 
to express more and more complex ideas. Mr. Tylor is 
rather unfortunate in his illustration of words for the form 
of which no cause can be assigned, when he says: “ There 
is na apparent reason why the word go shauld not have 
signified the idea of coming, and the word come the idea 


o . 
of going.” But, in accordance with the examples already 


Fuly 14, 1881] 


given, there zs a very good and sufficient reason. We 
pronounce come with a closure and contraction of the lips 
and usually during inspiration, go with open and pro- 
truding lips and usually during expiration. Now many 
savages point with the lips as we do with the finger, signi- 
fying ¢here, by protruding the lips in the direction to be 
indicated ; and any one who has seen this curious gesture 
must be struck with its close similarity to the protrusion 
of the lips in pronouncing the word go. The same differ- 
ence of the nearly closed or open lips cbaracterises the 
words for these two ideas in many other languages. In 
French we have vzens and va, in German fom and geh, 
in Italian vzeré and vaz, showing that words in distinct 
languages differing greatly in spelling and pronunciation 
may yet have a common character in the mode of speak- 
ing which indicates their common meaning. 

The five following chapters treat of the Arts of Life, a 
subject which Mr. Tylor has to a great extent made his 
own, and which he discusses in a very interesting manner, 
The doctrine of development in the arts is however some- 
what strained when it is implied that the modern gun 
is an outgrowth of the South American or Indian blow- 
tube; while the origin of bank notes, and the account 
of the rise and progress of mathematics are hardly 
anthropology. 

The next two chapters discuss the ideas of savage man 
as to the spirit-world, and the origin and development of 
myths; while the final chapter gives an admirable sketch 
of man as a social] being, and of the development of that 
complex organism, Society. This thoughtful chapter 
cannot be epitomised, but the reader will fin] in it much 
curious information as to the sources of many of the 
customs, laws, and observances of civilised life, which 
are shown to be often traceable among the lowest savages. 
The following passage will serve to illustrate the author’s 
style and treatment of his subject :— 

“Much of the wrong-doing of the world comes from 
want of imagination. If the drunkard could see before 
him the misery of next year with something of the vivid- 
ness of the present craving, it would overbalance it. Cft- 
times in the hottest fury of anger, the sword bas heen 
sheathed by him across whose mind has flashed the pro- 
phetic picture of the women weeping round the blood- 
stained corpse. The lower races of men are so wanting 
in foresight to resist passion and temptation, that the 
moral balance of a tribe easily goes wrong, while they are 
rough and wantonly cruel, much as children are cruel to 
animals through not being able to imagine what the 
creatures feel. What we now know of savage life will 
prevent our falling into the fancies of the philosophers of 
the last century, who set up the ‘noble savage’ as an 
actual model of virtue to be imitated by civilised nations. 
But the reality is quite as instructive, that the laws of 
virtue and happiness may be found at work in simple 
forms among tribes who make hatchets of sharpened 
stones and rub sticks together to kindle fire. Their life, 
seen at its best, shows with unusual clearness the great 
principle of moral science, that morality and happiness 
belong together—in fact that morality is the method of 
happiness.” 

The reader who wishes to know what is the outcome of 
modern research into the nature, characteristics, and 
early history of man; and into his progress in the arts of 
life, in morality, and in social economy, will find a store 
of valuable information and much suggestive remark in 
this carefully-written but unpretending volume. 

ALFRED R, WALLACE 


NOTES 


With regard to the forthcoming session of the American 
Association in Cincinnati, to begin August 17, we have to add 
to information already given (p. 146) that all the meetings, 
general and sectional, will be held under one reof, that of the 
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Music Hall and Exposition Buildings. On the evening of the 
first day of meeting there will be a citizens’ reception. An 
afternoon is to he devoted to visiting the Zoclogical Gardens. 
An exhibition of scientific apparatus, appliances and collections 
will be held during the Association meeting. The objects dis- 
played will be kept over for the ninth Cincinnati Industrial 
Exposition in September. After the adjournment of the Asso- 
ciation excursions will he organised on the Cincinnati Southern 
Railroad, and also, it is hoped, to the Mammoth Cave. 


THE Prince of Wales is expected to lay the foundation-stone 
of the Central Institution of the City and Guilds of London 
Institute, on Monday next, at 3.30 p.m. His Royal Highness 
and the Princess of Wales were present at the Lord President’s 
reception on Wednesday night at the South Kensington Museum. 
Prior to the reception the Prime Minister and several members 
of the Cabinet visited the Science Schools, 


WE regret to announce the deaths of Dr. E. Zaddach, director 
of the Zoological Museum at KGnigsberg, who died on June § 
last; of Dr, Wilhelm Gottlob Rosenhauer, Professor of Philo- 
sophy at Erlangen University, who died on June 13, aged 
sixty-eight (on the same day on which Medical Science lost Josef 
Skoda at Vienna); of Dr, Matthias Jakoh Schleiden, the well- 
known betanist, and author of many works on natural history 
(amongst which we may point out as standard works ‘‘ Die 
Pflanze ” and ‘‘ Das Meer’’), who died at Frankfort on June 23, 
aged seventy-seven ; of Dr. Theodor Benfey, Professor of Philo- 
sophy at Gottingen University, a celebrated orientalist and 
linguist, whose death occurred on June 26 at the age of seventy- 
two; and of Dr, Rudolf [lermann Lotze, Professor of Philo- 
sophy at Berlin University, author of the ‘‘ Mikrokosmus,” who 
died cn July 1, aged sixty-four years. 


Messrs. SIEMENS have received advice of the completion of 
the new -\tlantic cable recently constructed by them. The 
reports of insulation and working speed are highly satisfac- 
tory. The catle connects Sennen Cuve, Land’s End, with Dover 
Bay, Nuva Scotia, direct, a length of 2500 nautical miles. 


M. PasTEuR has received the Grand Cross of the Legion of 
Honcur. 


M. Wur7z, the present president of the Academy of Science, 
has been appointed Life Senator by a very large majority. This 
highly-approved appointment raises to three the number of 
members of the Academy of Sciences who now belong to the 
Upper [louse of the French Republic; the two others are M. 
Robin and M. Dupuy de Lome. M. Berthelot, another mem- 
ber of the section of chemistry, has been proposed for a 
seat which is at present vacant, and his election is considered 
quite certain, A large number of the French senators belong to 
the other section of the Institute, which is now taking sucha 
prominent part in French politics. This influence of the Insti- 
tute was contemplated by M. Thiers, and his views are advocated 
principally by Mr. Barthélemy St, Hilaire, the Minister for 
Foreign Affairs and Member of the Academy. 


Sixty French members of the Congress of Electricians have 
heen appointed by M, Cochéry, the Minister of Telegraphs, who 
has been made President. M. Ferry, Minister of Public Instruc- 
tion, has heen appointed Vice-President, and four other members 
of the Cabinet will be chosen by the Congress. The Academy 
of Sciences and other public scientific institutions will appoint 
their own representatives, as well as foreign nations. 


Wehave received the sixth report of Mr. Crookes and Profes- 
sors Odling and Tidy, to the President of the Local Government 
Board, on the London Water Supply. It relates to the quality 
of water supplied from May 20 to June 30, and is highly favour- 
able. ‘The results of our six months’ work” (say the authors), 
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¢ and the examination during this period of 1127 samples, enable 
us to state that as an excellent drinking supply it [¢.e, the water 
supplied to London] leaves nothing to be desired.” 


Tue Royal Archzological Institute, of which Lord Talbot de 
Malahide is president, holds its annual congress at Bedford this 
year from Tuesday, July 26, to Monday, August 1. Elstow 
Church, Wobum Abbey, the Roman camp and amphitheatre 
near Horbury and Sandy, St. Alban’s Abbey, and the ruins of 
Old Verulam, are among the places set out in the programme to 
be visited. 


In the Archives of the Observatory of Stockholm the assistant, 
M. Lindhagen, has made a highly interesting discovery. It con- 
sists of a copy of a treatise by Copernicus which is more complete 
than all those known hitherto, and which thus fills a gap in the 
works left by the great astronomer, ‘The treatise bears the title, 
“Nicolai Copernici de hypothesibuys motuum ccelestium a se 
constitutis commentariolus,” It is bound with a copy of Coper- 
nicus’ ‘* De revolutionibus orbium ccelestium,” which formerly 
belonged to Hevelius, the Danzig astronomer. The treatise, 
with an introduction by Lindhagen, will shortly be published in 
the Zransactions of the Stockholm Academy of Sciences. 


THe Annual Report of the Royal Society of New South 
Wales for 1880 states that thirty-six new members were elected 
during the year; the actual increase is twenty-two, and the 
present number of members 452. One honorary member, Sir J. 
D. Hooker, was elected; and Mr. Hyde Clarke, Major-General 
Sir E. Ward, and Mr. F. B. Miller were elected corresponding 
members, The Clarke Medal for 1881 has been awarded to 
Prof. McCoy of Melbourne University, for his distinguished 
researches in the Palxeontology of Europe and Australia ; (Prof. 
Owen, Mr. G. Bentham, and Prof. Huxley have been the three 
previous recipients). The finances of the Society are in a satis- 
factory condition, At the annual meeting on May 4, Prof, 
Smith, the retiring president, gave an address, in which he 
reviewed the twenty-five years of the Saciety’s existence (eleven 
years of which it had the name of the Philosophical Society). 
Up to 1875 the Society had a somewhat chequered career. It 
entered the new building that year, and the tide of prosperity 
still enjoyed is largely due to the zeal and energy of Prof. Liver- 
sidge and Dr, Leibius, the secretaries then appointed. During 
the past year twenty-eight papers were read by thirteen members, 
many of them involving much laborious research. Mr, H. C. 
Russell was elected president for the coming year. 


CONSIDERABLE progress has been made with the building for 
the zoological station at Watson’s Bay, near Sydney, due to the 
initiative of Baron Maclay. The building is a neat cottage pro- 
viding five workrooms and two bedrooms, besides storeroom and 
bathroom in the basement. It is not intended to make a charge 
for each table or workroom as at Naples; but every naturalist 
will be expected to contribute a small sum (say five shillings a 
week) towards paying a caretaker. Other current expenses will 
have to be met by subscriptions, The Government has agreed 
to double the subscriptions for establishing the station up to 300/, 
The Royal Society of New South Wales may be expected to 
carry forward the enterprise with spirit, and assistance has been 
promised by the Royal Society of Victoria and other bodies 
there. 


THE French Government have sent a scientific expedition to 
Mesopotamia and Assyria, An architect and an engineer 
accompany the expedition. 


AN Astronomical Congress will be held at Strassburg during 
September next, and will be visited by many eminent astro- 
nomers from all parts of the civilised world. Strassburg was 
chosen because in its new observatory the best and most modern 
astronomical apparatus are to be found, 


Ir is said that MM. Siemens have renounced the idea of con- 
structing an electrical railway in Paris, as the Municipal Council 
has not granted to them the concession they required. We 
believe that the railway which is to be made will be worked with 
Faure accumulators, 


WITH reference to Mr. Newberry’s letter on American creta- 
ceous flora, in our issue of 30th ult., we are requested to state 
that Mr. J. Starkie Gardner is at present travelling in Iceland, 
and his silence may be thus accounted for. 


THE meeting of Austrian Anthropologists and Antiquaries 
will be held at Salzburg on August 12 and 13 next, 


THE Committee of the Liebig Institution at Munich has made 
an award of two gold medals for 1881 : one to Prof. G. Hanssen 
of Géttingen, the other to Prof. H. Settegast of Berlin, in 
recognition of their great merit in the furtherance of German 
agricnlture. 


THE Berlin Medical Society are now making preparations for 
celebrating the twenty-fifth anniversary of Dr. von Virchow’s 
professorship, The celebration will probably take place on 
October 13 next, Virchow’s sixty-first birthday. 


AN International Alpine Congress will be held at Salzburg in 
the latter half of Augnst, upon the occasion of the ninth annnal 
meeting of the German and Austrian Alpine Club, The follow- 
ing subjects will probably be discussed :—(1) On the method of 
surveying Alpine territory and the multiplication of Alpine maps, 
with an exhibition of maps executed in Bavaria, England, 
France, Italy, Austria, and Switzerland. (2) On glaciers and 
the various methods of studying the same, with special reference 
to the observations at the Rhone glacier and to the glacier-book 
of the Swiss Alpine CInb. (3) On the construction of shelter- 
huts and their interior arrangement, with an exhibition of 
models and plans, 


AT Ilermannstadt a Transsylvanian Carpathian Club has just 
been formed after the model of the German and Austrian Alpine 
Clubs. Its object is the scientific investigation of the Trans- 
sylvanian Alps with their glens and caves. The new club 
numbers a good many members already, and branches 
have been established at Broos, Kronstadt, Miihlbach, and 
Schiassburg. 


AT Leipzig a new Ornithological Society has been formed, 
which numbers amongst its objects the general protection of 
birds, 


DuRInG the last days of May the whole neighbourhood of 
Kamenz was visited by strange guests. Enormous swarms of 
Libellula quadrimaculata passed over the valley, here and there 
in dense masses, and extending from five to ten miles in breadth. 
The first swarm arrived about noon on May 30, its passage occu- 
pied two hours; in the evening a second swarm came from the 
direction of Weisswasser. The third swarm arrived on the 
morning of the 31st. Swarms of this description have not been 
observed since June, 1825. At Dresden the strange phenomenon 
was also observed, 


A BURIALPLACE has been discovered in the neighbour-- 
hood of Naumburg, which proves to be a rich store of anti- 
quities. Up to the present some ninety clay vessels and bronze 
objects have been excavated, amongst which is a very large 
ash-urn, 


In a peat bog near Triebsee (Stralsund district) a dis- 
covery of flint implements has been recently made. Some four 
or four and a half feet below the surface eight lance-points and 
fonrteen edge tools were found lying ina heap together. Although 
the whole neighbourhood and the Island of Riigen are rich in 


objects of the kind, the large size of the present specimens and 
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the perfection of the workmanship cause general surprise. The 
objects found bave been forwarded to the Stralsund Museum. 


Tue Thuringian Fisheries Union had a meeting at Jena on 
June 7, when the Grand Duke was present. The proceedings 
proved the satisfactory progress of pisciculture in Thuringia. 


A NEW commentary to Kant’s “ Kritik der reinen Vernunft ” 
will be published by Spemann of Stuttgart, upon the occasion of 
the centenary of that great work, The author is Dr. H. H. 
Vaihinger of Strassburg, and the commentary will be in four 
volumes. {t will give a detailed explanation of the text, a 
logical analysis of the contents, and an abstract of all the works 
published during the century with reference to Kant’s master- 
work, 

SIMILAR devastations to those which we reported from the 
Caneasus some time ago are now caused in Turkey by grass- 
hoppers. The Tarkish Government is compelled to employ 
extraordinary measures to overcome the plague, A particularly 
voracious species has appeared in the Bodirum district (Smyrna), 
and the whole population is employed to combat the insects. At 
Angora all husiness was suspended for three days by order of the 
Governor-General, and all the inhabitants were ordered to march 
out into the fields to destroy the grasshoppers. Every inhabitant 
was compelled to deliver 20 oka (abont § cwt.) of dead grass- 
hoppers to the officials. The swarms are said to emanate prin- 
cipally from Persia, 


THE Epping Forest and County of Essex Naturalists’ Field Clab 
has held three field-meetings this year. On April 2 the Club 
visited Waltham Abbey under the guidance of Mr. George H. 
Birch, who communicated a paper on this interesting building. 
On May 14th the Club united with the Geologists’ Association 
for the purpose of visiting the chalk-pits at Gray’s Thurrock. 
The conductor for the occasion was Mr. Henry Walker, F.G.S. 
Prof. Morris, who was also of the party, gave a series of most 
instructive addresses onthe ground. The last field-meeting, held 
on June 25, was microscopical, the conductor heing Mr. W. 
Saville Kent, F.L.S. The Club met at Chigwell, where they 
were hospitably entertained by the Rev, Linton Wilson, M.A., 
at Oakhurst. Mr. Kent read a paper entitled ‘‘ Infusoria—what 
are they ?—their Collection and Investigation.” Field-mectings 
in conjunction with the Hertfordshire Naturalists’ Field Club 
and with the Essex Archzeological Society are under arrange- 
ment, The Essex Field Club has recently been making excava- 
tions in the ancient earthwork in Epping Forest known as 
Ambresbury Banks, under the superintendence of General Pitt- 
Rivers, F.R.S., who will shortly give an account of the results 
obtained, 


In the Poserna district, between Weissenfels and Liitzen, 
saline springs have been discovered by the Mining Engineer, 
Herr C. Reyher of Halle. The spring near the village of 
Poserna comes from an old shaft which is said to be eighty 
yards deep, but is now filled with dérzs. The water is effer- 
vescent, Another spring was discovered near Stisswitz at a 
depth of i9 metres, and rose with such force that it could only 
be stopped with great difficulty. Some 100 yards from the 
latter a third spring was discovered. The water of the three 
springs is strongly saline, and as they contain principally potash 
salts, their discovery is valuable. It is now found that during 
the fifteenth century salt works existed in this neighbourhood. 


M, THOREL, President of the General Council of the Seine, 
has received an official answer to his inquiries relating to the 
reasons why the Paris gas companies refused to sell their 
commodity to Parisian aéronauts. Itis probable that an arrange- 
ment will soon be entered into, and that public ascents will be 
resumed shortly as in former years, under the supervision of the 
municipal authorities. 


THE Ixant Society at Konigsberg inaugurated a chapel dedi- 
cated to the memory of Kant on June 19. The small Gothic 
building touches the cathedral on the north side and forms a 
fitting substitute for the ‘*Stoa Kantiana,”’ which has become 
useless since the opening of the new University building. The 
interior of the chapel is formed by a double cross vault. On the 
left the same tombstone is let into the floor which covered the 
grave in the ‘‘Stoa Kantiana,” and which was originally pre 
sented by Herr Scheffner. Underneath this the remains of Kant 
are contained in a double zinc coffin, 


AT Zamioly, in the Hungarian Comitat of Stublweissenburg, 
two tombs have been discovered which contained coins from the 
time of Diocletian. One was the grave of a hoy, the other 
that of a very tall man. Interesting remains of bas-reliefs and 
portraits were found in the tomhs. They were on pieces of 
wood ; one shows the words ‘‘ Bibite hoc.” 


THE Journal Téégraphigue of Berne, the organ of international 
telegraphy, has expressed its approval of the proposal to esta- 
blish an international code for the protection of submarine tele- 
graph property, both during war and peace. 


THE German Geometrical Society held its tenth annual meeting 
at Karlsruhe in the third week of June. 


On the 16th inst, an International Agricultural Exhibition will 
he opened at Hanover. The exhibitors nnmber over 1600, 


Mr. Murray has in band, and will shortly pnblish, the fol- 
lowing works of interest to scientific men :—‘‘ The Land of the 
Midnight Sunn,” being an account of Summer and Winter Jour- 
neys through Sweden, Norway, Lapland, and Northern Finland ; 
with Descriptions of the Inner I.ife of the People, their Manners 
and Customs, the Primitive Antiquities, by Paul B. dn Chaillu. 
In two vols.; with map and numerous illustrations. ‘‘ The 
Formation of Vegetable Monld through the Action of Worms,” 
with Observations on their Habits. By Charles Darwin, F.R.S. 
‘*The White Sea Peninsnla;” a Journey to the White Sea, 
and the Kola Peninsula. By Edward Rae. With illustrations, 
‘©The Life of Sir Charles Lyell;” with Selections fron his 
Journals and Correspondence. Edited by his sister-in-law,, Mrs. 
Lyell. With portrait, two vols. 


DurinG the demolition of some old buildings at 4o6 and 407, 
Oxford Street, last week, the workmen on reachiug the foundations 
came on a quantity of old armour and weapons—helmets, breast- 
plates, spears, swords, and daggers, some very curious in shape, 
On opening a stone vanlt they found also some plate, including 
church utensils, such as a monstrance and a chalice, the work- 
manship of which is thought to be of the fourteenth century. 
The monstrance had a Latin inscription, 


AwN Agricultural Exhibition will be held at Strassburg from 
September 11-18 next. Over 2000/, will be distributed in 
prizes. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Weeper Capuchin (Cedss capucinus) from 
Brazil, presented by Mr. J. S. Chapperton ; a Grey Ichneumon 
(Herpestes griseus) from India, presented by Mr. Arthur Tower ; 
a Central American Agouti (Dasyfrocta isthmica) from Central 
America, presented by Mr. A. Melhuish; two Pileated Jays 
(Cyanocorax pileatus) from La Plata, presented by Mr. A. A, 
Dawley; a Berg Adder (Vipera aétrofos) from South Africa, 
presented by Mr. Borrodaile Pillans; a Cullen’s Eagle (Aguila 
cullent), South Enropean, eight American.Menobranchs (JZeno- 
branchus lateralis) from N, America, purchased ; a Common Rhea 
(Rhea americana) from South America, on approval; a Reeves’ 
Muntjac (Cervulus reevesi), born in the Gardens; two Scarlet 
Ibis (Zudocimus ruber), three Common Widgeons (Afareca 
penelope), bred in the Gardens. 
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OUR ASTRONOMICAL COLUMN 
THe ComEer.—By favour of Dr, W. L. Elkin of the Royal 
Observatory, Cape of Good Hope, we are able to subjoin obser- 
vations of the great comet made at that establishment before 
the perihelion passage, which it is stated will admit of improve- 
ment when the places of the comparison-stars have been more 
accurately determined : 


Cape M.T. RAG Decl. 
ee oieease ° 1 2 . ae 
May 31 6 19 24 75 40 25 —29 42 19 
June 3... 5 53 47 76 12 30 26 25 57 
A oo § 89 Oe 76 21 55 25 4 33 
6) ooo & Bi TS) cca Ui The) it —15 44 53 


From the positions on May 31, June 4 aud 9, Dr, Elkin has 
calculated the following elements of the comet’s orbit, by the 
side of which we place for comparison others deduced by Mr. 
Hind, from post-perihelion observations up to July 1 :— 


ELKIN TIiInD 
Perihelion passage, June 16°29839 G.M.T./ June 16°41519 G.M.T. 

e ‘ a Py rd, “a 
Longitude, perihelion.. 264 55 13 265 9 4 
node ... 270 54 27 270 58 O 
Inclination see. OS 027, 63 29 9 
Log. perihelion dist,... 9'3866656 9°S65516 
Direct. Direct. 


The longitudes are reckoned from the mean equinox of 18S1°0, 
Mr. Hind’s orbit gives the following expressions for the comet’s 


heliocentric co-ordinates x, y, 2 to be used with the X, y, z of | 
the Nautical Almanac in the calculation of geocentric right | 


ascensions and declinations; they apply to apparent equinox 
1881°5. s r 
x [9°65000] sin. (v + 356 22°5) 

+[9°99187] sin. (v + 243 20°7) 

+[9'96142] sin. (v + 328 24°3). 

Here, v is the trne anomaly, 7 the radius vector, and the quanti” 
ties within square brackets are logarithms. 

We may take this opportunity of correcting a singular mis- 
statement with which Admiral Mouchez, the director of the 
Observatory at Paris, is credited in the Comptes rendus of the 
Academy of Sciences. He is there made to say that the period 
of revolution of the comet of 1807, which had elements resembling 
those of the present comet, was found by Bessel to have been 
reduced to 174 years after he had taken account of ‘‘new per- 
turbations.” Any one who refers to Bessel’s treatise will see 
that this is an error. Bessel fixed the period of revolution at 
17134 years, on September 22, 1807, and in continuing the com- 
putation of the perturbations by the planet Jupiter to March, 
1815, when they had become very small, he found that the revo- 
lution had been diminished thereby, about 170 years; he con- 
sidered that the period he had assigned for September 22, 1807, 
was not liable to a greater error than 100 years. In the Comfres 
vendus the effect of perturbation on the period appears to have 
been quoted, instead of the revolution itself, as perturbed to 
March, 1815. In the communication to which we refer, the 
identity of the comet of 1881 with that of 1807, is pretty distinctly 
assumed, but the weight of evidence is certainly in the other 
direction. 

THE VARIABLE STAR U CEPHEI.—Prof. Julius Schmidt has 
published an ephemeris of the last variable star discovered by 
Ceraski in Cepheus, extending to the end of the present year, 
From his later ob.ervations he has found that the gradual increase 
of period which he had formerly suspected is not confirmed, and 
he now fixes the peviod at 2d, 11h. 49». 33°35s. On August 18 


y 


Hw il 


commences a series of minima, which may be observed at inter- | 


vals of something less than five days to the end of December : 
the following are the Greenwich meau times to the end of 
October: — 


its Fen Wi his iis yee 

ASS wi Aeaaioi. Sept. 12, 13 O'S. Oct 16°6 
23, 14 24°O ... NG A 28149) con 12, 10 55'S 

ais, Wie Be es 22) V2 iO ota. 17, 10 35°0 
pole, Py ey AIM an te TO eee 22, 10 14'2 
Dyalige2 nOme tO Cte 925 LT) 37°5.-. 27, 9 534 


The letter T, at first used to designate this star, will be 
properly applied to another variable also discovered by Cera-ki, 
the place of which for 1855'0 is in R.A. 2th. 7m. 33s., 
Decl. + 67° 54'"4, which seems to have a period of about 400 
days, and was at a maximum on December 30, 1880. 
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In the Fournal of the Franklin Institute Prof. S. W. Robin- 
son has recently described some experiments upon the effect 
produced upon sound-waves by repeate | oblique reflections at 
membranes forming the boundary of two gaseous media, These 
experiments, as far as they go, would appear to show that after 
repeated reflection at oblique surfaces set in vertical planes a 
sound-wave acquires new properties by virtue of which it is 
reflected at another such oblique surface with an intensity which 
is a maximum if this surface be also in a vertical plane, and a 
minimum if the surface be equally inclined to the direction of 
propagation of the wave, but turned through a right angle about 
that direction as an axis. If this be indeed established as an 
experimental] result it is equivalent toa proof that sound- waves can 
be polarised by reflection. ‘The apparatus consisted of a series 
of L-shaped tubes of tin plate, one inch in diameter and three 
inches long, the parts joined at an obtuse angle, but having the 
outer angle cut away and covered by a thin membrane. This 
membrane was fixed so that a sound-wave coming in either direc- 
tion should be incident on it at the angle of suppo ed maximum 
polarisation, the angle being calculated by Brewster’s Law so 
that its tangent should represent the ratio between the velocities 
of wave-propagation in the two media, namely, coal-gas within, 
air without (14:11). The series of tubes was so set that at first 
the membranes were all parallel, and then a ‘‘ pulse” was sent 
along the tube in the following manner :—The initial and final 
openings were closed by membranes stretched across the tubes 
orthogonally, Against each a small ball of ivory or glass was 
hung by a thread. The ball at one end was raised to a given 
height and dropped on to the membrane, and the impulse given 
to the ball at the other end was noted. ‘Then the second half of 
the system was turned round so that the membranes of this por- 
tion were at right angles to their former position, and the ball 
was againdropped. The impulses received on the second ball 
were in general feebler when the second system, or ‘‘ analyser,” 
stoad at right-angles to the first system, or ‘‘polariser,” the 
diminution varying in different experiments from 16 to 38 per 
cent, No diminution was observable when the interior of 
the tube was filled with air instead of coal-gas. It remains 
to be seen whether the results are capable of being repro- 
duced under other circumstances, or whether they are due 
to some mechanical] peculiarity of Prof. Robinson’s apparatus. 
Whether this be so or not we must absolutely reject the very 
unwarranted conclusion at which Prof. Robinson arrives, namely, 
that the vibrations of light as well as of sound are longitudinal 
until they are polarised, and that they become transversal only 
in the act of polarisation. 

M. MERCADIER has examined the resistance of selenium at 
different temperature:, using for this purpose a photophonic 
receiver of selenium spread between the edges of platinum sheets, 
the resistance being measured in the dark by the ordinary bridge- 
method. The receiver, which hai been well annealed, had at 
15°C. a resistance of 54,000 ohms. This amount decreased as 
the temperature rose with great regularity to 36° C., whenits resis- 
tance was less than 1500 ohms, From this point the diminution 
of re.istance was less rapid; but at about 125° C, it had fallen 
to less than 500 ohms, rising slightly to 163° C., from which it 
again fell as the temperature was raised to 208". These resulls 
accord with the earlier experiments of Werner Siemens, 


M. LirpMANN finds (Four. de Phys., May) that galvanic 
polarisation, which modifies so much the capillary properties of a 
metallic surface, causes no perceptible variation of its optical 
properties. He directed a beam of polarised light towards a 
platinum or silver mirror in acidulated water, or copper sulphate 
solution, and it was received, after reflection, in a Jamin quartz 
compensator, followed by an analyser-Nicol. The dark fringe 
in the compensator was not displaced when the imirror was in- 
cluded in the circuit of a Daniell or Bunsen element, and the 
current passed. Again, Newton’s rings, formed by a glass plate 
on the platinum surface, and observed under various incidences, 
showed no displacement when the polarising current passed. 
(M. Lippmann adds some observations as to the mode of pro- 
duction of gas-bubbles by electrolysis.) 

A YEW years ago M, Montigny called attention to the fact 
that the scintillation of stars is considerably increased during 
aurora borealis, Further data on this subject are afforded in a 
recent issue of the Belgian Academy’s Bud/etin, No. 3. /uler 
alia, he has obseryed that the phenomeuon is more pronounced 
in winter than in summer, and that stars in the northern region 
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show the increased scintillation most. The author’s general 
conclusion is that the effect is not one due to direct influence of 
the electro-magnetic light of aurora on the scintillation itself, 
but to disturbances (probably a cooling) which coincide with the 
appearance of aurora in the upper regions of the air, traversed 
by the star-rays, 


AX aconstical apparatus for lecture purposes, devised by Dr, 
Maschke (Ved. Ann. No. 5), consists of a longish graduated 
piece of wood on adjustable supports, and having a ] onzitudinal 
groove in in its upper surface, in which a glass tuhe 1s placed. 
At the end of the wooden piece is a screw arrangement support- 
ing a thin stcel rod which enters the tub2, and has at its end a 
(vertical) ring with collodion membrane, against which hangs a 
little hall of shellac hy a cocoon-fibre from the upper horder. 
The tube may be made a closed one hy means of a felt-covered 
piston, When the tuhe is sounded hy means of a suitable 
tuning-fork, the shellac ball shows pendulum-motions, if not at 
a nodal point. The effects may be projected on a sereen, 


THE passivity of iron has heen studied under new conditions 
by M. Bibart (Four, de Phys., May), and he considers it is not pro- 
duced by a layer of insoluble sub-nitrate, as some physicists 
have thought, since the previous action of nitric acid is not 
necessary. Still less is it due to a formation of bioxide of nitro- 


gen, It is produced by any cause which tends to oxidise iron, 
and destroyed by any cause which tends to deoxidi-e it. It is 
due then either to a layer of oxide or a layer of oxygen. ‘The 


oxides formed on the surface may preserve it by their very 
presence, furnishing a sort of unattackable varnish, or they 
my preserve it like platinum, liberating, on the denuded parts, 
a protective Jayer of oxygen. The passivity of iron from con- 
tact of platinum seems to he produced at first by a simple layer 
of oxygen condensed on the platinuin surface (a simple shock 
destroys it). But by degrees a layer of oxide is formed, and the 
iron then loses its passivity much less readily than hefore. 


GEOGRAPHICAL NOTES 


Dr. SCHWEINFURTH, who left Suez for Socotra on February 
23, returned on June rg, From the Leyftian Gazette we learn 
that his voyage to the island in a native vessel lasted one 
month (with calls). Me was a month on the island. The rich 
flora yielded many new species. The mountains are well 
wooded, and covered with a more luxuriant vegetation than Mount 
Etna, The climate is exceptionally temperate, and the natives 
are inoffensive, greater security being experienced everywhere 
than in any part of uncivilised Africa On the approach of the 
south-west monsoon Dr, Schweinfurth had to leave, and in a 
miserable native vessel he tried to reach the Arabian coast 
opposite Socotra. It was found impossible to get to the east of 
Aden, and in H.M.S, Ovagon, which was met, the explorer was 
conveyed to that place. Dr. Schweinfurth has brought with 
him a rich botanical collection, including some living plants 
which he will try to acclimatise in his garden at Cairo. 


THE Polar relief ship Rodgers, Lieut, Berry, sailed from San 
Francisco on June 16 in search of the Feannette. She will first 
cruise to St. Berry, then proceed to Petropaulovsky, then cross 
tu St. Michael’s in Alaska to coal, thence to St. Lawrence Bay 
and along the coast of Northern Siberia, making inquiries of the 
natives ; then from Cape Serge to Kamon, where letters will be 
left with some native:; then north to Herald Island, hunting 
well over for cairns. It is intended next to go along the southern 
shore of Wrangel Land, and seek a harbour to winter in, The 
north-east and west coasts will be examined in sledge parties. 
Lieut. Berry means to return, if possible, hy the second year. 


INSTRUCTIONS have now been issued by Brigadier-General 
Hazen, of the U.S. Signal Office, to the commanding officers of 
the two expeditionary forces about to be sent out to establish 
permanent stations of observation in Polar regions. Lieut. 
Greely commands one of these forces, which goes to the neigh- 
bourhoad of the coal-seam discovered near Lady Franklin Bay 
in 1875. The steamer will directly return (with a transcript of 
observations during the voyage), and the party landed will pro- 
ceed to erect dwelling-houses and ob-ervatories, after which a 
sledge party will proceed to the high land near Cape Joseph 
Ilenry. It is intended that the permanent station shall he 
visited in 1882 and 1883 by a steam-sealer or other vessel with 
stores, &e., but directions in case of failure are supplied. Lieut, 
Ray commands the other expedition, which will sail from San 
Francisco for Point Barrow, Ala-ka Territory, and establish 
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there a permanent station to be occupied till the summer of 
184 and visited annually. A great variety of observations will 
be made by hoth parties, and the instructions drawn ont by the 
recent Hamburg Conference (with added notes from the U.S. 
Chief Signal Office) are furnished, 


Dr, GERARD ROHLFs delivered an interesting lecture at the 
meeting of the Berlin Gesellschaft fiir Erdkunde regarding his 
last journey in Abyssinia, Tle was received in a friendly manner 
by the inhabitants, and he is quite charmed with the hospitality 
of the Abys.inians, At Debratabor he was received kindly by 
Negus (Emperor) Johannes, and this was of great i portance for 
his subsequent tour. Rohifs travelled in a northerly direction to 
the ancient Portnguese capital Gondar, the residence of the late 
King Theodore, By means of a pass given to him by the 
ecclesiastical chief of the city he was able to inspect all the 
ancient historical buildings of the city. He continued his journey 
to the north, and after crossing the Takkaze River he reached 
Artum (Axum ?), the ancient former royal residenee, with its 
monuments dating from the period of Ptolemy. In April Roblfs 
reached the Nassaur mountain chain, the boundary of Abyssinia, 
whence he proceeded to Cairo by boat, 


THE expedition sent out by the French Secretary for Public 
Instruction to investigate the east coast of Finmarken ha. arrived 
at Vads6 after a journey of twenty-one days. The expedition, 
which is under the command of M, Geo-ges Pouchet, has for its 
special object to study the natural history of the Varanger Fjord, 
which is sitaated at the boundary of the Atlantic and Arctic 
Oceans. The keeper of the Cliri tiania Koya] Zoological Collec- 
tions joined the expedition at []ammerfest. 


THE Emperor of Germany has honoured Dr. Oscar Lenz, the 
well-known African traveller, with the Order of the Crown. 


Mr. SANDFORD FLEMING, C.M.G., Eugineer-in-Chief of the 
Canadian Pacific Railroad, is to attend the International Geo- 
graphical Congre-s at Venice in the interests of the que-tion of 
standard time, coupled with which is that of a prime meridian, 
The former of these subjects is altracting much attention on the 
other side of the Atlantic, and a paper on it was lately read by 
Mr. Fleming before the American Society of Civil I-ngineers 
at a convention in Montreal, which brought out an interesting 
discussion, and a committee, consisting of leading railway 
officials in Canada and the United Sta'es, was appointed to 
examine and report at a future meeting. Wr. Barnard, the 
President of Columbia College, New York, i, to represent the 
American Meteorological Socicty on the same subject at a 
meeting of the Association fur the Keform and Codification 
of the Law of Nations, which is to be held at Cologne in 
Auzust. 

Cou. PERRIER, 2 well-known French topographer, has lately 
been for some time engaged in survey work in the Regency of 
Tunis, and has prepared a map of the Kroumir country, which 
will shortly be published by the T'¢epot de la Guerre. 

Messrs. S. CLARKE AND J. II, Rity, of tbe China InlanT 
Mission, whose station is at Chungking, formerly Mr. Colborne 
Baher’- head-quarters, have each lately male i nportant journeys 
in the Szechnen province. Mr. French, accompanied in one of 
his journeys by Mr. Broumton, has visited nearly every city in 
Eastern Viinnan, and has lately started again for the same region. 
Iu the course of their journey from DGurmah Messrs, Soltan and 
Stevenson also made extensive journeys in the western part of 
the Viinnan province. 

Tue steamer Vordenshjold is to start this week for the Gulf of 
Obi to the assistance of the Oscar Dickson and the Nordland. 
The crews of these vessels were all safe on April 23, when five 
men from the former left for Tobolsk, which they have lately 
reached, 

A LETTER from Mussuca, on the Lower Congo, states that a 
Jesuit missionary expediti n has heen set on foot to penetrate 
into the far interior. Pére Argourd has been sent from the 
French mission station at Landana to organise a party of about 
thirty to proceed to Stanley Pool, te tried to procure carriers 
at Boma, Mu:suca, and Noki, bat not succeeding there, he went 
some thirteen miles inland to King Kangan Tecca, with a view 
to secure his aid. This was readily obtained by a truly mis- 
sionary present of two galloas of rum, and Pere Argourd returned 
with eight men and the promise that seventeen more should be 
sent shortly, The men however ran away the next day, and, 
yielding to circumstances, Pere Argourd has resolved to proceed 
to Stanley Pool by M. de Brazza’s route up the Ogowe. 
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Mr. CrupcincTon, of the Baptist Congo Expedition, has 
just returned to England for a short time, and reports that by 
now Messrs. Comber and Bentley will have formed a first station 
at Isangila, Mr. Stanley’s second post, and will at once push on 
to Mbu, some sixty or seventy miles further along tbe north bank 
of the Congo, where the the second station will be erected. It 
is for this navigable portion of the river that a steel boat is 
required, so as to avoid the Basundi. In his late journey up the 
Congo Mr. Crudgington found these people warlike and trouble- 
some, as Mr, Stanley had done, and they were a source of per- 
petual anxiety to him. The practicability of utilising this part 
of the river is shown by the fact that Mr. Crudgington and his 
party went over it in heavy, clumsy, native canoes; but from 
Mbu the expedition will have to go to Stanley Pool by land, as 
the rapids and falls render the river quite unnavigable. The 
plans of the expedition are now on snch an extended scale that 
six additional missionaries will be required —~two for San Salva- 
dor, one for the depot at Mussnca on the Lower Congo, one 
each for Isangila and Mbu, and four for Stanley Pool, so that 
occasional journeys may be made higher up the Congo, 
steel boat required hy the expedition has been presented by an 
anonymous donor at a cost of about goo’, It has been built in 
London from drawings furnished by Mr. II. M. Stanley, 


THE Zimes last week published an exceedingly interesting 
letter on trade and exploration on the Congo from a private cor- 
respondent at the mouth of the Oyowé. Speaking of M. 
Savorgnan de Brazza, the writer says that he has done much to 
open up the country between the Ogowé and the Congo, that he 
purchased a large tract of country near the sources of the former 
river at a very cheap rate, erected a station, and left a white 
man in charge. He is said to have purchased villages as they 
stood, freed a great many slaves, and engaged them at monthly 
wages to cultivate the plantations and keep the ground in order. 
He seems to have been regarded as the apostle of freedom in the 
country ; troops of slaves came flocking to him to be freed, and 
his visit is regarded as having struck a blow at slavery in West 
Africa. The writer gives a very different picture of the state of 
affairs on the Belgian road along the north bank of the Congo. 
It may be interesting to mention, the observations respecting the 
light in which M. de Brazza is viewed by the natives are fully 
confirmed by a letter from a Roman Catholic missionary who 
accompanied him up the Ogowée last December, 


WHIRLED ANEMOMETERS ° 


[X the course of the year 1872 Mr. R. H. Seutt, F.R.S., 
suggested to the Meteorological Committee the desirability 
of carrying out a series of experiments on anemometers of dif- 
ferent patterns. This suggestion was approved by the Com- 
mittee, and in the course of the same year a grant was obtained 
by Mr. Scott from the Government grant administered by the 
Royal Society for the purpose of defraying the expenses of the 
investigation. The experiments were not however carried out 
by Mr. Scott himself, but were intrusted to Mr. Samuel Jeffery, 
then Superintendent of the Kew Observatory, and Mr. G. M. 
Whipple, then First Assistant, the present Superintendent, 

The results have never hitherto been published, and I was not 
aware of their nature till on making a suggestion that an anemo- 
meter of the Kew Standard pattern should be whirled in the 
open air, with a view of trying that mode of determining its 
proper factor, Mr, Scott informed me of what had already 
been done, and wrote to Mr. Whipple, requesting him to place 


in my hands the results of the most complete of the experiments, | 
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namely, those carried on at the Crystal Talace, which I accord- | 


ingly obtained from him. The progress of the inquiry may be 
gathered from the following extract from Mr, Scott’s report in 
returning the unexpended balance of the grant :— 


‘The comparisons of the instruments tested were first insti- | 


tuted in the garden of the Kew Observatory. This locality was 
found to afford an insufficient exposure. 

“*A piece of ground was then rented and inclosed within the 
Old Deer Park. The experiments here showed.that there was a 
considerable difference in the indications of anemometers of 
different sizes, but it was not possible to obtain a sufficient range 
of velocities to furnish a satisfactory comparison of the instru- 
ments. Experiments were finally made with a rotating appara- 
tus, a steam merry-go-round, at the Crystal Palace, which led to 

1 “Discussion of the Results of some Experiments with Whirled Anemc- 


cree Paper read at the Royal Society, May 12, by Prof. G. G. Stokes, 
ec. R.S. 
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es results similar to those obtained by exposure in the Deer 
ark. 

“The subject has however been taken up so much more 
thoroughly by Doctors Dohrandt and Thiesen (z7de ‘‘ Repertorium 
fiir Meteorologie,” vols. iv, and v.), and by Dr, Robinson in 
Dublin, that it seems unlikely that the balance would ever be 
expended by me, I therefore return it with many thanks to the 
Government Grant Committee. 

‘* The results obtained by me were hardly of sufficient value 
to be communicated to the Society.” 

On examining the records it seemed to me that they were well 
deserving of publication, more especially as no other experiments 
of the same kind have, so far as I know, been executed on an 
anemometer of the Kew standard pattern, In 1860 Mr. Glaisher 
made experiments with an anemometer whirled round in the 
open air at the end of a long horizontal pole,? but the anemo- 
meter was of the pattern employed at the Royal Observatory, 
with hemispheres of 3°75 inches diameter and arms of 6°725 
inches, measured from the axis to the centre of a cup, and so 
was considerably smaller than the Kew pattern. The experi- 
ments of Dr. Dohrandt and Dr, Robinson were made in a building, 
which has the advantage of sheltering the anemometer from wind, 
which is always more or less fitful, but the disadvantage of 
creating an eddying vorticose movement in the whole mass of 
air operated on; whereas in the ordinary employment of the 
anemometer the eddies it forms are carried away by the wind, 
and the same is the case to a very great extent when an anemo- 
meter is whirled in the open air in a gentle breeze. Thus, though 
Dr. Robinson employed among others an anemometer of the 
Kew pattern, his experiments and those of Mr. Jeffery are not 
duplicates of each other, even independently of the fact that the 
axis of the anemometer was vertical in Mr. Jeffery’s and hori- 
zontal in Dr, Robinson’s experiments ; so that the greater com- 
pleteness of the latter does not cause them to supersede the 
former. 

In Mr. Jeffery’s experiments the anemometers operated on were 
mounted a little beyond and above the outer edge of one of the 
steam merry-go-rounds in the grounds of the Crystal Palace, so 
as to be as far as practicable out of the way of any vortex which 
it might create. The distance of the axis of the anemometer 
from the axis of the ‘‘ merry” being known, and the number of 
revolutions (7) of the latter during an experiment counted, the 
total space traversed by the anemometer was known. The 
number (N) of afferent revolutions of the anemometer, that is, 
the number of revolutions ve/atively to the merry, was recorded on 
a dial attached to the anemometer, which was read at the 
beginning and end of each experiment, As the machine would 
only go round one way the cups had to be taken off and replaced 
in a reverse position, in order to reverse the direction of revolu- 
tion of the anemometer, The ¢rze number of revolutions of the 
anemometer was, of course, N + 2, or N ~— #, according as 
the rotations of the anemometer and the machine were in the 
same or opposite directions. 

The horizontal motion of the air over the whirling machine 
during any experiment was determined from observations of a 
dial anemometer with 3-inch cups on 8-inch arms, which was 
fixed on a wooden stand in the same horizontal plane as that in 
which the cups of the experimental instrument revolved, at a 
distance estimated at about 30 feet from the outside of the 
whirling frame. The motion of the centres of the cups was 
deduced from the readings of the dial of the fixed anemometer at 
the beginning and end of each experiment, the motion of the air 
being assumed as usual to be three times that of the cups. 

The experiments were naturally made on fairly calm days, 
still the effect of the wind, though small, is not insensible. In 
default of further information, we must take its velocity as equal 
to the mean velocity during the experiment. 

Let V be the velocity of the anemometer, W that of the wind, 
6 the angle between the direction of motion of the anemometer 
and that of the wind, Then the velocity of the anemometer 


| relatively to the wind will be— 


AJ/V2=—2VW cos@ + W. . GG (a) 


The mean effect of the wind in a revolution of the merry will be 
different according as we suppose the moment of inertia of the 
anemometer very small or very great. , 

If, as is practically the case, W be small as compared with V, 
the correction to be added to V on account of the wind may be 


2 “ Greenwich Magnetical and Meteorological Observations,” 1862, Intro- 
duction, p. li. 
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shown to be W2/4V on the first supposition, and 3W?/4V on the 
second, 

Three anemometers were tried, namely, onc of the old Kew 
standard pattern, one by Adie, and Kraft’s portable anemometer. 
Their dimensions, &c., were as follows :— 

(a) Zhe Old Kew Standard,—Diameter of arms between 
centres of cups 48 inches; diameter of cups 9 inches, Fixed to 
machine at 22°3 feet from the axis of revolution, = 

(8) Adie’s Anemometer,—Diameter of arms between centres of 
enps 13°4 inches; diameter of cups 2°5 inches. Fixed to machine 
at 20°7 feet from the axis of revolution. 

(y) Avaft’s Portable Ancmometer.— Diameter of arms between 
centres of cups 8°3 inches ; diameter of cups 3:3 inches. Fixed 
to machine at 1910 feet from the axis ofrevolution, 

With each anemometer the experiments were made in three 
groups, with high, moderate, and low velocities respectively, 
averaging about 28 miles an hour for the high, 14 for the moderate, 
and 7 for the low, Each group again was divided into two subor- 
dinate groups, according as the cups were direct, in which case 
the directions of rotation of the merry and of the anemometer 
were opposite, or reversed, in which case the directions of the 
two rotations were the same, 

The data furnished by each experiment were: the time 
occupied by the experiment, the number of revolutions of the 
merry, the number of af/arenz ‘revolutions of the anemometer, 
given by the difference of readings of the dial at the beginning 
and end of the experiment, and the space S passed over by the 
wind, deduced from the difference of readings of the fixed ane- 
mometer at the heginning and end of the experiment. 

The object of the experiment was of course to compare the 
mean velocity of the centres of the cups with the mean velocity 
of the air relatively to the anemometer. It would have saved 
some numerical calculation to have compared merely the spaces 
passed through during the experiment ; but it seemed better to 
exhibit the velocities in miles per hour, so as to make the 
experiments more readily comparable with one another, and 
with those of other experimentalists. In the reductions I em- 
ployed 4-figure logarithms, so that the last decimal in V in the 
tables cannot quite be trusted, but it is retained to match the 
Pec for W., which it seemed desirable to exhibit to oor 
taile, 

On reducing the experiments with the low velocities I found 
the results extremely irregular. I was subsequently informed by 
Mr. Whipple that the machine could not be regulated at these 
low velocities, for which it was never intended, and that it some- 
times went round fast, sometimes very slowly. He considered 
that the experiments in this group were of little, if any, value, 
and that they ought to be rejected. They were besides harely 
half as numerous as those of the moderate group. I have 
accordingly thought it best to omit them altogether. 

In the complete paper tables are then given containing the 
reduced results of the individual experiments, and from them 
the mean results for the high and moderate velocities are col- 
le:ted in the following table, in which are also inserted the mean 
errors :— 


| 


High velocities. Moderate velocities. 
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The mean errors exhibited in the above table show no great 
difference according as we suppose the m-ment cf inertia of the 


anemometer small or large in correcting for the wind, From 
the mean errors we may calculate nearly enough, by the usual 
formulz, the probable errors of the various mean percentages 
for rotations opposite and alike. The probable errors of these 
mean percentages come out as follows :— 


Kew, 1'o for high velocities ; 2:7 for moderate velocities. 
Adie, 5 7 a3 2°0 ” bed 
Kraft, o'9 2”? ” I 8 zd ” 


These prohable errors are so small that it appears that for the 
high and even for the moderate velocities the ‘experiments are 
extremely trustworthy, except in so far as they may be affected 
by systematic sources of error. 

It may he noticed that the difference of the percentages ac- 
cording as the directions of rotation of the anemometer and 
of the merry are opposite or alike is greatest for the Kew, in 
which the ratio of y to R is greatest, x denoting the radius of 
the arm of the anemometer, and R the distance of its axis from 
the axis of revolution of the machine, and appears to be least 
(when allowance is made for the two anomalous experiments in 
the group ‘‘ Adie H +”) for the Kraft, for which 7 R is least. 
In the Kraft indced the differences are roughly equal to the 
probable errors of the means. In these whirling experiments 
7/R is always taken small, and we might expect the correction to 
be made on account of the finiteness of R to be expressible in a 
rapidly converging series according to powers of +/R, say— 


ener 16 ; 
ag + B(R) + C(R) ++ 

We may in imagination pass from the case of rotations opposite 
to that of rotations alike, by supposing R taken larger and larger 
in successive ex} eriments, altering the angular velocity of revo- 
lution so as to preserve the same linear velocity for the anemo- 
meter, and supposing the increase continued until R changes 
sign in passing through infinity, and is ultimately reduced in 
magnitude to what it was at first. The ideal case of R = » is 
what we aim at, in order to represent the motion of a fixed 
anemometer acted on by perfectly uniform wind by that of an 
anemometer uniformly impelled in a rectilinear direction in per- 
fectly still air, We may judge of the magnitude of the leading 
{erm in the above correction, provided it be of an odd order, by 
that of the difference of the results for the two directions of rota- 
tion. Unless therefore we had reason to believe that A’ were 0, 
or at least very small compared with B’, we shonld infer that 
the whole correction for the finiteness of RK is very small, and 
that it is practically eliminated by taking the mean of the results 
for rotations oppasite and rotations alike. 

We may accept, therefore, the mean results as not only pretty 
well freed from casual irregularities which would disappear in 
the mean of an infinite number of experiments, but also, most 
probably, from the imperfection of the representation of a recti- 
linear motion of the anemometer by motion in a circle of the 
magnitude actually employed in the experiments. 

Before discussing further the conclusions to be drawn from 
the results obtained, it will be well to consider the possible 
influence of systematic sources of error. 

1. Friction.—No measure was taken of the amount of friction, 
nor were any special appliances used to reduce it; the anemo- 
meters were mounted in the merry just as they are used in actual 
registration. Friction arising from the weight is guarded against 
as far as may be in the ordinary mounting, and what remains of it 
would act alike in the ordinary use of the instrument and in the 
experiments, and as far as this goes, therefore, the experiments 
would faithfully represent the instrument as it is in actual use. 
But the bearings of an anemometer have also to sustain the 
lateral pressure of the wind, which in a high wind is very con- 
siderable ; and the construction of the hearing has to be attended 
to in order that this may not produce too much friction. So far 
the whirled instrument is in the same condition as the fixed. 
But besides the friction arising from the pressure of the artificial 
wind, a pressure which acts in a direction tangential to the 
circular path of the whirled anemometer, there is the pressure 
arising from the centrifugal force. The highest velocity in the 
experiments was about thirty miles an honr, aud at this rate the 
centrifugal force would be about three times the weight of the 
anemometer. This pressure would considerably exceed the 
former, at right angles to which it acts, and the two would 
compound into one equal to the square root of the sum of their 
squares. The resulting friction would exceed a good deal that 
arising from the pressure of the wind in a fixed anemometer with 
the sure velocity of wind, ratural or artificial. ard would 
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sensibly reduce the velocity registered, and accordingly raise 
the coefficient which Dr, Robinson denotes by ™, the ratio, 
namely, of the velocity of the wind to the velocity of the 
centres of the cups. It may be noticed that the percentages col- 
lected in the above table are very distinctly lower for the moderate 
velocities than for the high velocities. Such an effect would be 
produced by friction ; but how far the resnlt would be modified 
if the extra friction due to the centrifugal force were got rid of, 
and the whirled anemometer thus assimilated to a fixed anemo- 
meter, I have not the means of judging, nor again how far the 
percentages would be still further raised if friction were got rid 
of altogether, 

Perhaps the dest way of diminishing friction in the suppport of 
an anemometer is that devised and employed by Dr, Robinson, 
in which the anemomeser is suj ported near the top on a set of 
spheres of gun-metal contained in a box with a horizontal bottom 
and vertical side which supports and confines them. For vertical 
support this seems to leave nothing to be desired, but when a 
strong lateral pressure has to be supported as well as the weight 
of the instrument, it seems to me that a slight modification of 
the mode of support of the balls might be adopted with advan- 
tage. When a ball presses on the bottom and vertical side of its 
box, and is at the same time pressed down hy the horizontal 
disk attached to the shaft of the anemometer which rests on the 
balls, it revolves so that the instantaneous axis is the line joining 
the points of cor.t-ct with the fixed bcx. But if the lateral force 
of the wind presses the shaft against tke ball the ball cannot 
simply roll as the anemometer turns round, but there is a slight 
amount of rubbing. 

This however may be obviated by giving the surfaces where 
the ball is in contact other than vertical or horizontal direction. 

Let AB be a portion of the cylindrical shaft of an anemometer ; 
€ D the axis of the shaft; EFGH1a section of the fixed box or 
cup containing the balls ; LM N a section of a conical surface 
fixed to the shaft by which the anemcmeter rests on its balls; 
FIK Ma Section of one of the halls; F, 1, the points of contac 
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of the ball with the box; m the point of contact with the sup- 
porting cone; K the point of contact, or all but contact, of the 
ball with the shaft. Tbe Lall is supposed to be of such size that 
when the anemometer simply rests on the halls by its own weight, 
being turned perhaps by a gentle wind, there are contacts at the 
points M, F, 1, while at K the ball and shaft are separated by a 
space which may be deemed infinitesimal. Lateral pressure 
from a stronger wind will now bring the shaft into contact with 
the ball at the point kK also, so that the box on the one hand and 
the shaft with its appendage on the other will hear on the ball 
at four pvints, The surface of the box, as well as that on the 
cone LN, being supposed to be one of revolution round cp, 
those four points will be situated in a plane thr ugh cD, which 
will pass of cour:e through the ceutre of the ball. 

Tf the ball rolls without rubbing at any one of the four points 
F, 1, K, M as the anetuometer turus round, its instantaneous axis 
must be the line joining the points of contact Fr, 1, with the fixed 
box. But as at M and kK likewise there is nothing but rolling, 
the instantaneous motion of the ball may be thought of as one 
in which it moves as if it were rigidly connected with the shaft 
and its appendage, combined with a rotation over LN AB sup- 
posed fixed. For the two latter motions the instantaneous axes 
are CD, MK respectively, Let M kK produced cut cD ino, Then 
since the instautaneous motion is compounded of rotations round 
two axes passing through 0, the in:tantaneons axis must pass 
through ©, But this axis is F1. Therefore Fi must pass throngb 
0. Hence the two lines FI, MK must intersect the axis of the 
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shaft in the same point, which is the condition to be satisfied in 
order that the ball may roll without rubbing, even though im- 
pelled laterally by a force <ufficient to cause the side of the shaft 
to bear on it, The size of the balls and the inclinations of the 
surfaces admit of considerable latitude subject to the above con- 
dition, The arrangement might cnitably be chosen something 
like that in the figure. It seems to me that a ring of bal's 
constructed on the above principle would form a very effective 
upper support for an anemometer whirled with its axis vertical. 
Pcssibly the balls might get crowded together on the onter side 
by the effect of centrifugal force. This objection, should it be 
practically found to be an objection, would not of course apply 
to the proposed system of mounting in the case of a fixed 
anemometer. Below, the shaft would only require to be pro- 
tected from lateral motion, which could be done either by friction 
wheels or by a ring of balls constructed in the usual manner, as 
there would be only three points of cantact. 

2. Influence on the Anemometer of its own lWake.— By this 1 
do not mean the influence which one cup experiences from the 
wake of its predecessor, for this occurs in the whirling in almest 
exactly the same way as in the normal use of the instrument, but 
the motion of the air which remains at any point of the course of 
the anemometer in consequence of the disturbance of the air by 
the anemomete: when it was in that neighbourhood in the next 
preceding and the still earlier revolutions of the whirling 
instrument, 

It seems to me that in the open air, where the air impelled by 
the curs is free to move into the expanse of the atmosphere, 
instead of being confined by the walls of a building, this must 
be but small, more especially as the wake would tend to be 
carried away by what little wind there might be at the time. On 
making some inquiries from Mr. Whipple as to a possible vorti- 
cose movement created in the air through which the anemometer 
passed, he wiote as follows :—“ I feel confident that under the 
circumstances the tangential motion of the air at the level of the 
cups was so small as not to need consideraticn in the discussion 
of the results. As in one or two points of ils revolution the 
anemometer -assed close by some small trees in full leaf, we 
should have observed any eddies or artificial wind had it existed, 
but I am sure we did not.” 

3. Influence of the Variation of the Wind ; first, as regards 
Variations which are not Rapid.—Dwing the twenty or thirty 
minutes that an experiment lasted there would of course be 
numerons fluctuations in the velocity of the wind, the mean result 
of which is alone recorded. The period of the changes (by 


_ which expression it is not intende.l to assert that they were in 


any sense regularly periodic), might be a good deal greater than 
that of the merry, or might be comparatively short. In the 
high velocities, at any rate, in which one revolution took 
only three or four seconds, the supposition that the pericd of 
the changes was large compared with one revolution is probably 
a good deal nearer the truth than the supposition that it is small. 

On the former supposition the correction for the wind during 
two or three revolutions of the merry would be given by the 
formule already employed, taking for W its value at the time, 
Consequently the total correction will be given by the formulze 
already uved if we substitute the mean of W? for the square of 
mean W, The former is necessarily greater than the latter, but 
how much we cannot tell without knowing the actual variations. 
We should probably make an outside estimate of the effect of the 
variations if we supposed the velocity of the wind twice the 
mean velocity during half the duration of the experiment, and 
nothing at all during the remainder. On this supposition the 
mean of W? would be twice the square of mean W, and the 
correction for the wind would be doubled. At the high velocit’es 
of revolution, the whole correction for the wind is :o very small 
that the uncertainty arising from variation as above explained is 
of little importance, and even for the moderate velocities it is not 
serious, 

4. Lifluence of Rapid Variations of the Wind—Variations «f 
which the period is a good deal less than that of the reve lutions 
of the whirling instrument act in a very different manner. The 
smallness of the corrections for the wind hitherto empl yed 
depends on the circumstance that with uniform wind, or even 
with variable wind, when the period of variation is a good deal 
greater than that of revolution of the merry, the terms depending 
on the first power of w, which letter is here used to denote tbe 


| momentary velocity of the wind, disappear in the mean of a 


revalntion, This is not the case when a particular velocity of 
wind belongs only to a particular part of the circle described by 
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the anemometer in one revolution, In this case there will in 
general be an outstanding effect depending on the first power of 
W, which will be considerably larger than that depending on 
W®*, Thus suppose the velocity of whirling to be thirty miles an 
hour, and the average velocity of the wind three miles an honr, 
the correction for the wind supposed uniform, or if variable, 
then with not very rapid variations, will be comparable with 
t per cent, of the whole; whereas, with rapid variations, the 
effect in any one revolution may be comparable with 10 per 
cent. There i:, however, this important difference between the 
two: that whereas the correction depending on the square leaves 
a positive residue, however many experiments be made, the 
correction depending on the first power tends ultimately to dis- 
appear, unless there be some cause tending to make the average 
velocity of the wind different for one azimuth of the whirling 
instrument from what it is for another. This leads to the con- 
sideration of the following conceivable source of error. 

5. Zufluence of Partial Shelter of the Whirling dustrument.— 
On visiting the merry-go-round at the Crystal Palace, I found it 
mostly surrounded by trees coming pretty near it, but in one 
direction it was approached by a broad open walk. The conse- 
quence is that the anemometer may have been unequally shel- 
tered in different parts of its circular course, and the cirenm- 
stances of partial shelter may have varied according to the 
direction of the wind. This would be liable to leave an 
uncompensated effect depending on the first power of W. 1 do 
not think it probable that any large error was thus introduced, 
but it seemed necessary to point out that an error of the kind 
may have existed. 

The effect in question would be eliminated in the long run if 
the whirling instrument were capable of reversion, and the 
experiments were made alternately with the revolution in one 
direction, and the reverse, For then, at any particular point of 
the course at which the anemometer was more exposed to wind 
than on the average, the wind would tend to increase the velocity 
of rotation of the anemometer for one direction of revolution of 
the whirling instrument just as much, ultimately, as to diminish 
it for the other. Mere reversion of the cups has no tendency to 
eliminate the error arising from unequal exposure in different 
parts of the course. And even when the whirling instrument is 
capable of reversion it is only very slowly that the error arising 
from partial shelter is eliminated compared with that of irregu- 
larities in the wind ; of those irregularities, that is to say, which 
depend on the first power of W. For these irregularities go 
through their changes a very great number of times in the course 
of an experiment Jasting perhaps half an hour, whereas the effect 
of partial shelter acts the same way all throngh one experiment. 
It is very desirable therefore that in any whirling experiments 
carried on in the open air, the condition of the whirling instru 
ment as to exposure or shelter shon]d be the same all round. 

The trees, though taller than the merry when I visited the 
place last year, were but young, and must have been a good deal 
lower at the time that the experiments were made. Mr. Whipple 
does not think that any serious error ts to be apprehended from 
exposure of the anemometer during one part of its conrse and 
shelter during another. 

From a di-cussion of the foregoing experiments it seems to me 
that the following conclusions may be drawn :— 

1, That, at least for high winds, the methol of obtaining the 
factor for an anenometer, which consists in whirling the instrn- 
ment in the open air, is capable, with proper precautions, of 
yielding very good results. 

2. That the factor varies materially with the pattern of the 
anemometer. Among those tried, the anemometers with the 
larger cups registered the most wind, or in other words required 
the lowest factors to give a correct result. 

3. That with the large Kew pattern, which is the one adopted 
by the Mcteorological Office, the register gives abont 120 per 
cent. of the truth, reqniring a factor of about 275, instead of 3. 
Even 2° is probably a little too high, as friction would be intro- 
duced by the centrifugal force, beyond what occurs in the normal 
use of the instrnment, 

4. That the factor is probably higher for moderate than for 
high velocities ; but whether this is solely due to friction the 
experiments do not allow us to decide. 

Qualitatively considered, these results agree well with those of 
other experimentalists. As the factor depends so much on the 
pattern of the anemometer it is not easy to find other results with 
which to compare the actual numbers obtained, except in the case 
the Kew standard, The results obtained by Dr. Robinson, by 
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rotating an anemometer of this pattern without friction purposely 
applied are given at pp. 797 and 799 of the Phil, Trans, for 
1878. The mean of a few taken with velocities of about 27, 
miles an honr in still air gave a factor 2°36, instead of 2°50, as got 
from Mr. Jeffery’s experiments. As special anti-friction appliances 
were used by Dr, Robinson, the friction in Mr. Jeffery’s experi- 
ments was probably a little higher. If snch were the case the 
factor ought to come out a little higher than in Dr. Robinson’s 
experiments, which is just what it does. As the circumstances 
of the experiments were widely different with respect to the 
vorticose motion of the air produced by the action of the anemo 
meter in it, we may, 1 think, conclude that no very serious error 
is to be ap, rehended on this account. 

Ina later paper (Phil, Trans. for 1880, p. 1055), Dr. Robin- 
son has determined the factor for an anemometer (among others) 
of the Kew pattern by a totally different method, and has 
obtained values considerably larger than those given by the 
former method. Thns the limiting value of the factor m 
corresponding to very high veloci‘ies, is given at p. 1063 as 
2°826, whereas the limiting value obtained by the former method 
was only 2286. Dr, Robinson has expressed a preference for 
the later results, I confess I have always been disposed to 
place greater reliance on the results of the Dublin experiments, 
which were carried out by a far more direct method, in which ] 
cannot see any flaw likely to account for so great a difference, 
It would be interesting to try the second method in a morc 
favourable locality, 

I take this opportunity of putting out some considerations 
respecting the general formula of the anemometer, which may 
perhaps not be devoid of interest. 

The problem of the anemometer may be stated to be as 
follows :—Let a uniform wind with velocity V act on a cup 
anemometer of given pattern, causing the cups to revolve with 
a velocity <, referred to the centre of the cups, the motion of 
the cups being retarded by a force of friction F ; it is required to 
determine z' as a function of V and F, F having any valne from 
0, corresponding to the ideal case of a frictionless anemometer, 
to some limit F,, which is just sufficient to keep the cups from 
turning. I will refer to my appendix to the former of lr, 
Robinson’s papers (PAil. Trans. for 1878, p. 818), for the 
reasons for concluding that F is equal to V*, multiplied by a 
function of V/zv. Let 

Vices F/V°=n, 
then if we regard £ and 7 as rectangular co-ordinates we have to 
determine the form of the curve, lying within the positive 
quadrant £0, which is defined by those co-ordinates. 


We may regard the problem as included in the -more general 
problem of determining v asa function of V and F, where V is 
positive, but F may be of any magnitude and sign, and there- 
fore v also. Negative values of F mean, of course, that the 
cups, instead of being retarded by friction, are acted on by an 
impelling force making them go faster than in a frictionless 
anemometer, and values greater than F, imply a force sufficient 
to send them ronnd with the concave sides foremost, 

* Of course z must be supposed not to be so large as to be comparable 
with the velocity of sound, since then the resistance to a body impelled 


through air, or having air impinging on it, no longer varies as the square of 
the velocity. 
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Suppose now F to be so large, positive or negative, as to make 
yso great that V may bz neglected in comparison with it, then 
we may think of the cups as whirled round in quiescent air in 
the positive or usual direction when F is negative, in the negative 
direction when F is greater than F,, When F is sufficiently 
large the resistance may be taken to vary as 27°. For equal 
velocities z it is much greater when the concave side goes fore- 
most than when the rotation is the other way. For air impinging 
perpendicularly on a hemispherical cup Dr, Robinson found that 
the re-istance was as nearly as possible four times as great when 
the concave side was directed to the wind as when the convex 
side was turned in that direction (7ravsactions of the Royal 
Irish Academy, vol. xxii. p. 163). When the air is at rest and 
the cups are whirled round, some little difference may be made 
by the wake of each cnp affecting the one that follows, Still 
we cannot be very far wrong by supposing the same proportion, 
4 to 1, to hold good in this case. When F is large enough and 
negative, F may be taken to vary as 2°, say to be equal to - Lz*. 
Similarly, when F is large enough and positive, F may be taken 
equal to L’:*, where in accordance with the experiment referred 
to, L’ must be abont equal to 4.L. Hence we must have nearly— 

n = —L&, when £ is positive and very large ; 

ene, negative 
Hence if we draw the semi-parabola 0 A B corresponding to the 
eqnation » = 4 L é° inthe quadrant » 0 - é, and the semi-parabola 
OCD with a latus lectum four times as great in the quadrant 
£O-7, our curve at a great distance from the origin must nearly 
follow the parabola OAB in the quadrant 7 0-, and the para- 
bola oc D in the quadrant $o—y, and between the two it will 
have some flowing formsuch as PN MK. There must be a point 
of inflection somewhere between P and k, not improbably within 
the positive quadrant $07. In the neighbourhood of this point 
the curve N M would hardly differ from a straight line. Perhaps 
this may be the reason why Dr. Robinson’s experiments in the 
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paper published in the P47’. Trans, for 1878 were so nearly | 


represented by a straight line. 


FELLOWSAIPS AT OWENS COLLEGE, 
MANCHESTER 


A SCHEME of Science and Literature Fellowships, modelled 

very closely after the pattern of the Fellowship Scheme of 
the Johns Hopkins University, Baltimore, has been organised in 
Owens College, Manchester. The Council propose, early in 
October next, to appoint to five Fellowships on the terms and 
conditions following :—1. The appointment will be made by the 
Council, after receiving a report from the Senate, not on the 
results of examination, but after consideration of documentary or 
other evidence furnished to them. 2, Application by persons 
desiring to hold these fellowships must be made, in writing, on 
or before October 1. [In his application the candidate should indi- 
cate the course of his previous reading and study, and his general 
purposes with reference to future work. 3..The candidate nmst 
give evidence of having received a sound and systema tic education 
either in literature cr in science, such as the possession of a degree 
of an English University, or a certificate from the authorities of an 
English School of Medicine or Science, of good repute, showing 
that he has passed through his cmriculum with distinction, or, 
in default thereof, such other evidence as shall be satisfactory to 
the Council that he is qualified to prosecute some special stndy 
or investigation in the manner indicated in § 6. Finally, he 
should produce a satisfactory testimonial of character and con- 
duct, and should give the names of not more than three persons 
from whom further information may be sought. 4. In the 
award of the Fellowships regard will be had to the pecuniary 
circumstances of the candidates. 5. The value of each Fellow- 
ship will be 100/. for the academical year 1881-82. In case of 
resignation or other withdrawal from the Fellowship, payment 
will be made for the time during which the Fellowship may 
have been actually held. 6. Every holder of a Fellowship 
will be expected to devote his time to the prosecution of 
some special study, with the approval of the Council after 
receiving a report from the Senate; and before the close of the 
year to give evidence of progress by the preparation of a 
thesis, the delivery of a lecture, the completion of some research, 
orin some other method. He will stndy under the direction 
of the Professor of the subject in which heis appointed, and will 
be required to pay such fees as the Council shall in each case 
determine. 7. He may be called on by the Conncil, after report 
from the Senate, to render some service to the College, either as 
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an occasional examiner or by giving instruction in lectures or 
otherwise, to students in the College—provided always that he 
shall not, during his tenure of the Fellowship, hold any regular 
or salaried post as Assistant Lecturer or Demonstrator in the 
College—but he may not engage in teaching elsewhere. S. He 
must reside in Manchester during the academical year, g. He 
may be re-appointed at the end of the Session for a second and, 
in like manner, fora third year. 10, Candidates are invited to 
apply for appointment in any one of the following nine depart- 
ments :—(1) Classics; (2) English Language and Literature; 
(3) History ; (4) Philosophy ; (5) Pure Mathematics; (6) Applied 
Mathematics (incleding Engineering); (7) Physics; (8) Che- 
mistry ; (9) Biology (including Physialogy) 


SOCIETIES AND ACADEMIES 
Lonpon 

Royal Society, June 16.—‘‘ On Stratified Discharges. VI, 
Shadows of Striz,” by Willicm Spottiswoode, P.R.S., and J. 
Fletcher Moulton, F.R.S. 7 

One of the most interesting questions connected with the sub- 
ject of stratified discharges is this: What is the physical, as 
distinguished from the electrical, nature of the striae themiselves ? 
Are they, in fact, to be regarded as aggregations of matter pos- 
sessing greater clensity than the gas present in the dark spaces, 
or are they to be considered as indicating merely special local 
electrical conditions? The fact of their having a definite con- 
figuration, especially on the side which is turned towards the 
negative terminal of the tube, that of their temperature being 
higher than that of the dark spaces, the manner in which they 
are affected hy solid bodies, and other considerations, all tend to 
give support to the view that the striz are loci of greater density 
than the dark spaces. Still it can hardly be said that as yet any 
experimental proof of this has been given sufficiently decisive to 
decide the question conclusively. And it is in the hope of con- 
tributing something towards the solution of this question that the 
fallowing experiments are submitted to the notice of the Royal 
Society, 

The two terminals of a Holtz machine were connected in the 
usual way with the two terminals of the tube, so as to produce a 
stratified discharge. A narrow strip of tin-foil, or a wire, was 
stretched along the tube opposite the column of strix, The 
positive terminal of a second Holtz machine (in practice we used 
for this purpose a Toppler machine) was connected with the 
tin-foil, and the negative terminal with one (either) terminal of 
the tube. An air-spark, or interval across which sparks could 
pass, was interposed in the part of the circuit hetween the machine 
and the tin-foil. The effect of this arrangement was this: In the 
interval between two sparks the tin-foil and tube became charged 
like a Leyden jar; the tin-foil being the onter coating, charged 
positively, and the gas inside serving as the inner coating, charged 
negatively. When the spark passed across the interval mentioned 
above, the jar (2, the tube) became discharged, and the electricity 
previously held bound on the two coatings was set free. 

When the first (say the ‘‘internal"’) machine was not working, 
or when it was disconnected, 72, when no regular discharge was 
passing through the tube, then, whenever a spark passed at the 
second (or ‘‘external”) machine, a negative discharge with its 
accompanying Crookes’ radiation took place from the inside of 
the tube next the tin-foil, and the opposite side of the tube 
became covered with a sheet of green phosphorescence (the tube 
being of German glass). 

When, however, other things remaining as before, a discharge 
from the internal machine was sent through the tube, and a good 
stratified column was produced, it was found that the green 
phosphorescence was entirely cut off from the parts of the tube 
opposite to the strize, while on the parts opposite to the dark 
spaces it remained, in the form of phosphorescent rings, as 
brilliant as before. The experiment was repeated with varions 
tubes with various degrees of strength of current, and with 
various densities of gas (produced by heating a chamber of 
potash in connection with the tube). It may be added that 
when, as is sometimes the case, through greater exhaustion, the 
striz became feebler in illumination and less compact in appear- 
ance, the shadows cast by them lost proportionally in sharpness 
of definition and in completeness of extinction of the phosphor- 
escent light. 

The brilliancy and definition of the phosphorescent rings may 
be increased by inserting a small Leyden jar in the circuit, care 
being taken that the jar shall discharge itself completely each 
time. If this is not the case the main discharge is followed by 
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snbsidiary discharges, which tend to blur the effect. The angle 
of dispersion may be increased, or rather supplemented, by 
placing more than oue strip on the tube, distant from one 
another by an angle of go° or 120°, By this means the rings 
may be made to comprise the entire circumference of the tube. 

It thus appears that the strix are competent to cast shadows 
in the radiant showers issuing from the inside of the tube 
adjacent to the tin-foil, which part acts as a negative terminal. 
Many experiments have contributed to show that these radiant 
showers, although accompaniments of the discharge, are not 
carriers of the discharge; and that, having once issned from 
their source, they continue their own course irrespective of that 
of the discharge proper. They are in fact material showers, 
and, although not improbably charged with electricity, yet their 
ulterior course does not appear to depend on their electrical 
condition, Under these circumstances the simplest explanation 
appears to be that they have been arrested by a material ob- 
stacle, and consequently the phenomena above described may 
be considered as furnishing an experimental proof that the striz 
represent local aggregations of matter, and not merely special 
electrical conditions of the gas. 

June 16,—‘‘ On Stratified Discharges. VII. Multiple Radia- 
tions from the Negative Terminal.” By William Spottiswoode, 
P.R.S., and J. Fletcher Moulton, F.R.S, 

On examining the image of a negative terminal as traced out 
in tubes of great exhaustion, by the phosphorescence due to 
Crookes’ radiations, we have often noticed that the image was 
not a simple figure, but that more than one outline of the conteur 
of the terminal might be traced. From the fact of the double 
contour having been first remarked when the terminal was of a 
conical form, it was at first supposed that the second image 
might be due to internal reflection, or to some property apper- 
taining to the edve of the cone. But this supposition led to no 
satisfactory explanation of the phenomenon. 

It was however thonght that, inasmuch as the two images 
implied different systems of radiation, a magnet suitably disposed 
might affect them in different degrees, and thereby throw some 
light on their origin. For this purpoce we used a large electro- 
magnet with its coils so coupled up as to give the two poles 
similar polarity. By bringing the two poles together, inclined 
at a moderate angle, a single pole and a field of great magnetic 
strength was produced, 

The tube was then placed in the plane containing the axis of 
the two poles, and in the direction of a line bisecting their 
directions. The tubes first used were of great exhaustion, and 
were placed sometimes with the positive, sometimes with the 
negative terminal towards the magnet. When the tuhe was placed 
in a comparatively weak part of the field the two images of the cone 
were seen in their usnal positions relatively to each other, except 
that they were slightly more separated. But as the tube was 
brought gradually into a stronger part of the field the two images 
became further separated, and by degrees a third, a fourth, and 
even more images were brought out on the side of the tube. In 
one tube of very high exhaustion, for which we are indebted to 
Mr, Crookes, as many as eight images became visible. 

We have then, as an experimental fact, a series of images, 
each formed by a system of rays issuing from the surface of the 
negative terminal, The images being distinct, the system of rays 
must be distinct also, Now, as it seems hardly possible to 
imagine that, from every point of a surface, there can issue at 
one and the same instant of time a variety of systems of radia- 
tions, each system ranging over a finite angular distance, and 
each differently directed in space, we are driven to the conclusion 
that these radiations must have issued successively and not simul- 
taneously from the terminal, In other words, the various images 
are formed in succession. Now, the entire series of images are 
present whenever a discharge passes through the tnbe; and when 
a ‘*continuous” discharge (such as that from a Holtz machine) 
is passing, they are all as steady and as persistent as are any other 
features of the discharge. From this it follows that the radia- 
tions are not a continuous phenomenon, but that they are com- 
posed of a recurrent series of discharges, each having its own 
angular range, and its own direction in space ; and as the elec- 
tricity, which is the motive power, and the metallic terminal, 
which is the directing machinery, are the sare in kind for each 
image, we are led to the conclusion that the positions of the 
images are determined hy the force with which the radiations are 
projected. In fact, we understand that the various images are 
due to a succession of discrete discharges of successively 
diminishing strength. 
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The phenomenon of multiple images of the negative terminal 
as explained above has an important bearing on the nature of 
electrical discharges in vacnum tubes. For, if the phosphorising 
radiation consists of a recurring series of discrete discharges, the 
radiation in each series, and @ fortiori the radiation as a whole, 
is discontinuous ; and consequently the electrical discharge, to 
which it is due, must itself be discontinuous or ‘’ disruptive.” 
We appear, therefore, in these phenomena to have an experi- 
mental proof, independent of and in addition to those adduced 
by Mr. be La Rue and others, of a fundamental point in the 
theory of these discharges, namely, their disruptive character. 


Geological Society, June 8.—R. Etheridge, F.R.S., pre- 
sident, in the chair.—The meeting was made a special general 
meeting for the election of a Member of the Council in the room 
of the late Sir P. de Malpas Grey-Egerton, Bart., M.P., F.R.S, 
F.G.S.—The President announced that the late Sir Philip Eger- 
ton had hequeathed to the Society all the original drawings made 
from specimens in his collection for the illustration of Prof. 
Agassiz’s works on Fossil Fishes. The Society had long pos- 
sessed the drawings made for the same purpose from the 
Earl of Ellesmere’s collection, and some years ago the Earl 
of Enniskillen presented those which had been prepared 
from specimens in his possession, Sir Philip Egerton’s kind 
bequest would complete this interesting series.—Sir John Lub- 
bock, Uart., M.P., F.R.S., was elected a new Member 
of Council, Messrs, Grenville A. J. Cole and J. lL. Roberti 
were elected Fellows, and I! Commendatore Quintino Sella 
of Rome a Foreign Member of the Society.—The following 
communications were read:—The reptile-fanna of the Gosau 
formation, preserved in the Geological Museum of the University 
of Vienna, by Prof. H. G. Seeley, F.R.S., with a note ‘on the 
geological horizon of the fossils, by Edward Suess, F.M.G.S. 
The collection of reptiles described in this paper was obtained 
at Nene Welt, near Wiener Neustadt, by tunnelling into the 
freshwater deposits which there yield coal, A part of the col- 
lection was described by Dr. Bunzel in 1871; but the author’ 
interpretation of the fossils rendered a re-examination of the 
whole collection necessary. All the species hitherto discovered 
are new, and, with the exception of those referred to Crocodilus, 
Alegalosaurus, Ornithochirus, and Ems, are placed in nev 
genera, Nearly all the boncs are more or less imperfect. The 
fenanodon Suessit, of Bunzel, was referred to a new genus, 
Mochlodon, characterised by the straight antericr end of the 
ramus of the lower jaw and by the vertical bar in the middle of 
the teeth of the lower jaw, There appear to be two teeth in the 
The tooth referred to the upper jaw has several uniforn 
A small parietal bone, referred by Bunzel 
to a lizard, is considered by the author to belong probably to the 
same species, and, with seme doubt, he associated with it the 
articular end of a small scapula, Bunzel’s Struthiosauriy 
elustriacus was re-described by the author, who indicated that 
the bones of the base of the brain-case, regarded by-Bunzel as 
the quadrate bones, really belong to the occipital region, which 
necessitates a different interpretation. The foramina along the 
hbase of the skull were also described as presenting one of the 
characteristics of the Dinosaurian order. The hase of the skull 
of Acanthopholis horridus was described to show its relation to 
the above type, with the view of demonstrating its Scelidosaurian 
affinities. The greater part of the remains were referred by the 
author to a new genus, Cratzomus; some of these had been 
figured by bunzel as ‘*Crocodili ambigni,” and others as helong- 
ing to See/édosaurus, and to a new Lacertilian genus, Danznhio- 
Saurus, To Cratzomus he referred mandibles, teeth, vertebra 
from all parts of the column except the sacrum, dermal armour, 
and the chief bones of the limbs. Two species were distin- 
guished, C. Panlowitschii and C. lpidophorus. The former, 
which is munch the larger, was named in honour of M. Paulo- 
witsch, who voluntarily superintended the work at the Nene 
Welt. The author stated that he regarded these animals as 
carnivorous, and that, unlike the typical Wealden Dinosaurs, 
they were not kangaroo-like in habit, but had strongly developed 
fore limbs, as indicated in the proposed generic name. Two 
teeth-belonging to Jfgalosaurus were described as representing 
a new species, J. Pannoniensis, characterised by the crown 
being shorter and broader than in previonsly described forms. 
A fragment, regarded by Bunzel as the thoracic rib of a lizard, 
was interpreted as the distal end of the femur of a Dinosaur, and 
named Ovzithomerus gracilis, The lower jaw, described by 
Bunzel as Crocodilus carcharidens, of which a maxillary bone 
also occurs, was made the basis of a new genus, Doratodon, 
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probably Dinosaurian, judging from the lateral position of the 
apertures of the skull and the characters of the teeth. The genus 
Rhadinosaurus was founded upon the humerus and femnr, the 
latter baving been regarded by Bunzel as the dorsal rib of a 
crocodile; the species was named A, alcimus. Olfgosaurus 
adelus was described as presenting Lacertilian characters in com- 
bination with some Dinosaurian peculiarities, The remains 
include the humerus, femur and scapula, and two vertebra, 
which were regarded by Bunzel as feetal yertebrze of a Dinosaur, 
The genus //oflosaures was founded on some vertebrae, frag- 
ments of hmb-bones, and dermal armour; it shows, with dis- 
tinctive peculiarities, a certain resemblance to /Zyleosaurus, A 
proceehan crocodile was represented by many parts of the 
skeleton; some figured by Bunzel as Lacertilian, others as 
Crocedilian, It is remarkable for having a buttress supporting 
the trausver-e process in the lumbar region. The author calls it 
Crocouilus proavus, The specimen figured by Bunzel as the 
ilinm of bis Vanudbiosaurus anceps, was stated by the author to 
be a costal plate of a large Chelonian, in which, apparently, the 
margins of these plates remained separate through life. Skull 
bones, believed to belong to the same animal, are strongly sculp- 
tured ; the author named the species Pleeropeltus dissus, Three 
or four species of Emydians were said to be indicated by 
isolated plates, the largest of which was named Amys Neumayri. 
‘The only specimen referable with certainty to a lizard is a small 
vertebra of elongated form, regarded as indicating a new genus 
and species, named Sondylosanrus gracilis, Of Pterodactyls 
there are but few remains; but these certainly represent two 
genera, The author only describes one species, to which he 
gives the name of Ornithochirus Bunseli, There are, in all, 
probably ten genera of D-nosaurs, and five genera of other 
groups, making fifteen in all. The paper was supplemented by 
a note by Prof. Sness on the geological relations of the beds at 
Wiener Neu-tadt to those of the Gosau Valley, in which he 
comes to the conclusion that they are older than the true 
Yuroniin deposits, and especially older than the zone of 
Hippurites cornu vacctnum.—On the basement-beds of the 
Caubrian in Angle-ey, by Prof. T, McKenny Hughes, M.A., 
F.G.$. In this paper the author first pointed ont that there 
was in Anglesey :—(1) An upper slaty group, in which he 
had fixed two live zones, which showed that the series be- 
longed to the Silurian (Sedgwick’s classification), and (2) a 
lower group of slates and sandstones in which Arenig fossils 
had been found in several localities, and Tremadoc had 
been Jess clearly recognised, while by the correction of the 
determiuation of a species of Orthis, there was now a sus- 
picion of even Menevian forms. These all rested upon the 
basement-beds of the Cambrian, of which the paper chiefly 
treated. They were made up of conglomerates, grits, and sand- 
stones, with Annelids and Fucoids. The basement-beds varied 
in thickness and character according to the drift of currents 
along the pre-Cambrian : hore and the material of the underlying 
rocks. 
they consisted chiefly of a quartz-grit and conglomerate, almost 
exactly ke that of Twt Hill, Near Llanerchymedd, where 
there was a mass «f greenish schistose rock succeeding the 
Dimetian, the Cambrian ba:ement-bed contained a large number 
of fragments of that rock,certain bands being chiefly composed of 
it, Near Brynzwallen, where the underlying Archzean consisted 
of gneissic rocks, the Cambrian basement-beds were made np of 
quartz conglomerate. Tracing it still further to the south-west 
he found bosses of conglomerate among the sand dunes of Cym- 
meran Bay, full of fragments of green schistose rock like that 
vf Bangor, and telling of the furtber development of Pebidian 
at the south-west end of the Anglesey axis, In several localities 
these conglomerates were associated with and passed into fos- 
siliferous grits and sandstones, le exhibited slices of the more 
important rocks, which he showed confirmed the results arrived 
at from other evidence. He pointed ont that the observations 
now made confirmed the views he had expressed on a former 
occasion with regard to the basement-beds of the Cambrian 
between Caernarvon and Bangor, where the deposits which 
rested upon the granitoid rocks of Twt Hill were either a kind 
of arkose or chiefly composed of quartz with a few pieces of 
mica-schist and jasper; but as he followed them a few miles to 
the north east he found that the quartz had got pounded into 
smaller grains, and the larger pebbles were chiefly of felsite, 
which here formed the shore, while further towards Bangor 
fragments of the still higher Bangor volcanic series helped to 
make up the Cambrian shingle-beach.— Description and correla- 
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tion of the Bournemouth beds, Part If. Lower or freshwater 
series, by J. S. Gardner, F,G.S. This was in continuation of a 
former paper by the author (Q. F.G.S. vol. xxxv. p. 209). The 
beds described are exposed east and west of Bournemouth and 
near Poole harbour, over a distance of «bout four miles, The 
author referred them to the Middle Bagshot, and stated that they 
are distingnished from the Lower Bagshot by the absence of the 
extensive pipe-clay deposits and the presence of brick-earths, 
and from the overlying beds by the absence of flints. They 
reach their extreme limit in the western area of the London 
basin, and are represented by the lignitic beds 19-24 of Prof. 
Prestwich’s section. Lignites can be traced partly across the 
bay. ‘The cliffs present an oblique section across a delta divis- 
ible ronghly into four masses, one of whicb, from its confused 
bedding and want of fossils, is supposed to have been formed by 
the silting up of the main channel. The total thickness of the 
series was estimated at 600 to 7oo feet. The inferences drawn 
by the author were as follows:—(r) From the beds ent through 
showing a steep side to the west, that the river flowed from that 
direction ; (2) from the absence of boulders or coarse sediment, 
that the area was flat ; (3) from the absence of lignite, that there 
were catchment basins; (4) from the absence of flint, and the 
quartzose nature of the beds, that no chalk escarpments were 
cut through, and that the deposits came from a granitic area ; 
and (5) from the presence of wood bored by 7¢redo that the beds 
belong to the lower part of the river in proximity to tidal water. 
The flora was stated to be confined to local patches of clay. 
Those at the western end of the section are very rich, and dis- 
tinguished from the rest by absence of palms and rarity of ferns. 
The beds near Bournemonth are still richer and very distinct ; 
those east of Bournemouth are characterised by Zucalypti, Aroids, 
and Araucarie ; and those at the western end of the section by 
abundant Polypodiacez. It is remarkable that nearly every 
patch contains a flora almost peculiar to it; but the flora as a 
whole seems to pass upward to the Oligocene, but not down to 
the Lower Bagshot. 


Sanitary Institute of Great Britain, June 21.—Tr. A. 
Carpenter in the chair.-A paper was read by Prof. W. Hl. 
Corfield, M.A., M.D., on the present state of the sewage ques- 
tion. Inthe discussion which followed Mr. W. C. Sillar, Mr, E. 
F, Bailey Denton, Mr. Douglas Onslow, Mr. R. W. P. Birch, Mr. 
G. B. Jerram, and Mr. Wilson Grindle took pait. The Chair- 
man made a few remarks relative to the succe-sful working of 
the sewage farm at Croydon, and Prof. Corfield replied briefly 
to some of the points raised in the discussion. 
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INHERITANCE 


ok tendency in any new character or modification to 

reappear in the offspring at the same age at which 
it first appeared in the parents or in one of the parents, is 
of so much importance in reference to the diversified 
characters proper to the larvze of many animals at succes- 
sive ages, that almost any fresh instance is worth putting 
on record. I have given many such instances under the 
term of “inheritance at corresponding ages.” No doubt 
the fact of variations being sometimes inherited at an 
earlier age than that at which they first appeared—a 
form of inheritance which has been called by some 
naturalists “accelerated inheritance ”—is almost equally 
important, for, as was shown in the first edition of the 
‘Origin of Species,” all the leading facts of embryology 
can be explained by these two forms of inheritance, com- 
bined with the fact of many variations arising at a some- 
what late stage of life. A good instance of inheritance at 
a corresponding age has lately been communicated to me 
by Mr. J. P. Bishop of Perry, Wyoming, N.Y., United 
States :—The hair of a gentleman of American birth 
(whose name I suppress) began to turn grey when he was 
twenty years old, and in the course of four or five years 
became perfectly white. He is now seventy-five years 
old, and retains plenty of hair on bis head. His wife had 
dark hair, which, at the age of seventy, was only sy rinkled 
with grey. They had four children, all diughters, now 
grown to womanhood. The eldest daughter began to 
turn grey at about twenty, and her hair at thirty was per- 
fectly white. A second daughter began to be grey at the 
same age, and her hair is now almost white. The two 
remaining daughters have not inherited the peculiarity. 
Two of the maternal aunts of the father of these children 
“‘began to turn grey at an early age, so that by middle 
life their hair was white.” Hence the gentleman in ques- 
tion spoke of the change of colour of his own hair as 
fa family peculiarity.”’ 

Mr. Bishop has also given me a case of inheritance of 
another kind, namely, of a peculiarity which arose, as it 
appears, from an injury, accompanied by a diseased state 
of the part. This latter fact seems to be an important 
element in all such cases, as I have elsewhere en- 
deavoured to show. A gentleman, when a boy, had the 
skin of both thumbs badly cracked from exposure to cold, 
combined with some skin disease. His thumbs swelled 
greatly, and remained in this state for a long time. When 
they healed they were misshapen, and the nails ever after- 
wards were singularly narrow, short, and thick. This 
gentleman had four children, of whom the eldest, Sarah, 
had both her thumbs and nails like her father’s ; the third 
child, also a daughter, had one thumb similarly deforn:ed. 
The two other children, a boy and girl, were normal. The 
daughter, Sarah, had four children, of whom the eldest 
and the third, both daughters, had their two thumbs de- 
formed; the other two children, a boy and girl, were 
normal, The great-grandchildren of this gentleman were 
allnormal. Mr. Bishop believes that the old gentleman 
was correct in attributing the state of his thumbs to cold 
aided by skin disease, as he positively asserted that his 
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thumbs were not originally misshapen, and there was no 
record of any previous inherited tendency of the kind in 
his family. He had six brothers and sisters, who lived to 
have families, some of them very large families, and in 
none was there any trace of deformity in their thumbs. 

Several more or less closely analogous cases have been 
recorded ; but until within a recent period every one natu- 
rally felt much doubt whether the effects of a mutilation 
or injury were ever really inherited, as accidental coinci- 
dences would almost certainly occasionally occur. The 
subject, hawever, now wears a totally different aspect, 
since Dr. Brown-Séquard’s famous experiments proving 
that guinea-pigs of the next generation were affected by 
operations on certain nerves. Mr. Eugéne Dupuy of San 
Francisco, California, has likewise found, as he informs 
me, that with these animals “lesions of nerve-trunks 
are almost invariably transmitted.” For instance, ‘the 
effects of sections of the cervical sympathetic on the 
eyes are reproduced in the young, also epilepsy (as 
described by my eminent friend and master, Dr. Brown- 
Séquard) when induced by lesions of the sciatic nerve.” 
Mr. Dupuy has communicated to me a still more remark- 
able case of the transmitted effects on the brain from an 
injury to a nerve; but I do not feel at liberty to give 
this case, as Mr Dupuy intends to pursue his researches, 
and will, as I hope, publish the results. 

July 13 CHARLES DARWIN 


VOLCANOES 
Volcanoes: what they are, and what they Teach. By 

John W. Judd, F.R.S., Professor of Geology in the 

Royal School of Mines. (London: C. Kegan Paul 

and Co., 1881.) 

@)X* of the fathers of vulcanology in this country was 

the late Mr. Poulett Scrope, in whose well-known 
treatise on Volcanoes, the subject of their cause and effect 
was for the first time discussed from a thoroughly philo- 
sophical standpoint. A great traveller and investigator 
himself, he strove to imbue younger geologists with his 
spirit, and when he became too old and infirm to undertake 
travel and research in distant countries, he directed some 
chosen disciples to prosecute his favourite lines of thought. 
Prof. Judd was one of these, and upon him has assuredly 
fallen the mantle, and a portion of the spirit of his master. 
His able papers on the study of volcanoes, contributed to 
the Geological Magazine, are well known to every vulcan- 
ologist. He has travelled much ; he makes good use of 
both pen and pencil, and he is an accurate observer. We 
are glad that he has condensed his reading and research 
into a work, which becomes so widely distributed, both at 
home and abroad, as the volumes of the International 
Scientific Series invariably do. 

Before entering more minutely into a discussion of the 
work, we would venture to say that among its few defects, 
that which strikes us most prominently is an insufficiency 
of logical sequence and method. The facts are multi- 
tudinous; carefully selected, but not carefully arranged, 
They require to be grouped; to be classified, and each 
set of facts to be set in apposition to the generalisation 
which they tend to prove. It is indeed a useful mental 
discipline for the reader to do this for himself, but unless 
be starts with some knowledge of the subject, and as the 
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possessor of a thoroughly methodical habit of mind, he 
can scarcely hope to arrange all the facts as they 
should be. 

After an introductory chapter on the general nature of 
the inquiry instituted in the succeeding chapters, the 
author discusses “the nature of volcanic action.’ To 
illustrate this he takes the case of the ever-active volcano 
Stromboli, first examined scientifically by Spallanzani in 
1788, and by Mr. Judd in 1874. It is a conical mountain 
rising 3090 feet above the sea, but the shore slopes to a 
depth of nearly 600 fathoms, hence the real height of the 
mountain from the bottom of the ocean exceeds 6000 feet, 
On the upper side of the crater a spot exists from which 
it is possible to look down upon the floor of the crater, 
and here may be seen apertures in which three classes of 
action take place. From some high-pressure steam is 
emitted in loud pufis ; from others masses of molten lava 
well out ; and in the third kind, a semi-liquid substance 
may be seen heaving up and down. Sometimes it rises 
as a kind of scum, swollen by the steam beneath it, and 
at last a gigantic bubble of molten lava filled with steam 
appears, and bursts; the imprisoned steam then escapes, 
carrying with it masses of the bubble high into the air, 
The author considers that all volcanic phenomena depend 
on these same conditions : () cracks or apertures forming 
communication between the surface and the interior of 
the earth ; (4) highly heated matter beneath the surface ; 
and (c) imprisoned water. 

Animadverting on the common delusion that a volcano 
is a burning mountain, and that sulphur is the com- 
bustible, it is shown that sulphur is the result and not 
the cause of volcanic action. Common constituents of 
volcanic action are sulphurous acid and sulphuretted 
hydrogen, and when these come into contact, according 
to the author, “ water and sulphuric acid are formed and 
acertain quantity of sulphur is set free.” It should be 
understood however that if the gases are at all dry, as 
they sometimes are in the Solfataras of Krisuvik and else- 
where, water and sulphur are the sole products of the 
decomposition, while if moist, sulphur, water, and penta- 
thionic acid are the first result. 

If we examine the history of Vesuvius and other vol- 
canic centres which have been known from a remote 
antiquity, we are led to the following conclusions, as 
regards the frequency of outbursts :—“ (1) A long period 
of quiescence is generally followed by an eruption which 
is either of long duration, or of great violence. (2) A 
long-continued, or very violent eruption is usually fol- 
lowed by a prolonged period of repose. (3) Feeble and 
short eruptions usually succeed one another at brief 
intervals. (4) Asa general rule, the violence of a great 
eruption is inversely proportional to its duration.” 

In the third chapter the author describes the products 
of volcanic action. In the account of Vulcano he has 
omitted to mention the very remarkable substance lately 
analysed by Prof. Cossa of Turin, which contains no 
fewer than seven non-metals and eight metals, combined 
in the following forms :—Arsenious sulphide, selenium 
sulphide, boric acid, ammonium chloride, lithium sul- 
phate, thallium alum, caesium alum, rubidium alum, and 
potassium alum. Bunsen’s important division of all lavas 
into “acid lavas” and ‘basic lavas” is accepted, and the 
author admits an intermediate lava which contains from 
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55 to 66 per cent. of silica. He divides lavas further into 
five great groups: the Rhyolites, Trachytes, Andesites, 
Phonolites, and Basalts; the first being acéd?, the last 
éasic, and the three others intermediate, An interesting 
account (illustrated by the frontispiece) is given of the 
microscopic examination of thin sections of rock, and the 
practicability of tracing by this means the passage from a 
glassy to a crystalline lava, 1t is shown that volcanic 
rocks having precisely the same chemical composition 
differ considerably in texture according as they are cooled 
slowly or rapidly. Thus gabbro, basalt, and trachyte are 
respectively the crystalline, lava, and glassy forms of the 
same substance. Some interesting details are given of 
the liquid cavities found in certain crystals, and of their 
contents. 

In the fourth chapter the distribution of materials 
ejected from volcanic vents is discussed. In the account 
of “Pele’s Hair”—the long threads of lava blown out 
by high-pressure steam in Hawaii—the reader may be 
misled. The author speaks of it as ‘filamentous vol- 
canic glass,’’ and in the passage preceding it (p. 71) he is 
evidently discussing “glassy lavas’? and “ pumice,” which 
have been ranged among the acid lavas. But on p. 94 
the same lava of Kilauea is spoken of as a “ basic lava,” 
although before described as a “ molten glass,” and pre- 
sumably acid in character, that is, containing from 66 to 
80 per cent. of silica. But basalt is a basic lava, and by 
rapid cooling it may become a perfect glass, hence we 
can understand how Pele’s Hair may be described as 
“filamentous glass,” without belonging to the class of 
acid lavas. 

In the following chapter an extremely interesting 
account of the dissection of volcanoes by denudation is 
given, and the subject is illustrated by some striking 
examples, among which we may specially mention the 
plan of the volcano of Mull in the Inner Hebrides. In a 
past geological period this volcano was probably as large 
as Etna. The [slapd of Skye is the basal wreck of 
another volcano of Tertiary times. In the account of the 
formation of mineral veins the author has not alluded to 
Bunsen’s surmise that the metallic copper found in the 
palagonite tuff of the Faroe Islands was reduced by vol- 
canic hydrogen from the chloride. 

The sixth chapter treats of the parasitic cones which 
appear upon the flanks of great volcanoes, and herein we 
notice one ortwo errors. Thus on p. 162 we read, ‘‘ Among 
the hundreds of parasitic cones which stud the flanks of 
Etna, there are some which are nearly 800 feet in height.” 
There are however less than a hundred cones worthy 
of the name, the rest are mere monticules, and of these 
we believe there are over six hundred. Among the larger 
cones Monte Minardo is the largest, and it is 750 feet in 
height, but has undoubtedly been much higher. In Fig. 
63, p. 163, the outline of Etna, as seen from the Val del 
Bove, is wrongly described. ‘The picture represents Etna 
as seen from Bronte, the opposite side of the mountain to 
the Val del Bove. It is taken from von Waltershausen’s 
“ Atlas des tna,” and appears in Mr. Scrope’s book 
on Volcanoes, in which it is also wrongly described. 
Occasionally we meet with hasty writing, particularly 
when the author is firmly convinced of his statement. 
Such small defects are easily remedied in the second 
edition. The following is an example of what we mean: 
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“That volcanoes are thus built up along lines of fissure 
in the earth’s crust, we have the most convincing proofs. 
Not only have such fissures been seen in actual course of 
formation at Vesuvius, Etna, and other active volcanoes, 
but a study of the volcanoes dissected by denudation 
affords the most convincing evidence of the same fact. 
The remarkable linear arrangement of volcanoes, which 
is conspicuous to the most superficial observer, is a very 
striking evidence of the same fact.’ A slight looseness 
of expression is also apparent when the author speaks of 
carbonic acid as a fotsonous gas, the fact being that the 
gas produces suffocation by spasmodically closing the 
glottis and without entcring the lungs at all. On the 
other hand, carbonic oxide, which has a direct and baneful 
action on the organism, may truly be described as a 
poisonous gas, 

In the account of Geysers the author, after stating that 
many attempts have been made to explain the mechanism 
by which the intermittent action of geysers is produced, 
remarks that probably no “ such explanation will cover all 
the varied phenomena exhibited by them.” Herein he 
does not even allude to Bunsen’s classical experiments on 
the action of geysers, which are generally accepted as 
furnishing conclusive proofs of the mechanics of these 
intermittent springs. 

A highly-instructive chapter discusses the number and 
distribution of volcanoes. In the second edition the map 
inserted at the beginning of Mr. Scrope’s book might 
with advantage be introduced. 

Concluding chapters discuss the information furnished 
by volcanoes concerning the interior of the earth, and the 
attempts made to explain the causes of volcanic action. 
In regard to this latter matter we are left as much in the 
dark as ever, and authors usually content themselves with 
stating the various hypotheses which have been proposed, 
leaving the reader to select that which he considers the 
most rational. 

Prof. Judd’s work is very instructive, and it will excite 
intense interest in the minds of many readers. Laid down 
upon the lines of Mr. Scrope’s book, it is less methodical, 
less philosophical, and to most people more readable. A 
few things seem to us to be wanting, but probably the 
author has good reasons for their omission, Particularly 
we notice the absence of references to the labours of such 
men as Bunsen, von Waltershausen, Johnstrup, von 
Lasaulx, Steenstrup, Elie de Beaumont, and Tacchini. 
Iceland, the most marvellous country in the world from 
the volcanic point of view, is scarcely alluded to. And, 
as we said above, it seems to us that we require some 
vous to arrange and put in order the countless épotopéperar 
that are scattered throughout the pages. But even with- 
out this we cannot read the book attentively without 
feeling that we have acquired a great mass of information 
concerning phenomena which have occupied the attention 
of wise men from the earliest times. 

G. F. RODWELL 


THE FIGURE OF THE EARTH 
The Figure of the Earth: an Introduction to Geodesy. 
By Mansfield Merriman. (New York, 1881.) 
HE author of this volume has already made his 
name known to us as the writer of an excellent 
treatise on the Method of. Least Squares. The book 
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betore us presents to the reader, who is supposed to have 
some little knowledge of Algebra and Geometry, an ex- 
planatory and historical sketch of the labours of geodesists 
from the earliest days. We read in Chapter I. that 
Anaximander—a speculator in Geometry, Astronomy, and 
other sciences—concluded, from some reasons best known 
to himself, that the earth was a cylinder whose height is 
three times its diameter. There must have been some 
good reason for this idea, for we are told that Anaxa- 
goras heldthe same. And it is scarcely to be wondered 
at that Plato originated some views of his own in the 
matter. 

Passing to comparatively modern times we have a de- 
tailed account of the measurement ofa degree (in 1766-68) 
by Mason and Dixon along the boundary line between 
the states of Maryland and Delaware. This measure gave 
3947 miles as the radius of our supposed sphere. 

Then the Franco-Peruvian expedition—cérca 1736—ot 
the Academicians MM. Bouguer and Lacondamine is 
briefly referred to (and here there is a misprint in the 
length of the base-line at Cotchesqui, which was 6274 
toises in length), their labours giving 3936 miles as the 
radius. Henceforth the earth, abandoning its claims to 
sphericity, and not escaping a temporary imputation of 
being egg-shaped, settles down into an oblate spheroid— 
the figure generated by the revolution of an ellipse round 
its lesscr axis. 

Chapter II. treats of the mcthod of determining the 
excentricity of this spheroid. As one measured arc will 
determine the radius of the spherical earth, so two 
measured arcs determine the radii of the spheroidal earth, 
that is, if the two arcs differ considerably in latitude. 
The actual excentricity is then calculated from the arc 
measured in Peru and that measured in Lapland. Then, 
further, taking the arc measured in France and combining 
these three in pairs, three quite different values of the ex- 
centricity are obtained. Here enters a discord not yet 
resolved ; and in fact all modern measurements show that 
the earth is not a true spheroid, for, combining the arcs 
in pairs, all kinds of values of the excentricity present 
themselves. Then we fall back on the method of least 
squares, and grouping all the measurements into a unique 
calculation, we get a unique value of the excentricity, 
which may, with some show of reason, be called the most 
prohabie value. A specimen of this mode of calculation 
applied to pendulum observations is given at page 52 ; 
and it may be noted in passing that the calculation would 
have been made both neater and simpler by writing 
S ++ 39 instead of S. By inadvertence it is stated at page 
54 that pendulum observations give 1-288°5 as the earth’s 
ellipticity, and again at page 64, 1-289 is given as the re- 
sult of the same observations. But these are the ellipti- 
cities that were obtained previous to the very extensive 
pendulum work recently completed by General Walker in 
India. When these modern observations are taken into 
account the 1-289 is changed to 1-292 or 1-293. 

The earth then being no true spheroid, an attempt, 
described in Chapter III., is made to ascertain whether 
it is an ellipsoid with three unequal axes. Here but little 
better success is met with, and failing to establish for 
itself any fair name, the earth, like other pretenders, takes 
shelter under hard words, and in the concluding chapter 
of the book calls itself a geoid. Here we are safe and 
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beyond controversy, for your geoid makes no pretensions 
except to irregularity. 

The surface of the geoid is in fact at every point per- 
pendicular to the direction of gravity there. Thus the 
surface of the (unagitated) sea is a geoid, the surface of 
all lakes are portions of geoidal surfaces, nearly but not 
exactly parallel to that of the sea. That particular 
geoidal surface which represents the figure of the earth 
is the sea surface, which indeed is an old enough idea 
with a new name. 

The work may be characteri-ed as a fairly successful 
attempt to combine the advantages of a scientific and a 
popular treatment of its subject. It does not claim 
originality, and the mechanical theory of the earth’s figure 
is not touched on. 


HAIBL TGR 100) MIRE IIOVGIN DIR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice 7s taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is tmpossible otherwise to ensure the appearance even 
of communications containing interesting and nevel facts.] 


Special Solar Heat.Radiations and their Earth-felt 
Effects 


1 REGRET if, by the words ‘‘lagging behind ” in my paper to 
Nature, vol. xxiv. p. 150, I have inadvertently misrepresented 
‘tthe views of Prof. Viazzi Smyth. Had his paper been only 
recently published, I might have been able to ;Jead ignorance of 
its contents, but it is one which was published in 1869, and 
which J have read several times in the belief that it contains not 
only the first, but lisewise the most complete contribution to this 
branch of knowledge. 

Ilaving made thi, confes-ion, let me now in a very words 
endeavour to render clear that which I intended to say. 

The hypothesi; advocated in the lectures to which Prof. Sinyth 
allules was that which represents the sun as most powerful when 
it has most spots on its surface Nevertheless if we take the 
observations of Prof. Smyth, of Mr. Stone, and of Dr, Képpen, 
and bring them together, we are led to think that perhaps on the 
whole we have highest temperatures about those times when 
there are fewest spots on the sun’s surface. I then endeavoured 
to show that such an experience was neverthele-s not inconsistent 
with the hypothesis of increased solir heat during times of most 
sun-spots. 

Again, if we take rainfall, while we find that perhaps on the 
whole there is most rain during times of maximum sun-spots, 
yet there are certain stations which form an exception to this 
rule. Nor is this to be wondered at if we reflect that the direc- 
tion, as well as the intensity, of the earth’s convection currents 
must be affected by solar variability, and bear in mind that local 
causes have a very powerful influence upon rainfall. Now this 
last remark applies to temperature as well. I should therefore 
be prepared to hold, simfly as a working hypothesis— 

1, That, on the whole, the temperature on land may he less at 
times of maximum than at times of minimum sun-spots, 

2, That, on the whole, the rainfall on land may be greater at 
times of maximum than at times of minimum sun-spots, 

3. That while a period of temperature aud one of rainfall 
coinciding with the sun-spot period will probably be found at 
most stations, nevertheless in individual localities the turning- 
points of these periods may vary considerably from the rule laid 
down in 1 and 2. 

4. That the above order of phenomena is not inconsistent 
with the hypothesis that the sun is most powerful when there 
are most spots on its surface, 

In conclusion permit me cordially to assent to the remarks of 
Prof. Smyth about the possibility of rapid outbreaks of solar 
heat heing responded to by the earth; it may be only a few 
hours afterwards, Jlis Madeira observations are of great 
interest to those who, like ourselves, believe that the bond 
between the sun and the earth is more intimate and sympathetic 


and less formal in it. nature than that which the older genera- 
tions of astronomers have been accustomed to imagine. 
14, Queen’s Road, Bayswater BALFouR STEWART 


How to Prevent Drowning 


I opSERVE several letters in NaTURE, vol. xxiv. pp. 101 and 
126, on floating as a means of preventing drowning, but I do 
uot think the last word is yet said on this subject. 1 fully agree 
with Dr. Dudgeon that no rules for preventing drowning are of 
any practical value, and also with Mr. Hill and Dr, Dudgeon 
that those who can float are the rare exceptions. According to 
my observation not one in ten, in fact I might say hardly one in 
loo even, of good swimmers can float in fresh water in any 
useful fashion, 7.2, lying motionless on the water and breathing 
easily. The obvious reason is that the human body in the 
natural condition, z.¢., with the lungs half inflated, is specifically 
heavier than water. Many persons say they can float, but in 
most cases they either inflate the lungs and hold the breath, or 
else they make slight movements of the hands, 

But Dr, Dudgeon is wrong in supposing that the exceptions 
are all fat men, I am myself a case in point. Iam slender 
almost to meagreness, and yet J float easily. From boyhood I 
have been fond of all athletic sports, and especially I ama prac- 
tised and expert swimmer. I swim almost as easily as] walk. I 
fluat even in fresh water with the utmot ease, and for any length 
of time, breathing meanwhile naturally, While floating, the 
whole face, a large area on the chest, a small spot on the 
knees, and the tips of the toes are above the surface. Breathing 
causes the body to rise and fall gently, so that the exposed areas 
of the face and chest increase and diminish alternately, 

It is evident therefore that the cases of persons who can 
really float are of two kinds, viz., (1) Those who are very fat, 
and (2) slender persons with very small bones and proportion- 
ately large lungs. This latter is my case. I never knew a 
heavy, muscular, larze-honed man without excess of fat who 
could float. Such men make powerful swimmers, but are less 
easy and graceful in the water than those who are slenderer, 

Berkeley, California, June'27 JoserH LE ConTE 


Optical Phenomenon 


I INCLOSE copies of photographs from two negatives (as you 
may see hy looking at the points stereoscopically) of the Cyclopean 
gallery at Tiryns, for the sake of calling attention to the optical] 
phenomenon shown in it. The gallery is very dark, the only 
light entering it by the narrow entrance and crevices between 
the rocks. At the extreme end of the gallery is an opening to 
the sky large enough to put one’s hand through. In the photo- 
graph this is shown as a nucleus by a black speck surrounded hy 
bright light, around which appears a dark circle, which again is 
encircled hy a halo as perfectly rendered as one can see that 
around the moon at times. The dark nucleus is larger in the 
negative which had the longest exposure (the irregular lights 
around are only the light falling on the stones from side openings 
not visible). There was no such phenomenon recognisable to 
the naked eye. 

The exposures were 25 and 15 min. with the full opening of 
the Ross ‘‘ portable” lens and a gelatine plate. 

Athens, July 3 W. J. STILLMAN 

[The photographs quite bear out Mr. Stillman’s statements. 
—ED.] 


Implements at Acton 


IN reply to the letter of Mr. Worthington G. Smith (NATURE, 
vol, xxiv, p. 141), the Paleolithic implements at Acton I found 
in a gravel pit on the hill we-t of the North London Railway, 
and from spread gravel which was local. Those I obtained at 
JJammersmith occurred in gravel raised on a piece of ground 
(Mr. Butt’s) south of Great Church Lane, where building is 
going on, They consisted of a hollow scraper, drill, &c., which 
I readily found ; but the implements here seem ruder than at 
Acton, and less easy of detection. I also found implements in 
gravel raised from the foundations of the neighbouring honses, 
which had heen spread on some newly-made roads south of 
Shepherd’s Bush, between the Uxbridge Road and Addison 
Road Stations, I see no reason for supposing that the imple- 
ments here or at Hammersmith occur under different conditions 
from those at Acton. 
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I examined carefully, some weel.s ago, some extensive heaps 
of sand and gravel raived on the premises of the Water-works 
Company on the right across the Hammersmith Suspension- 
bridge, but fonnd no worked flints. The gravel here may he of 
more recent deposition, 

With regard to the Neolithic implements «f Acton, I am 
interested to hear that Mr. Worthingtoa Smith is familiar with 
them, and that there are specimens in the Pitt-Rivers Collection. 
My letter nevertheless will have done good in making their 
occurrence more generally known, 


As regards the quartzite pebble, if more are found on the fields . 


about Acton it will tend to show that they have served the same 
purpose as those in Scuth-East Devon, and that they have been 
bronght from a region where specimens adapted for missiles 
would be fonnd in abundance, viz. the south-west coast, as gravel 
sections and gravel pits were not acces:ihle in Neolithic times, 
nor would they have proved adequate arsenals. But if the pebble 
I found at Acton were accidentally derived from the Middle-ex 
gravel (which contains a considerable quantity of Midland Bunter 
material),£it is remarkable that a selection should have heen 
made so well calculated to deceive a Devonshire neolithologist. 
July 19 SPENCER GEO. PERCEVAL 


Lightning 


ABOUT to a.m. of the 6th instant two of the Jabonrers on this 
farm were sitting on the ground (with their backs against a 
clover haystack and their faces towards the north, having in 
front of them and on their left a wood) engaged in eating their 
lunch. It had been raining and thundering for about half an 
hour, but not heavily, nntil suddenly—in the words of one of 
the men—‘‘a flash of lightning came rizht at us as if it were 
shot out of a gun.” This man had his knife np to his month at 
the time in the act of eating, and he de-cribes his sensation as a 
feeling of nausea in his throat and chest, and also that both he 
and his companion felt an actual pnsh against their shoulders, 
which swayed and shook them to a con-iderable extent from the 
direction of the flash, The other man was blinded for abont 
five minutes, and they were both nich dazed for some time. 
Also they hoth de cribe having heard a harp whiz somewhat 
resembling the quick escape of steam from an escape valve on 
an engine. Fortwo days after they both suffered from severe 
headache, A. TALL, JUN. 

Filstone Tall, Shoreham, Kent, July tt 
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i a paper read to the Paris Academy on the 1ith 
inst., giving further observations on comet 6 1881, 
M. Wolf says :— 

“The analysis of the light of the comet furnishes data 
as fo the constitution of that body, which it is important 
to consider before starting any hypothesis as to its 
nature and mode of evolution. 

“| have examined the spectrum of the comet, both 
with a highly dispersive spectroscope mounted on the 
Foucault telescope of o'yo m. aperture, and with a smaller 
instrument, mounted on the telescope of 1'20m., giving 
therefore a very large quantity of light. This spectrum 
is triple; one sees (1) a continuous spectrum, broad, but 
very pale, visible in all the regions of the comet; (2) a 
continuous spectrum nearly linear, and very bright, given 
by the nucleus; (3) the spectrum of thee bands, yellow, 
green, and blue, charateristic of the light of all comets 
examined hitherto. 1 have never been able to see the 
violet band. 

“The continuous spectrum of the nucleus indicates the 
existence of solid or liquid matter, luminous of itself ‘or 
by reflection. I have suspected in the strip some dark 
interruptions, especially in the region near p, without 
being able to determine their position. The presence 
of these dark lines, demonstrated by Dr. Huggins’ photo- 
graphs, denotes a reflected light, which can be no other 
than that of the sun. 

_“The nebulosity which forms the head of the comet 
gives, besides the continuous pale spectrum, the bright 
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| bands of an incandescent compound gas. Tile researches 
| of M. Hasselberg tend to assimilate these bands to those 
of a earburet of hydrogen, probably acctylene. Besides 
these bands one sees throughout the strip formed by the 
light of the nucleus other protuberan-es very shart, and 
paler, which seem to indicate, in the hotter and more 
luminous parts of the comet, an incandescent atmospbere 
of more complex constitution. 

“When the slit of the spectroscope is passed over the 
comet, starting from the head, one finds the three bands 
all round the nucleus, at nearly the same distance from 
all the sides. They disappear in the tail properly so- 
called, the very pale speetrum of which seems to be 
continuous. Thus only the nebulosity surrounding the 
nucleus contains incandescent gases. The light of the 
tail comes to us from a pulverulent matter, luminous, or 
simply illuminated. Such are the dara of spectroscopy. 

“The polariscopic examination of the comet’s light com- 
pletes these first results. I used, as polariscope, a quartz 
plate perpendicular to the axis, giving the sensible tint, 
and a double-refracting prism, placed between a collima- 
tor and an observing telescope, in place of the prism of 
a direct-vision spectroscope. The two images of the 
nucleus and the nebulosity surrounding it are projected, 
well separate, on the common part of the field formed by 
the background of the sky; this is the process indicated 
long ago by M. Prazmowski for eliminating atmospheric 
polarisation, Under these conditions the nucleus and 
the nebulosity appear both distinctly polarised in the 
median plane of the tail, consequently in the plane pass- 
ing through the sun. Here then, at least in all parts ot 
the nebulosity round the nucleus, we have reflected light 
coming from the sun, and a non-gaseous matter possessed 
of reflecting power. I have had this important result 


verified by my assistant, M. Guénaire, and by several 
students in the Observatory. 

“This process, so sensitive, evidently cannot serve for 
the tail, which occupies the whole feld of vision, and does 
not moreover present very distinct limits. I have vainly 
tried other polariscopes—Savart’s, for example. It would 
be very difficult besides to separate here the real polarisa- 
tion of the tail from thit of the atmosphere. 

“Tn proportion as the light of the comet is diminished, 
the spectrum of the nucleus becomes paler ; its colours, 
well pronounced on the earlier days, are no longer scen 
except on the side of the red; the bright bands retain 
their brightness, The green band is always distinctly 
limited in the less refrangible part. It will be interesting 
to know whether the comet, reduced to telescopic bright- 
ness, will at the same time have its light reduced to that 
of an atmosphere purely gaseous. 

“On June 29, at 5h. 4om. sidereal time, during my 
polariscopic observations, a sinall star was found in the 
nehbulosity, at a very short distance from the nucleus. Its 
image had not undergone any change, either of brightness 
or of form.” 

At the same séavce M. Thollon communicated a note of 
spectroscopic observations of the comet as follows :— 

“These observations were made with a direct-vision 
spectroscope which MM. Henry of the Observatory were 
good enough to lend me. The dispersion is that of an 
ordinary prism. A micrometer eye-piece, with point, giving 
1-200th of a millimetre, enables one to make measure- 
ments of very high precision. 

“In the night of June 24 I made my first observations 
and measurements. The nucleus presented then a very 
brilliant continuous spectrum, on which no trace of bands 
could be distinguished. On the violet side it extended 
beyond the line G. The parts nest the nucleus likewise 
gave a continuous spectrum, on which the bands were 
still invisible ; they only appeared a little further on and 
faintly. In the continuous spectrum I have thought I 
perceived several times a very complicated system of dark 
lines, and occasionally 1 believed I saw in the spectrum 
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bright parts having the aspect of short lines, not occupying | 
the whole width of the spectrum. This was perhaps 
merely a result of fatigue of the eyes ; these phenomena 
were only produced during the first two nights, 

“Tt appeared to me important to follow the modifica- 
tions the spectrum might undergo as the comet went away 
from the sun. These modifications were produced with 
perfect distinctness. Inthe spectrum of the nucleus the ; 
violet radiations were extinguished first. Ahout June 30 
the most refrangible part, commencing with the green 
band (A = 516), had sensibly lost its brightness and 
became invisible in the region G, while the yellow and 
red appeared to me as bright as on the first day, The 
bands, masked at first by the brightness of the con- 
tinuous spectrum, became each day more visible in the 
neighbourhood of the nucleus, and during the night of 
July 1 they were perfectly distinguished on the nucleus 
itself. 

“The measurements successively made of the bands of 
the comet and of those of the alcohol flame led me to 
conclude the identity of the two spectra. The green band 
however, the most brilliant, seemed a little more refracted 
in the comet than in the flame. To submit this matter to 
a decisive test, a total reflection-prism was adjusted on 
the slit so as to cover half of it. On placing the two 
spectra together 1 observed that they were strikingly | 
similar when they had the same brightness, but that the 
green band appeared indee1 more refracted in the comet 
when the spectrum of the flame was more brilliant, The 
comparison made directly between the two spectra, and 
the perfect coincidence of the bands, dispense with the 
necessity of giving numbers furnished by my micrometric 
measurements. They would not add anything to the 
certainty of the result. 

“As to the violet band, it has not been possible for me | 
to see it in a certain manner, even using a very small 
dispersion and a very small ocular enlargement. ‘There 
is not in this fact anything surprising, if we take account 
of atmospheric absorption and of variations of brightness - 
undergone by the violet band, when the experimental 
conditions are varied. We know that in the ordinary 
flame of alcohol it is very brilliant ; but if this flame be 
cooled by means of several folds of metallic sheeting, it 
becomes very weak and tends to disappear, while the | 
other bands sensibly retain their habitual aspect. 

“Continuing my observations till the present, ] have 
found the continuous spectrum of the nucleus diminish 
progressively in brightness and extent, especially on the 
violet side. At present it has the aspect of a thin lumi- 
nous thread, hardly passing beyond the line F. The 
bands, on the other hand, seem to have retained their 
intensity in the head of the comet. In the tail, and to a 
distance from the nucleus equal to twice or thrice the 
diamcter of the head, they are still seen, but very faintly. 
Further on one sees only a continuous spectrum due 
perhaps to the light of the moon diffused by the haze, 
pretty thick during the last nights of observation. 

“Tt seems to result from this that the cometary mass is 
formed in part of an incandescent gas, characterised by 
the spectrum of bands, and in part of solid or liquid 
matter, likewise incandescent, but in a state of extreme 
division, emitting a white light which belongs to it, and 
capable of reflecting in a certain proportion the light it 
receives from the sun. All the spectroscopic obscrva- 
tions hitherto made on comets indicate the existence of 
carbon in the gases producing the band-spectrum Dr. 
Huggins has given this conclusion a striking demon- 
stration by showing, with photography, the existence of 
two bands of carbon in the ultra-violet spectrum of the 
comet. 

“] have the honour to submit to the Academy three 
drawings representing (1) the spectrum of the alcohol 
flame, (2) the spectrum of the comet during the night of 
June 24, and (3) the same spectrum on July 1.”’ 
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WIDTH OF AIR, RUTHERFURD'S RULINGS 


Be the direction of C. P. Patterson, the Superintendent 
of the U.S. Coast and Geodetic Survey, I have long 
heen engaged in the precise measurement of a wave- 
length of light, in order to obtain a check upon the secular 
molecular changes of metallic bars used as standards of 
length. In advance of the publication of this work it 
may be useful to say I] have found that the closest-ruled 
diffraction-plates by Mr. Lewis Rutherfurd have a mean 
width of ruling which varies in different specimens from 
68078 to 68082 lines to the decimetre, at 70° F. There is 
a solar spectral line, well suited for precise observation, 
whose minimum deviation with one of Mr. Rutherfurd’s 
plates in the spectrum of the second order with the closest 
ruled plates is 45° o1' 56" at 70° F. I would propose that 
this line be adopted as a standard of reference by such 
observers of wave-lengths as desire to escape the arduous 
operation of measuring the mean width of their rulings ; 
for by means of the measures which are shortly to be 
published it will be possible to deduce from the minimum 
deviation of this line produced by any given gitter, the 
mein width of that gitter, and consequently the wave- 
length of any other line whose deviation has been observed 
with it. The accuracy of this method will greatly exceed 
that of assum'ng Angstrém’s measures to be correct. The 
wave-length of the line in question (still subject to some 
corrections which may be considerable) is 5624825. 
Angstr6m gives 562336. C. S. PEIRCE 


CITY AND GUILDS OF LONDON INSTITUTE 
je would seem as if at last, after long years of waiting, 

there were some hope that the views which for the 
last quarter of a century have been so persistently advo- 
cated touching technical education, were about to bring 
forth more fruit in London. 


In season and out of season, since the note was first 
sounded by the late Prince Consort, one far-seeing advo- 


| cate after another, and among these we must specially 


name Mr. Samuelson, Mr. Mundella, and Sir Henry Cole, 
have cried in the wilderness touching the need of more 
scientific instruction, At last it does seem as if there is 
an awakening, as if a part of the idea was realised in the 
Institute, the foundation-stone of which was laid at South 
Kensington on Monday by the Prince of Wales. No 
doubt in the building which has been begun a national 
school of science, theoretical and applied, worthy of a 
country like ours, may grow up. Mr. Mundella will 
rejoice that at last he has an opportunity of carrying 
out with something like adequacy the views on education 
of which he has been so long a strenuous advocate. We 
hope next week to give a detailed description and illustra- 
tion of the new building; and meanwhile will content 
ourselves with briefly referring to what took place on 
Monday. 

The coinpany present to receive the Prince of Wales 
was large and distinguished, including many eminent 
men of science. The Lord Chancellor, as Chairman of 
the Institute, addressed the Prince, expressing the gratifi- 
cation of the Council that His Royal Highness had 
consented to become president. The Lord Chancellor 
then traced the growth of the Institute and the efforts of 
the City Guilds to improve the technical education of the 
country. 

“Since July of last year,’’ the Lord Chancellor said, 
“the date of the incorporation of the Institute, its 
work has satisfactorily increased, and the Council have 
a lively and grateful recollection of the assistance and 
encouragement afforded to them by His Royal Highness, 
Prince Leopold, Duke of Albany, who in May last laid 
the foundation-stone of the Finsbury Technical College, 
a college that has been established by this Institute, and 
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which, when erected, will be the first building in the 
metropolis exclusively devoted to technical teaching. 
Pending the completion of the Finsbury College, in- 
struction is being given to a large and increasing number 
of artisan students in some of the applications of chemical 
science to manufactures and industrial operations, and 
also in that new and widely opening field of labour and 
invention—the application of electrical science to the 
transmission and conservation of energy. Instruction 
will also be provided in that college, when finished, 
for tbose who are engaged in various handicraft 
trades, and it is hoped that this kind of teaching, 
which is gradually taking the place of apprenticeship 
in France, Germany, and Sweden, will help in this country 
to supplement, without supplanting, workshop training. 
The Institute is also endeavouring to advance technical 
education in a large numher of towns in the United 
Kingdom by holding annual examinations in technology, 
and by encouraging, in connection with these examina- 
tions, the formation of evening classes for artisans, by 
assisting in the payment of teachers of technical subjects. 
During the early part of the present year inore than 
eighty such classes were in operation, and it is satisfac- 
tory to know that the number of candidates recently ex- 
amined by the Institute in different branches of techno- 
logy was 1563 as compared with 816 in the previous 
year. But it is to the Central Institution,” the Lord 
Chancellor went on to say, “the first supporting 
pillar of which your Royal Highness has graciously con- 
sented to set this day, that the Council look to crown 
their endeavours and give unanimity to all their efforts. 
In this college, from which the entire work of the Insti- 
tute will be directed, instruction of a higher and more 
advanced character will be given, adapted to the wants of 
those who will be engaged in professional or commercial 
pursuits, in which a knowledge of some branch of mecha- 
nics, physics, or chemistry in its practical application will 
be found not only serviceable but almost indispensable. 
The building when completed will be supplied with labo- 
ratories, in which the most delicate operations can be 
carried on, with workshops in which the various branches 
of mechanical and electrical engineering will be taught, 
with studios in which applied art may be practised, and 
with a lecture-hall, theatres, and class-rooms in which the 
principles of science will be explained. Here, it is antici- 
pated, will receive their professional training the sons of 
manufacturers, many of whom have hitherto been com- 
pelled to pursue their studies abroad—in Germany, in 
Switzerland, in France, or in America, in all which 
countries, for some time past, technical colleges, such 
as this Central Institution is intended to be, have 


already flourished. Here it is expected that arti- 
sans who have shown merit and have won dis- 
tinction at the branch or provincial colleges will 


complete the training which may qualify them to act as 
managers and superintendents of works. Some of these, 
it is hoped, will obtain their education in this college by 
means of scholarships to be established by the Institute 
itself, possibly by provincial colleges, trade societies, or 
other public bodies, or by private individuals who may be 
interested in the promotion of technical education, And 
here it is anticipated will be trained that body of technical 
teachers, of whom there is in England at the present 
moment so great a need, who will carry with them from 
this college into the manufacturing centres, to be there 
imparted to other students, a knowledge of the theory and 
the practice of various crafts and industries. This insti- 
tution will not be established as a rival to any other exist- 
ing seat of learning ; least of all to the excellent schools 
situated in this neighbourhood, which for some years past 
have been the means of offering to hundreds of young 
men and women a knowledge of the principles of science 
and art. The aim of this institution will be to supplement 
the teaching of those schools by giving instruction in the 
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practical application of science and art to the trades and 
industries of the country, and by cultivating and en- 
deavouring to stimulate inventive genius. It is therefore 
hoped and anticipated that the sister institutions, repre- 
scnting pure and applied science, will work in harmony 
with each other, forming an alliance, the effect of which will 
be to raise the intellectual s/a/s and to improve the techni- 
cal knowledge and practical skill of the working classes of 
this country, and so to increase its industrial prosperity. 
It gives me great pleasure to be enabied to add that it 
has seemed fit to Her Majesty to recognise on this occa- 
sion the eminent services of Mr. Bramwell, the indefatig- 
able chairman of the executive committee of the institu- 
tion, by signifying Her Majesty’s gracious intention of 
conferring upon that gentleman the honour of knighthood. 
It is anticipated that the cost of this building, when fully 
equipped with the apparatus and appliances needful for 
technical instruction, will not fall far short of 75,0007. Of 
this sum 31,000/, has been alread subscribed by the wor- 
shipful companies of Fishmongers, Goldsmiths, Cloth- 
workers, and Cordwainers; the grant of the Drapers’ 
Company having been appropriated to the Finsbury Col- 
lege ; and it is expected that about 24,000/. will be saved 
from the annual income of the Institute during the building 
of this college. The Council therefore, after paying the 
amount which is due, will have at their disposal only an 
estimated sum of about 55,000/, and they look to the 
liberality of the Livery Companies, both of those who 
have and of those who have not as yet subscribed to the 
funds of the Institute, to make good the balance of 
20,000/., so that the building of this college may be com- 
pleted at once and as a whole, in strict accordance with 
the plans.” 

The Prince of Wales in reply made some forcible and 
sensible remarks on the necessity to this country of im- 
proved technical education—education in things as con- 
trasted with words—if we are to kcep our place among the 
other industrial nations. ‘( ther nations,” tbe Prince 
said, ‘“ which did not possess in such abundance as Great 
Britain coal, the source of power, and iron, the essence of 
strength, compensated for the want of raw material by 
the technical education ot their industrial classes, and 
this country has therefore seen manufactures springing 
up everywhere guided by the trained intelligence thus 
created. Both in Europe and in America technical col- 
leges for teaching, not the practice, but the principles of 
science and art involved in particular industries, had been 
organised in all the leading centres of industry. England 
is now thoroughly aware of the necessity for supplementing 
her educational institutions by colleges of a lke nature.” 
The new building, the Prince remarked, will be of consi- 
derable benefit to the whole kingdom, not only as an 
example of the Institute devoting itself to technical 
training, but as a focus likewise for uniting the different 
technical schools in themetropolis already in existence, and 
asacentral establishment also to which promising students 
fromthe provinces may, by theaid of scholarships, be brought 
to benefit by the superior instruction which London cancom- 
mand. The Prince reminded his audience that the realisa- 
tion of the idea of sucha college was one of the most cherished 
objects which his father had in view. “It is to me,” the 
Prince stated, “a peculiar pleasure that the Commis- 
sioners of the Exhibition, of which | am the president, 
have been able to contribute to your present important 
undertaking, by giving to you the ground upon which the 
present college is to be erected with a sufficient reserve of 
land to insure its future development. By consenting at 
your request to become the president of this institute I 
hope it may be in my power to benefit the good work, 
and that our joint exertions, aided, I trust, by the con- 
tinued liberality of the City and Guilds of London, may 
prove to be an example to the rest of the country to train 
the intelligence of industrial communities, so that, with 
the increasing competition of the world, England may 
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retain her proud pre-eminence as a manufacturing 
nation.” Among the articles deposited in the stone 
were copies of the Z7es, Nature, and the Czty Press. 


NOTES 


Tire Graham medal, instituted ia connection with the Philo- 
sophical Society of Glaszov (Chemical Section), for the en- 
couragement of chemical research, and open to competition to 
all chemi-ts, has, on the recommendation cf Prof, Williamson, 
F.R.S,, the adjudicator in the competition, been awarded to 
Mr, James Mactear, F.C.S., F,1 C., for a paper entitled “Some 
Researches on the Reactions involved iu the Leblanc Process of 
Alkali Manufacture.” 


Tue fifty-foarth meeting of the German Association of Natu- 
ralists and Physicians will be held at Salzburg on September 18 24 
next, From the list of addr. sses we note the following :—Dr, von 
Pettenkofer (Munich), on the soil and its connection with the health 
of man; Flerr Meynert (Vienna), on the laws which govern humin 
thoughts and actions; Dr. von Oppolzer (Vienna), on the ques- 
tion: Is Newton’s law of gravitation sufficient for the explani- 
tion of the motion of heavenly bodies, and are there reasons to 
designate it only as approximately true? Herr Mach (Prague), 
on natural history teaching. All these addresses (besides one by 
Herr Weismann (Freiburg-im-Bresgau), the subject of which is 
not yet fixed) will be delivered at the general meetings. For 
the entertainment cf visitors sufficient preparations will be made; 
the programme enumerates social gatherings, concerts, aad 
excursions into the charming neighbourhood of Salzburg. 


Tue German Society for Anthropology, Ethnology, and Pre- 
historic Research will meet this year at Ratisbon on Angust 
8-10 next. The programme of the meeting is a very varied one. 
In the first place the members will visit the curiosities an col- 
lections of the ancient city itself and the numerous Rowan anti- 
quities in the neighbourhood, At the Roman necropoli, nar 
Kumpfiiihl some excavations will be made. Addre.ses will 
be delivered ou the Roman period in Germany, on the period 
of serial tombs, on the pre-Roman metal age, on the stone 
period, and on anthropological questi ns generally. 


On Saturday the Prince of Wales opened, at South hen- 
sington, the Internati mal Medical and Sanitary Exhibition 
which is being held in connection with the forthcoming Medi- 
cal Congress. Up to the present nearly 2000 members of the 
medical profes-ion have signified their intenti n of atten ling the 
Congress. 


AT the Annual General Meeting of the Society of Arts 
medal» were awarded as follows for papers read at the meetings 
of the Society :—Prof. A. Graham Leli, E. P. Edwards {0° the 
Trinity 1Tuuse), Mr. Alex. Siemens, Sir Birile Frere, Mr. J. Y. 
Buchanan, Prof. Perry, Sir Richard Temple, and Mr. J. M. 
Maclean. 


AMONG recent va'u ible addition of models of ships to the col- 
lection now being exhibited in the galleries south of the Royal 
IT orticultural Gardens isa whole m del of the Zévadia, showing 
in miniature all the details uf that nuted yacht. It is leat by 
the builders, Messrs, John Elder and Co, The Lonlon and 
Glasgow Shipbuilding and Evgineering Company have lent half- 
block models of three of their steam hips, and by an ingenious 
use of mirrors in mounting these the whole of each vessel is 
represented, and fore and aft views can be conveniently studied. 
There are many other admirable models. 


TuE geological distribution of endei ic goitre in England has 
been made the subject of a recent paper by Vrof. Lebour of 
Newcastle. 
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sameness in the distributioa in this country and in France, where 
Dr. de St. Lager of Lyons has fully investigated the facts. 
One important point only he con-iders to be established as 
coumon to those rocks on which goitre does not occur—the 
absence of limestone together with that of metallic im,urities. 
In both countries the rocks which support mo:t goltre are such 
as are both calcareous and metalliferous. [ut there are plenty 
of facts to show that metalliferons impurities alone cann >t be 
credited with the origin of the disease, el-e the Devonian and 
the granite would surely not be free from it. Neither will the 
ab:ence of limestone alone be sufficient to check the growth of 
the disease, else the liznitiferous beds of France and the ferru- 
gin us sands of the Weald wonld not support it. (Dr. de St. 
Lager’s conclusion is that endemic goitre coincides with metalli- 
feruus deposit-, iron pyrites being in tbe first rink.) 


THE Handbook of the Vertebra!e Fauna of the County of York, 
by W. E, Clarke and W. I). Roebuck, the secretaries of the 
Yorkshire Naturalists’ Union, is expected to appear about the 
beginning of August. The work will show what species are, or 
have been, within historical periods, found in Yorkshire. The 
authors are eaabled to enumerate, as such, 508 species out of a 
total British list of 756, a fauna superior in numerical extent to 
that of any other county in the British Isles. The list includes 
46 mammals, more than 300 birds (doubtful species being ex- 


| cluded), 12 reptiles and amphibiis, and upwards of 150 fishes. 


For comparison, the British species #ef found in Yorkshire are 
al-o ennmerated. Application should be made to the above- 
nam gentlemen, 9, Commercial Buildings, Park Row, Leeds. 


Tue Marine excursion of the Birmingham Natural History and 
Microscopical Society to Oban this year, which extendel from 
July 1 to July 12, proved a great success, and fully answered the 
expectations of its promoters, Thirty-two Members joined the 
excursion, includinz Dr. Thomas Wrizht, F.R.S., the President 
of the Midland Union of Natural History Societies, and Mr, E, 
b, Wamel, Ex-President of the Tamworth Natural Mistory 
Society. There were also several ladies. A little steamer—the 
Curlew—of about twenty-five tons burthen, was chartered for a 
week, Dredging operati n. we e carried on daily in the Bay of 
Oban and the neighbourhood in depths varying from fifteen to 
fifty fathoms, under the superintendence of Mr. Edmund Tonks, 
L.C.S., and Mr. W. R TIughes, F.L S. A most intere ting 
and beautiful collection of animals was taken. ‘The speci- 
mens included fine examples of the Alcyonarian zoophytes, The 
Echinoderms embraced many genera from Awledon (Comatula) 
through the group to //volethuria. The Mollusca were not very 
numerou-, but they included several rare forms, A few in- 
teresting fi-hes were taken, including the Lump-Sucker. The 
specimens will be examined by specialists and reported to the 
Society in due course, Those Members who did not engage in 
the dredginzs had good opportunities of botanising and geolo- 
gising, the indefatigable hon wary secretary, Mr. Morley, having 
arranged a series of excursi ms to the princi,al places of interest 
in the district, On Sunday evenings July 3 and July 10, Dr. 
Wright also gave by request addresses ‘f On the Basaltic Forma- 
tions of Staffa and Iona,” and ‘On Glaciation,” which afforded 
great gratification to the Members. In the evenings demonstra- 
tions were givea by the microscope and otherwise on the more 
interesting forms of life taken, by Prof. Lridge, Mr. W. P. 
Marshall, Mr. W. Kk. Ilughe:, and Mr, G. W. Tait. By the 
courtesy of Mr. R. IT. Scott, of the Meteorological Office, tele- 
grams were received daily, giving the weathe: forecasts for the 
morrow, which enabled the members to make their arrange. 
ments. At the termination of the excursion votes of thanks were 
accorded to the leaders of the party, who rendered assistance in 
various ways, and a resolution was passed selecting the Channel 


He shows that there is on the whole a striking | J\Jands as the place for the next marine excursion. 
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THE German Government has been requested by many eminent 
hydrologists to establish a hydrological ‘‘ Reichs-Centralstelle.” 
They consider hydrological researches extending over the whole 
Empire necessary for the general welfare with regard to the 
utilisation of water and for the genera] protectin of arable lands 
against flools and inundations. As these researches would 
necessarily often be combined with mete srolozical observations, 
it is proposed to connect the Hydrological Office with the Meteo- 
rological Central Office. The work would have to be done prii ci- 
pally by hydrologists and meteorologi-ts, but the staff would 
have to comprise geologists, agriculturi ts, and fore: t-rangers. 


Tue news that in the Pastorat Moor of Dejbjerz (district of 
Rinkjobing, Jiitland) a carriage of the fourth or fifth century has 
heen di:covered, canses great sensation in archol gical cireles. 
At the heginning of this year the Museum of Northem Antiqui- 
ties of Copenhagen received several bronzes which had been 
found in the moor in qnestion, whicb unque tionably had 
originally beea carriage ornaments, Perfectly similar bronzes 
had been found a few years ago at Broholm (Fiinen) in a tomb, 
and hal been explained as ornaments of a wooden carriage which 
had heen burned with the dead. The discovery ii the Dejbjerg 
Moor now confirms this view. Dr. H. Petersen, who also con- 
ducts the excavations at Broholm, was intrusted with the investi- 
gation of the Dejhjerg Moor, and his researches show that the 
fragments now found helonged to a state carriage with neatly 
turned spars and fine bronze ornaments on the wheels and sides. 
Apart from the carriage fragments only a few clay vessels were 
found. They all date from the migration peri id. 


Tur. Archeological Society at Athens has purchased the land 
at Eleusis necessary in order to excavate the temple of Ceres, 
News from the director of the excavations at Fpidauros state 
that the theatre excavated in the forest of A klepios is the 
second largest of Ancient Greece and a masterpiece of the 
architect Polykleitos. Even the headless statue f und there, 
which is supposed to represent Hygieia, is helieved to be a work 
of Polykleitos. 


THE Museum of Antiqnities at Sparta is report.d to have 
been broken open and robbed of many objects. 


AAS we anticipated in our last issue, M. Berthelot his been 
nominated a life-member of the French Senate almust unani- 
mou ly, It may be noted that it is ju-t twenty years since M, 
Berthelot received the great prize of the Academy of Sciences 
for his method of producing artificially sulistances which have 
heen found only in living bodies, 


A SAD accident has happened in the vicinity of Lyons, where 
two balloons were sent np on the occa-ion of the /ve of July 14. 
A match having been ignited close to the place where the largest 
landed, the ballo n exploded instantineously with a fearful 
crash. Three people were severely wounded. 


M. DE MErITENS, the well-known electrician, tried a new 
aystem of electrical illumination on the occa-ion of the festivities 
of Ju'y 14. He su-pended his rezulators between two poles 
placed on each side of the Bonlevard des Italiens and fifty feet 
high. A series of four of these regnlators were placed at a dis- 
tance of ahout 200 feet from each other. ‘The effect was much 
approved by a large number of people. 


A SPECIAL competition has been opened for erecting a statue 
to Carnot, the celebrated mathematician and politician of the 
First Republic, The number of competitors exceeds fifty, and 
some of the works sent are highly creditable to their authors, 
The statue is to be erected by public subscription at the birth- 
place of Carnot, Nolay, in Cote d’Or. 


‘Our Paris correspondent informs us that Philippart and Sons 
are preparing to work tramways at Roubaix with improved 
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Faure batteries, and that experiments will also shortly he made 
in London. Our correspondent witnessed some preliminary 
experiments which he thinks give room for high expectations, 
One of the most important changes is the substitution of flat for 
round sheets, which produced numerons cracks in the minium 
coating, and had been resorted to in imitation of the old Planté 
hatterie-. 


AT the anniversary meeting of the Sani ary Institute of Great 
Britain held at the Rojal Institution, Albe-narle Street, on 
Thursday, July 14, the Right llon, Ear] Forte cue in the chair, 
an address was delivered hy Prof. F. S. B. F. de Chaumont, 
M.D., F.R.S., chair.nan of the Council, entitled ‘* Modern 
Sanitary Scienc’,” and the medals and certificates were awarded 
to the successful exhibitors at the exhihition held at Exeter in 
October, 1880. 


Tue forty seventh aniversary meeting of the Statistical 
Society was held in the Society's rooms, King’s College, Strand, 
on the 28th ult., Dr, W, A. Guy, a past president, in the chair, 
The report was bighly satisfactory, showing that in the last 
decade the nunber cf |ellows, the income, and the amount 
invested have been more than donbled, while the expenditure 
had increased in a less ratio A new edition of theLibrary cata. 
logue is being prepared. Ten papers had been read during the 
year, The president for 1881-82 is James Caird, C.B., F.R-S, 


A SECOND earthquake is reported from Metkovich (Dalmatia). 
It was observed on June 14 at §.27a.m. During the night of 
May 17 a violent shock occurred in Haiti, causing several land- 
slips, through which a large number of cattle perished. The 
volcano in the Gulf of Santorin, which has been inactive since 
1870, again began to eject vapour on May 30 last. This activity 
increa ed considerably on June 2, The sea between Pala and 
Aeo Kaymene has again become heated. Larthquakes are 
reported from the east coast of Tunis. lt is stated that 
since June ro last Gabes and neizhbourhood was visited 
by a great many violent shocks, some recurring at very 
short intervals. The last shock was felt during the nizht 
of June 22-23. The mountains in the neighbourhood of Gahes 
are of voleanie nature; smoke rises during the nizht from the 
Ay-Duin Mountain (about 30 kilometres to the north-west of 
Gahes), and at Hlamma, 18 kilometres from Gabes, there are hot 
springs. Shock- of earthquike are reported from different places 
in Dalmatia; Ragu a on July 4, at 10.28 a.m. ; Budua, Castelastua, 
Sutomore, on July 4, at 10.19 a.m. and 1.53 p.m. ; duration, 
tw> to four seconds ; direction, north to south, 


TUE growth of American journalism is shown by recent census 
results to have been much more rapid than that of English. In 
1824 there were eleven daily newspapers in Philadelphia and twelve 
in New York, with a circulation varying from 10co ta 4000 
coptes, To-day the State of New York has 115 daily news. 
papers and $4 weeklies, with a combined annual circulation of 
384.328,4543 and Pennsylvania 98 daily newspapers and 57 
weekly papers, with a combined circnlation of 202,539,482, 
There are 962 daily newspapers in the United States, and 
803 weekly, semi weekly, tri-weekly, and Sunday newspapers, 
The total circulation of all newspapers is estimated to he 
1, 344.101,235, the bulk of which is in ten great States. 


Irom a recent U.S. Census Bulletin relating to the Fishery 
Industries of the Pacific States and Territuries (California, 
Oregon, Washington, and Alaska) we gather that the total 
nimher of persons engaged in these fisheries is 16,745, of whom 
7910 are Esquimaux, Alents, and Indians, and about 4000 
Chinese. A capital of over 2} million dollars is invested in 
vessels, boats, apparatus, building, &c, There are 53 vessels 
and 5547 boats. Among other items in this Bulletin we note 
that the nnmber of salmon caught in 1880 (to which all these 
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numbers refer) was 2,755,000, with a total weight of 51,862,000 
Ibs, The number of sealskins obtained was 155,718, valued at 
1,540,912 dollars. 

M. Ferry has ordered the teachers uf eleme tary classes of 
the colleges to conduct their pupils into the galleries of the 
Museum of Natural History at Paris, to explain to them the 
differences of the several kinds of animals, plants, and minerals, 
and to incite young pupils to collect specimens during their 
walks in the country round Paris, 

AN attempt at silk cultivation is to he made at Akaron, New 
Zealand, the valleys and bays of Banks’ Peninsula being con- 
sidered well suited for that purpose. The Colonial Government 
are sending to California and Japan for silkworms’ eggs and 
nulberry trees of the best kinds, with the view of encouraging 
the industry. 

THE Colonies and /udia reprints from a New Zealand paper 
some notes on a discussion at the Otago Institute, when Prof. 
Parker exhibited the skiu and body of the extremely rare and 
remarkable hird, Notornis Alantelli, The specimen iu question 
is only the third which has ever been captured, was caught low 
clown on the ranges, and it is probable that an expedition will 
he fitted out to search for more of the species. 

A PpoPpULAR explanation of Kant’s ‘“ Kritik der reinen 
Vernunft,” by Albrecht Kranse, has just been published by 
Moritz Schauenburg of Lahr (Germany), ‘‘iu celebration of the 
centenary of the publication of the great work.” 

AN important invention relating to railway signals has recently 
been made in Germany, and the model apparatus has just been 
completed at the central works of the Bergisch-Markische Rail- 
way Company at Witten. 
Electro-Technical Exhibition at Paris. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Red-handed Tamarin (JA/edas rufineanies) 
from Surinam, presented by Mr, Keiser; an American Black 
Bear (Urses americanus) from Nova Scotia, presented by the 
Earl of Caledon, F.Z.S., and the lIon, Charles Alexander ; 
two Grey Ichneumons (//erfestes g7itsezs) from India, presented 
respectively by Mr. C, R. Smith and Mrs, C, Hassell; a 
Common Raven (Corvus corax), British, presented by Major 
Botts ; a Carrion Crow (Corwzs corone), European, presented Ly 
Miss Mortimer ; a —— Monitor (Aozzfor, sp. inc.) from Ceylon, 
presented by Mr. E, Lindstedt ; a Sykes’ Monkey (Cercopithecus 
alboguiaris), three Vulturine Guinea Fow] (Nuida vulturina) 
from East Africa, deposited ; three Common Peafowl (Pave cris. 
‘atus), two Cheer [Pheasants (fhastanus wallichii), two Horned 
Tragopans (Ceriornis satyra), a Siamese Pheasant (Auplocamus 
pre@latus), bred in the Gardens. 


METEOROLOGICAL NOTES 


From a discussion by Dr, Hann of a series of hourly summer 
observations of air-pressure, temperature, moisture, cloudiness, 
and force of wind made by the U.S, Engineer Corps on the 
plateanx of the Kocky Mountains (the stations lying hetween 
3500 and 8500 feet above the sea), it appears that in valleys and 
wide basins, even at the greatest height, the influence of the 
daily barometer oscillation in summer is stil] very great, and no 
decrease with the height is noticed. The course of the curve is 
of the continental type, a comparatively large afternoon mini- 
mum, a slightly marked morning minimum, aud an earlier occur- 
rence (7 to 8h.) of the morning maximum. Jn the temperature- 
curve the most notable point is that the maximum is very near 
inidday, or lit le behind the culmination of the sun. The maxi- 
mum of absolute moij.ture occurs about $ a.m., and a second 
-maller maximum in the afternoon or evening. The maximum of 
cloudiness and wind-force occurs between 3 and 4 p.m., the 
riinimum between 3 and 4 a.m. 

In a letter dated April 14, Mr. Russell of the Sydney Obser. 
vatory remarks that the rain return for 1880 shows it to have 
been a dry year in New South Wales, as in many other parts of 
he world ; but the want of rain was rot severely felt because it 


The model will be exhibited at the ; 


came at favourable times for grass. Perhaps the most curious 
consequence of the short supply of rain was the stoppage of the 
river navigation for a considerable part of the year, thus pre- 
venting the wool from going by steamer to market, and increas- 
ing the cost of all stores consumed: the river curves show, for 
instance, that at Bourke the water was at summer level from 
June to Octoher, thus preventiug navigation. Mr. Russell hopes, 
by the combination of the rain and river observations, to find an 
answer to a local question of very great importance, viz. the 
amount and source of the water found in wells which are heing sunk 
hy the hundred in the inland arts of the colony. There can be 
no doubt that all, or nearly all, the water brought down in such 
abundance from Tropical Queensland hy the Culgoa, Warego, 
and Paroo Rivers sinks into the ground before it reaches New 
South Wales, and there is good reason for thinking that much of 
the water brought down hy the heads of the Darling sinks into 
the ground hefore it reaches Bourke. If this can be proved, 
which he thinks can be done in the course of a few years, there 
will be no fear for the abundance and permanence of the well- 
water. And when it is rememhered that in most cases the water 
rises to within thirty or forty feet of the surface, in many in- 
stances to the surface, and in one case twenty-six feet above the 
surface, the local importance of the question will be obvious, 


In studying the conditions of temperatnre of the Russian 
Empire some time ago, M. Wild found that the irregular distri- 
bution of temperature revealed by the isotherms might be eluci- 
dated by means of ‘‘isanomals ” (or lines of equal temperature- 
anomahes), Among the causes of the i:anomals special regard 
mast be had to the wind, which again immediately depends 
on the distribution of air-pressure, as shown by the isobars, 
A comparison of the lines of equal pressure with the lines of 
temperature-anomalies thus suggested, led M. Wild to recognise 
an intimate relation hetween the two systems, Reasoning from 
the results arrived at, he has attempted with some success to 
rectify the isobars over certain regions, where from want of 
observations their course was somewhat uncertain ; and further 
has even suggested the probable existence of a pressure-maximum 
in Northern Siberia, of which region however little if anything 
is positively known, owing to the want of barometric observations. 
M. Whild’s paper, which is of a provisional nature, appears in 
the Bulletin of the St. Petersburg Academy. (It is noted that 
M. Teisserene de Bort, inthe Paris Academy, has to a certain 
extent Leen prosecuting the same subject.) 


As an evidence of the great cold of last winter Mr. Angus 
M'‘Intosh, Schoolhouse, Lagzan, states in the Scofsman, that on 
June 20 the Balgown peat moss in that parish was still frozen at 
the depth of 24 feet beneath the surface. 


THE aurora has been remarkably frequent at Stykkisholm, Ice- 
land, last winter. From September 5, when the first aurora of 
the season was observed, to February 28, to which date the 
obseivations have been received, auroras were seen on forty-five 
nights, viz., five in September, eleven in October, four in 
November, eight in December, twelve in January, and five in 
February, the phenomena being very brilliant on September 29, 
December 23, January/31, and February 5. 


For some time the Registrar-General has been printing in his 
weekly returns the deaths from small-pox in London under three 
heads, viz., the vaccinated, the unvaccinated, and those regard- 
ing whom no statement is returned, The results show for the 
whole mortality from small-pox substantially the small-pox curve 
as given in NATURE (vol. xxiv. p. 144), with its characteristic 


| saddle-shaped maximum, the dip between the two heights of the 


curve being towards the end of March, On projecting curves 
of the death-rates fer the vaccina‘ed and the unvaccinated, it is 
seen that the dip in the curve for the whole mortality is due to a 
diminution of the deaths of the unvaccinated during March as 
compared with what occurred before and after, In other words, 
those climatic influences which raise the mortality from small- 
pox to the annual maxima, first in January-February, when the 


| weather is coldest, and again in May when driest, hear with 


more fatal effect on the unvaccinated than the vaccinated. As 
fatal terminations in small-pox cases arise chiefly from compli- 
eati ns with other diseases, and as the times of maxima of the 
curve point to diseases of the nervous system and the respiratory 
organs as those mostly concerncd, even one year’s results, parti- 
cularly a year with cold and dryness so unv ual'y pronounced, 
nay be pointed to as warranting an inquiry of some importance 
into the relations of the vaccinated and unvaccinated to attacks 
of small-pox, 
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SOLAR PHYSICS—THE CHEMISTRY OF THE 
SON * 


ie 
\WHEN we have familiatised ourselves with the general pheno- 
mena presented to our notice by the analysis of the light 
proceeding from different sources, and wish to apply this know- 


Fic 1.—Steinheil’s form of four-prism spectroscope. A, collimator; B, observing telescope. 


ledge to the study of the sun, the first work to which attention 
must be given is a very admirable memoir of Kirchhoff (1861).? 


Ay 


) 


Fic 2.—Copy of a photograph of the solar «pectrum in the region of the thick calcium lines, 
y Lockyer. 


In this, after referring to the prior work of Fraunhofer and others, 
he goes onto show that the same principles which had then been 
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as that upon which Kirchhoff began his work. 
absolutely untouched photograph of a part of the solar spectrum 
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employed to suggest the extreme probability of the existence of 
sodium in the atmosphere of the suo, and the probability, 
therefore, that the dark line D, which we see in the spectrum, was 
caused by the absorption, by the cooler sodium vapour, of light 
proceeding from the solar nucleus which was hotter than the 
vapour; might be applied to other substances, such as iron, 


cobalt, nickel, and s» on; and that if these were 
experimented on in the same manner, other of the 
dark lines in the solar spectrum might be ex- 
plained. 

Now I propose, in the first instance, to show 
what Kirchhoff saw, and what he did—his manner 
of work. Kirchhoff, and after him Angstrom and 
Thalen, to whom further reference will be made 
presently, used spectrascopes placed close or nearly 
close to the source of light. Kirchhoff’s work was 
done by a spectroscope of this model. We have 
a slit and collimating lens, a train of prisms, which, 
of course, during the observations are carefully 
covered up, and the observing telescope. This io- 
strument may be turned to the sun, or to a cloud 


4 illuminated by the sun in case the quantity of light 


which enters the instrument when turned directly 
towards the sun is too great to allow of easy ob- 
servation; or light from the sun or a cloud may be 
reflected into the instrument hy a mirror. Kirchhoff 
was enabled by means of properly contrived measur- 
ing apparatus to map down the positions of the 
lines observed, 

Let us see, first of all, what kind of thing 
Kirchhoff saw, To give an idea of this I propose 
to throw on the screen photographs of that portion 
of the spectrum which is not so readily observable 
Here then is an 


in the blue and violet (Fig. 2). We get in great pro- 
minence in the spectrum two very thick lines, which 
are called II and Kk, the precise position of which 
in the sular spectrum are shown by means of the 
diagram of the spectrum (Fig. 3). By moving his 
observing telescope alonz the spectrum, as it were, 
the telescope being furnished with a delicate micro- 
meter, or some properly-contrived means for defin- 
ing the exact position of each line, Kirchhoff was 
in that way able to prepare a map of the whole 
spectrum. Indeed he did prepare this map with 
the object of providing himself with a scale of ex- 
treme value for the future work which he then laid 
out for himself. The future work heing this :—he 


wished to determine the positions of the brizht lines given by 
the different chemical elements ; having got this information, he 


Seed. 


Sl rt 


Fic. 3.—Wave-length map of the solar spectrum, including the infra-red. 


wished to put the same question to the solar spectrum with 


* Lectures in the Course on Solar Physics at South Kensington (see p. 150). 
Revised from shorthand notes. The first lecture is omitted, as it dealt with 
the general principles of spectrum analysis. 

2 “ Researches on the Solar Spectrum and the Spectra of the Chemical 
Elements.” Yvaxsactions of the Berlin Academy for 1861. Translation by 
Prof. Roscoe (Macmillan, 1862). 


employed. 


regard to each of those elements as already had been done in 
the case of sodium. 
made an addition to the slit of the spectroscope, such as was then 


How then did he propose to do this? He 


He put a prism in front of it, by means of which he 


illuminated one half of the slit with the direct light of the sun, 
and the fother half with the light from the vapour employed 
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reflected on to that other half by means of the prism. You will 
see in a moment, therefore, that it was quite easy by this 


‘F.G. 4.—Stelnheil's stit, showing reflecting prism, 


method to see in his observing telescope no longer the spectrum 
of the sun alone, but the spectrum of the sun together with the 


Fic, 5.—Path of light through comparison prism. @/o, prism, 2, light 
source; », roint of reflecticn ; s, slit; ¥, ight source in front of slit. 


Spectrum procuced by each of the chemical sutstances which he 
cho e to experiment upon, 
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Again, anticipating matters somewhat, I can show you 
something like what Kirchhoff then saw—only again I give you 
a photograph, and therefore we have a part of the spectrum with 
which he did not begin his work, In the lower half of this 
slide we have the solar spectrum. There are the two lines I and 
K, and in the upper portions we have the bright lines given us 
by a metallic e'ement—in this cae cerium, You see when 
some of the metallic elements are treated in this way they have 
a trick of giving us very complicated spectra, 

(The photograph was projected on the screen.) 

I will show you the iron spectrum which Kirchhoff worked 
upon, The point was to determine which of the bright line; corre- 
sponded with the dark Fraunhofer lines. Over the whole visible 
reach of the spectrum Kirchhoff maj ped the re:ul's, for iron; I 
will give one or two extracts from his paper. He says, ‘‘ It is 
specially remarkable that coincident with the positions of the bright 
lines w hich I have observed [that is the brigbt lines from the vapour 
of iron, using two iron poles with an induction coil] definite dark 
lites cccur in the solar spectrum, By the help of a very delicate 
method of observation which I have employed, I believe that 
each coincidence ob.erved by me between the iron lines and the 
lines of the so'ar spectrum, may be considered to le at least as 
| well establi-hed as the coincidence of the sodium lines.” Then 
he shows, limiting his attention to sixty of the most defined iron 
lines in the region included in his map, that the betting that 
there was iron in the sun was about three trillions to one, dealing 
alone with the absolute matching of the positions of the lines 
recorded in the solar spectrum, ‘Then he goes on to show that 
this probability of three trillions to one was rendered still greater 
by the fact that the brighter a given iron line is seen to be the 
darker as a rule—and I beg you to mark those words ‘“‘as a 
' 7ude”’—does the corresponding solar lme appear. Hence th’s 
coincidence must be produced by some cause, and a cause can | € 
assigned which affords a very perfect explanation of the pheno- 
nienon. He then gives the cause, which has already been 
stated by Prof. Stokes. 


Fic. 6.—Coincidence of some of the bright lines of iron with some of the Fraunhcfer tines. 


Now before I go further I must point out that there is ® 
considerable assumption here. It is quite easy in an electric 
lamp to produce the vapour of a meteorite or of any of out 
terrestrial rochs, to throw their spectra on the screen, and to 
map them with considerable minuteness; and we say we have 
the spectrum of such and such a meteorite, or of such and such 
arock, Similarly we can get the spectrum of iron term‘nals, 
and serve that in the same way, and we are considerably 
astonished at the wonderful simila-ity of the results thus ob- 
tained. Now chemistry has advanced to a certain stage, and 
low temperature chemistry comes in and shows us that this 
meteorite or rock may be an excessively complicated substance, 
The same chemistry spplied to iron shows that nothing can be 
done with it, But to say that iron cannot be broken up because 
low temperature chemistry fails to break it up is, you will see, 
an assumption, for as we undoubtedly get the lines of the con- 
stituents of the rock, or of the meteorite, recorded in the spectrum, 
we may also be registering the lines of the con-tituents of iron; 
and it is fair to say this, because we know that in the electric arc 


we have a stage of heat at which at present no experiment what- | 


ever has been made. 
Passing on from that poii.t, however, I will ask you to consider 
somewhat more in detail that part of Kirchhoff’s work which 


| deals with the connection between the solar spectinm and the 
| spectra of the chemical elements.” 

Confining his observations to the region of the solar spectrum 
between F and D, Kirchhoff found the following coincidences 
between lines in the spectra of certain elements and the Fraun- 
hofer lines :— 


i Lines. | Lines. 

| OCT UTI | Tron eee oe 
Calcium 13 Chromium... ... 4 
Barium Fi Nickel aN 28 

| Strontium ... 2) Cobalt Bo Ke 

j Magnesium B Zinc 2 

| Copperuee.. 3 Gold 1 


Hofmann? continued these researches on both sides cf the 
region observed by Kirchhoff as far as A on one side and G on 
the other, and in addition investigated the spectra of the follow- 
ing metals :—Potassium, rubidium, lithium, cerium, lauthanum, 

| didyminm, platinum, palladium, and an alloy of iridium and 
ruthenium. Hofmann added the following coincidences betwcen 


’ 


1 “ Researches on the Solar Spectrum.’’ Rcscoe’s translation, Part I , 


| p 28. 
| * Kirchhoff’s ‘ Researches,” translated by Roscoe, Part I , Supplement. 
3 7. Part II , Appendix. 
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lines of the spectra of the different chemical elements and the 
dark solar lines :— 


Lines, \ Lines. 
Calciiny ee eto Chromium ... fo) 
JOTI aap boo | Nickel 4 
SOT TIE ng ae | Cobalt 4 
Magnesium oo © ; Zinc 3 
(Caps zag aa { Cadminn 2 
WPI cca, om po E Gold ... 1 


The spectra of the additional metals examined gave the fullowing 
coincidences :-— 


Lines. Lines, 
Cerium eo en eS Platinum) cn. I 
IOWA ETN oop Goa Rubidium and Fri- | 
Lanthanum tee I dium Prat 
alladiuivie, ss 2 | 


The potassium spectrum could not be obtained by moistening 
the electrodes with salts of this metal, and when poles of the 
metal were employed the spectrum wes so very feeble that only 
two prisms could be employed, and hence the po-ition of the 
lines with regard to the solar lines wasn: t easilydetermined. Tle 
noted that the line Ka was better seen if the Bunsen flame was 
used instead of the electric spark, 

In conclusion Kirchhoff and Ilofmann state that, although the 
additional observations have added nothing to what the previons 
work had taught, they have coufirmed the results of the previous 
examination. A large number of lines of iron and of calcium 
occur in the yellow and the blne, and all these were found cvin- 
cident with well-defined Fraunhofer lines, ‘The probability that 
nickel is present in the solar atmosphere is greatly increased by 
the number of new coincidences observed. Cobalt remains 
doubtful, the solar lines coincident with a considerable number 
of its bright lines not baying been observed, New coincidences 
in the spectra cf barium, copper, and zinc with dark : olar lines 
confirm the presence of those elements in the sun’s atmos) here. 
In the cases of strontium and cadmium the number of coin- 
cidences seemed to be too small to warrant the conclusion that 
those metals are in the sun, The other chemical elements ex- 
amined, including potassium, did not appear to be visible in the 
solar atmosphere. The case of potassium however they cousider 
as donbtful, since faint solar lines are very near the red potassinm 
lines, 

Note that the passage from the spectrum of the spark to the 
spectrum of the sun lands us in doubt in many instances. 

Kirchhoff next discusses the bearing of this work on the 
physical and the chemical condition of the atmosphere of 
the sun, Of course this at once destroyed, at a blow, the 
idea of Sir William Iferschel that the sun was a cool habit- 
able globe with trees, and flowers, and vales, and everything 
such as we know of here. If the atmosphere were in a state 
of sufficient incandescence to give these phenomena it was also- 
lutely impossible that anything below that atmo-phere should not 
be at the :ame time at a higher temperature. He says, ‘‘ Judging 
of the height of the solar atmosphere from the phenomena 
observed in a total eclipse of the sun, it cannot be small in com- 
parison with the radius of the body, and hence the distances which 
two rays have to pass, one uf which proceeds from the centre, and 
the other from the edge of the disk, do not greatly differ.” That 
was a reply to an objection which had been urged to the effect that 
if a dark line had been prcduced by anything absorbing in the 
atmosphe e of the sun, there would be a very considerable dif- 
ference between the spectrum of the sun’s limb and the spectrum 
of the sun’s centre, for the same reason, ceéer?s paribus, that 
the sun is white at noon-day and reddish at sunset; for since 
our atmosphere is thin, the light passes through a greater stratum 
in the one case than in the other. At the sun the light would 
have to do the same thing, and we should get, therefore, a 
greater darkening of the limb than is actually observed. He 
says :—‘‘In addition to this we must remember that the 
lowest layers of our terrestrial atmosphere are those in 
which the distance traversed by the light increases most rapidly 
when approaching most nearly the horizon ; for the solar atmo- 
sphere, on the contrary, it is those layers which are elevated toa 
certain position abuve the solid crust of the sun which are more 
energetic in producing dark lines than the lower layers which 
possess a temperature slightly different, and effect bunt little 
alteration on the light.” He therefore places the rezion where 
this absorption takes place at a considerable elevation in the 
atmosphere of the sun. His notion is that the sun we see is 


what gives ns the continnous spectrum the light of which is 
absorbed ; that above that there is a haze different in structure 
from it, and yet not competent to give us the absorj tion lines ; 
that practically none of the absorption phenomena arise from 
tat stratum, but that above this very luminous rezion of haze the 
absor] tion phenon.ena take place. Such was Kirchheff’s view. 

We now pass on for some years to the next step, the work 
of another eminent man no longer amongst us, Angstrom.? 
He took up very nearly the same work as Kirchhoff did, and 
extended it in certain directions; but he did the work in a 
different way instrumentally. He was not content with the 
kind of scale which Kirchhoff had employed, a scale dependent 
on tbe construction of his instrument. He wished to have a 
natural scale. Iie therefore rejected the use of prisms, and used 
a diffraction grating, By means of this he obtainnd what was 
called, and what is still called, a normal spectrum ; and having 
obtained this he, as Kirchhoff had done before him, endeavoured 
to determine ‘he coincidence, or want of coincidence, of metallic 
lines. 

By the use of thee difiraction gratings measured with 
great care and expressed in terms of the stan’ard metre, along 
with a ccllimatcr and reading-telescope, the latter fitted with a 
micrometer screw which enabled the operator to determine with 
great accuracy the anyle through which it moved, Ang-trom was 
able to determine with great exactness the wave-le: gths of the 
mote prominent line of the solar -pectrum from A to H. Using 
these lines as starting-po'nts he was able, by means of the micro- 
meter, to mea. ure the anzle between any of the e points and any 
line which lay between them, and then writing these determina- 
tions in interpolation formulz'he was able to com, ute the wave- 
length of any observed solar line. 

The wave-lengths are given to the second decimal place, the 
unit being qaodscaath of a millimetre, . 

In che atlas which accompanies this memoir of Angstrém the 
seale is divided, so that one division corresponds to ygay'souath 
of a millimetre of wave length. In addition to marking the 
wave-lengths ofithe solar lines, their relative intensities are - hown, 
The map also shows the origin of each line and its correspon- 
dence with the lines of metallic spectra so far as these have been 
deterrined by Angstr6m and Thalén, 

The following is a summary of the coincidences observed ? :— 


Lines. | Lines. 
Hydrogen ... 4 | Manganese... ... 57 
Sodium | 6 @) Chromium... ... 18 
Barinm me 0 Cobalt eto: 
Calcium ae Nicl.el Wiese 33 
Magnesium soo LBD | ANG as. ais (2 ?) 
Aluminium mee 2u(2) (Copperees (cei 
Tron 7a 50) Titanium 118 


Angstrom remarks tht the number of these lines, about 800, 
might easily be increared by raising the metal. to a higher stage 
of incande-cence. Still, he observes, ihe number already found 
is quite sufficient to enable him to refer the origin of almo t all 
the -tronger lines of the solar spectrum lo known elements, thus 
confirming the opinion he had expressed in a previous memoir, 
that the substances which constitute the mass of the sun are 
doubtless the same as those forming that of the earth. Lut, he 
says, the fact must not he lost sight of that there exists, nearly 
midway between F and G, strong solar lines of which the origin 
is entirely unknown: still it would he premature to assert that 
the snbstances to which the e are due are not constituents of our 
globe. ; 

Of aluminium he says‘ that although it gives brilliant lines in 
different parts of tbe spectrum, yet the two lines situated between 
Frannhofer’s two II-lines are the only oncs which appear to 
coincide with solar lines. By way of explanation of this pheno- 
menon he points out that the violet rays are n nch the strongest in 
the spectmm of this metal. Ile observes that these two lines 
often present the same phenomenon of absorption as is shown 
by the yellow sodinm lines, which is a proof of their great 
inten: ity. He states finally that the point will be cleared up by 
ascertaining whether the ultra violet lines of aluminium cvincide 
or not wiih faint solar lines in that region. 

Of zinc he rewark»® that the two lines he has given of that 
metal as coincident with solar lines do not correspond with the 
latter in character, being wide, very strong and nebulous, so that 


t © Recherches sur le Spectre Swlaire ” (Upsal, 1869). 
Beeeio).p 35: 3 15, p. 36. 
4 1b. 5 1b. 
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the presence of zinc in the sun remains doubtful. It is note- 
worthy, however, that there are three lines in the magnesium 
spectrum which present the same nebulous appearance, and to 
which there are no corresponding solar lines, and yet mag- 
nesium is undoubtedly present in the sun. 

Kirchhoff’s and Angstrom’s maps are in all our labora- 
tories, and there is a very considerable difference between them. 
This difference arises from the fact that whereas Kirchhoff used 
an induction coil and spark, Angstrom varied his experimental 
method by placing no longer a spark, but the electric are in font 
of the slit of his instrument, In this case, therefore, he was 
determining the spectrum which was produced at the temperature 
of the electric arc instead of the spectrum which was produced 
at the temperature of the induction coil. The result of their 
combined attack is shown in the accompanying table :— 


Elements present in the Sun 


Kirchhoff. Angstrém and Thalén. 
Sodium. Sodium, 
Tron. Tron. 
Calcium, Calcium. 
Magnesium. Magnesium, 
Nickel. Nickel, 
Barium, _— 
Copper. _ 

Zinc. — 
Chromium, 
Cobalt. 
Tydrogen. 
Manganese, 
Titanium. 


So far then for that mode of observing the sun which consists 
in comparing the total light of the lizht-source with the total 
light of the sun, 

This introduces an important consideration. When wehave a 
yight source placed in front of the slit of the spectro cope it is per- 


Fic. 7.—The eyepiece end of the Newall refractor (of 25 inches aperture) 
with spectroseope attached. 


fectly clear that light from all portions of the light source must 
illuminate the slit. Similarly, if we content ourselves hy 
pointing the spectroscope to the sun, or to a cloud illumi- 
nated by the sun, it is perfectly obvious that the light from 
all parts of the sun must enter all parts of the slit, 

Is there any other way of observing the sun along with the light 
source? You will see ina moment that there is. [Ve can throw 
an image of the sun on the slit of the spectroscope. This work 
was begun in 1866, If an image of the sun contains, let us say, 
a spot or a facula, we can see it when we throw it on to the slit. 
If we can manage to do so we shall get the spectrum of the sun- 
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spot as distinguished from the spectrum of the other portions of 
the sun, or we shall get the spectrum of the facula as opposed to 
the spectrum of the other portions of the sun. The manner in 
which this kind of work is carried on is easily grasped. It 
simply consists in the use of a spectroscope of large dis- 
persion attached at the focal point of a telescope of considerable 
power. Here is the eye-piece end of Mr. Newall’s refractor, 
with a spectroscope, with a considerable number of prisms, fixed 
to the telescope by means of an iron bar, with the slit of it in 
the position of the focus, so that when the instrument is pointed 
towards the sun we see an image, in the case of this telescope 
something like four inches in diameter, with the spots and 
brighter portions wonderfully and beautifully clear, and hy 
means of the different adjustments of the telescope we can 
bring now a spot, and now one of the brighter portions of the 
sun on to the slit, and see if there be any difference between the 
spectrum of the spot and the spectrum of the general surface of 
the sun. 

If we wish to observe two adjacent spots and compare their 
spectra, we can rotate the spectroscope and look at both. 
Again, anticipating matters, I can show what we see to a 
certain extent, for latterly we have been fortunate enough to 
obtain sme photographs of the spectra of sun-spots. 


Cit 


i 


Fic, 8.—Spectrum of Sun-spot, showing the widening of the D lines. 


The dark portion gives us the spectrum of the spot throughout 
the whole length of the spectrum. Thut is a case of continuous 
absorption, The continnous radiation of the sun is cut off, but 
independently of this continuous absorption some of the lines are 
considerably thickened in the nucleus of the spot (Fig. 8). Now 
the lines observed in the first instance were the lines of sodium, 
and the point of the observation was this. Two rival theories 
had been suggested to explain how it was that the sun-spot was 
dark, One school said it was due to absorption, and another 
that it was dune to the defect of radiation from the interior gases 
of the sun. If we had been dealing with defective radia- 
tion, we should still have been dealing with radiation, and 
should have expected to see bright lines; but no obvious 
bright jines were seen in the spectrum of the spot; what we 
did see was the thickening and darkening of the lines and the 
continuous absorption, In the case of the ines of sodium it 
was very marked ; so that we were perfectly justified in saying that 
the sun-spot was really not produced by any defect of radiation, 
but was truly and really produced by an increased amount of 
absorption. 

I hope to show you that we can vary the thickness o1 
this line in precisely the same way that it is varied in the dif- 
ferent sun-spots, and if then we examine the conditions under 
which we can experimentally make the line thicker, we shall in 
that way get some explanation of the thickening of the line in 
the solar spot. ‘Ihis experiment is rather a difficult one. We 
will volatilisxe some sodium in the electric are and throw its 
spectrum on the screen. I hope to show that the absorption 
line is very thick to start with, and then it becomes very thin ; 
if I give it time it will thin down gradually. What is the cause 
of the thickening and the thinning? It is perfectly obvious, 
The temperature is practically the same all the time, but we 
have a very considerable quantity of sodium vapour surrounding 
the incandescent poles in the first instance. On the further ap- 
plication of the heat this sodium vapour goes away by degrees, 
and we gradually deal with a smaller quantity, and as we deal 
with a smaller quantity the line thins. We therefore are 
justified in saying that when in a sun-spot we get the line of 
sodium considerably thickened, that is due to the fact that ina 
sun-spot there is a greater quantity of sodium vapour present. 
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That was the first experiment with which I am acquainted 
which enabled us to locate chemical phenomena in any particular 
part of the sun. 

Now although in the year 1866 a great many people were 
familiar with the spots on the sun, those who had heen favonred 
by a sight of a total eclipse, and many more who had read the 
accounts of total eclipses, knew that there was a great deal more 
of the sun than one generally sees. From the time of Stannyan, 
who observed the prominences at Berne, down to the year 1842, 
let us say, several eclipses had been observed, and very beautiful | 
coloured phenomena had been recorded by different observers. 
Red things had heen seen projecting round the dark moon during 
the time of eclipse, and although many held them to Le beautful | 


effects produced by the passage of the moon over the sun, or | 
even clouds in the atmosphere of the moon coloured by the 
strange way in which the solar light then fell upon them, a 
larger number of people, on the other hand, insisted that these 
things must really belong to the sun. Now if that were so, it 
was perfectly clear that we should not be contented with merely 
observing the chemical nature of the spots. 

Having the spectroscope, the things which showed thus, and 
which up to that time had only been observed during eclipses, 
would be more or less //#, if they were not absolutely rendered | 


visible, by this new instrument; and for this reason: the 
things seen round the sun during an eclipse were not there 
for the instant of the eclipse only: they were always there: 
why did we not see them? The illumination of our own air pre- 
vented this. What was our own air illuminated by? By the sun- 
light. Now whereas increasing dispersion does considerably 
dim a continuous spectrum for the reason that it makes it extend 
over a larger area on the screen, it does not dim to any great 
extent the brightness of a line, so that by employing a consider- 
able numher of prisms we ought to he able to abolish the illumina- 
tion or cur air altogether, and in that way we should no longer be 
limited to determining merely the chemical nature of the spots, 
we should he equally able to determine the nature of the sur- 
rounding solar atmosphere, supposing the }-henomena observed 
during eclipses were really solar, and not Innar or terrestrial. 
Twill make an experiment with the electric light. I begin 
with a bright ccntinuous spectrum. We will charge the cup in 
the lower pole with some vapour which will give us a bright line, 
in addition to the continucus spectrum due to the poles, and 
these two things must fight it out between them. If everything 
goes well what should happen will be this: by first mounting 
one prism, then two, and then three, the continuous spectrum 
will be gradually enfeebled, the line keeping the same luminosity 


Fic. 9.—Eclipse of 1870. 


during the whole time; we shall find that relatively the line 
will be much brighter than the continuous spectrum by the time 
the experiment is concluded, That was the principle which it 
was suggested would enable the spectroscope to be used in 
making what have been called artificial eclipses. 

Now if we ask what are the phenomena presented by eclipses, 
the sort of thing the spectroscope is called upon to observe, 
we shall see the very considerable advantage of the introduction 
of the new method. In the first place the eclipses, which are so 
full of the precious knowledge to be got only at that moment, 
are almost instantaneous, so far as each particular phenomenon 
is concerned ; and, secondly when the duration is say, four or 
five or six minutes, which is a very considerable time during an 
eclipse, and which allows a great deal of work to be done; only 
a very small part of the more interesting regions of the solar 
atmosphere is uncovered ; one part, of course, when the moon 
is passing over one limb of the sun, and the other when the 
moon in passing, liberates it, and brings it into light again. 
What I would draw chief attention to is the lower part of 
the brilliant portion seen around the dark moon, We shall 
have to discuss the upper portion, which is called the coronal 
atmosphere, or corona, on a later occasion. This mere visual 
reference, of course, is simply in anticipation of the chemical 


Photograph of the corona taken at Syracuse, 


nature of the different strata upon which we lave to operate by 
the spectroscope, and about which I shall have therefore to tell 
you in that part of the lecture which has to do with localisation. 
We shall thus determine, after what has been already said with 
regard to Kirchhoff’s hypothesis as to the position of the region 
where the lines ought to be seen in the corona, whether during 
an eclipse we get anything like a justification of this hypothesis. 
This drawing is really a very beautiful reproduction of an eclipse. 
We have a round dark moon, which in this case is represented as 
entirely covering the sun ; then these different prominences and 
luminosities, this wonderful set of streamers, or whatever you 
like to call them, which seem to veil, or to render less distinct, 
something else which is lying beyond them. You will see here 
that some of these prominences are red, and others have a yellow 
tinge, and that, quite independent of the colour of the prcmi- 
nences, we have the most exquisite colonred effec’s. Sometimes 
the radial structure is not so marked, and reveals indications of 
structure further away from the sun. You see wonderfully 
delicate tracery, lines being seen now in one part and now in 
another. In the photograph taken during the eclipse of 1870 
we see thatthe luminosity of the solar atmosphere was excess- 
ively irrezular, by which I mean that in one part we get a very 
considerable excess of light, quite independent of the sharply 
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defined promineuces, whereas in other portions the atmosphere 


of the sun at the same height is not nearly so luminous. Now in 
none of these ca es haye we been able to see the thing which 
struck us most clearly the moment the artificial eclipse system 
was set at work, 

The drawings of the eclipse of 1842 show us that before 


G 
Fic. 10.—Line C (red), with radial slit. 


there is a fine low level of the same colour as the prominence 
itself, The other drawings give us those prominences after the 
moon had covered all the lower portion, and that is as good an 
indicatim as I can think of of tle extreme difficulty of 
making observations during eclipses, and how important it is | 
that one should have a method which makes us independent of | 
them, 

llow then is this method carried on? It should be per- 
fectly clear that if instead of using our slit to bisect a spot 
we allov the slit to full on the edge of the sun, and then 
fi-h round it, if the method is competent to abolish the illu. 
mination of our atmosphere, to make the brizht lines visible, 
that here and there if we catch a prominence the slit will be 
illuminated by the light of the prominence ; and if we have the 
image of th2 sun very accurately focus:el on the slit, if we 
know the size of the image of the sun, and if we know the 
length of onr slit, the length of the slit illuminated hy the pro- 
minence will enable us readily to determine the exact height of 
the prominence ; so that if it should happen that there is a sort 
of external invisihle sea ronnd the sun usually invisible, but 
Which this new method will pick up, that we shall get the depth 
of the sea sounded for us by the length of the line on the 
sht; and further, if that sea is not absolutely level, but if it 
swells here and there into waves and prominences, the slit will 
enable us to determine the height of the prominences. Some 
copies of very early drawinzs show exactly what is seen when a 
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Fig. 11.—Line D3 (yellow), with radial slit. 


it was possible to observe the edge of the sun without the 
intervention of the dark moon there was much evidence which 
went to show that these red prominences or flames, these dif- 
ferent coloured phenomena, were really, so to speak, upper 
crests of an almost continuous sea round the sun, 

In the drawings in question, connecting the prominences, 


Fig, 12.—Line F (blue-green), with radial slit. 


prominence is thrown on the slit, and show very well the point 
at which I have been driving. 

Again, if we do fish round the sun in this way, and if thee 
prominences really do give us lines, we have exactly the same 
method of determining the chemical nature of this exterior sea as 
Kirchhoff employed in determining the composition of the general 
light of the sun; only we have this great addition to our know- 
ledge in this case, that whereas Kirchhoff had to suggest an 
hypothesis to explain the possible locus of the region which pro- 
duced the lines due to the different chemical suhstances, we have 
the hard fact beneath our eyes, because if we pass over the pro- 


| mnence, and if it is built up of iron, let us say, then we shall 


see iron lines; if it is built up of calcium, then we shall see 
calcium lines, and so on. Now what are the facts? Here is 
the first observation that was recorded with absolute certainty 
touching the chemic1l nature of the exterior envelope of the sun, 
We find that we are dealing with the line C; and although 
Kirchhoff did not tell us the origin of this solar line, he sho ved 


| that it was quite possible to determine the origin of the lines 


even if they were produced by gaseous hodies, Angstrén went 
further, and added gaseous bodies to the subject of his investi- 
gation, and he found hy using a Geisler tube he got a line 
in the red exactly coincident with the line C in the spectrum 
of the sun, When therefore we had such an observation as 
this, showing one of the lines produced by this external sea, co- 
incident with the C line of the solar spectrum, we knew at once 


ie) 
tedium 


hydrogen 


Fic. 13.—Spectrum of the sn’s photosphere (below) and chromosphere (above). 


that that line was produced by hydrogen. It was obvious, of 
course, that at once the other lines of bydrogen should be in- 
vestigated. The next obvions line of hydrogen is F in the blue 
green, and when the question was put to this line, iu that case 
also it was found that the prominences gave out no uncertain 
sound—that the prominences were really and truly composed 


toa large extent of what we call hydrogen; that is to say, the 
spectral lines observed when we render hydrogen incande-cent 
are ideutical with the spectral lines observed when we throw one 
of the solar prominences on the slit. It was soon found that 


| this continuous ocean, this continuous outer shell of the sun, 


varied considerably in thickness from time to time, and it was 
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also found that other substances be-ides hydrozen, some of | 
which at present we know nothing of, others of which we now | 
think we know a great deal of, also appear side by side with the 
lues of hydrogen. I have alreidy stated that other substances 
besides hydroren have been deter ained to exist in this lower 


NA 


CRE 273 


chro:nospheric layer. In almost all cases, however, we find that 
the-e Imes are never so long as the hy-trogen line, from which 
we gather that the maznesium sea, to take a case, is a much 
shallower one than the hydrogen sea. I should further add 
here that when the sun is moderately active and can be well 


Vic. 14 —Solar prominences (Youag), showing lateral currects. 


oerved, as in a fine climate like that in Italy, this magnesium | 


sea can be detectel all ronn] the sun, so that we have in the 
chrom spheric layer, first of all, a sea of hydrogen with its 
proninences, and then at the bottom of this sea another sea 
of magnesium, which wells up sometimes where the prominences 
are strongest. 


spots and prominences to which Prof, Stokes referred. 


The different forms which these prominences assume are very 
striking, You will have no difficulty in seeing that there is 
really a fundamental difference between them, and that all 
present us with indications of movement, aud these movements 
enable us to apply a test to the theories of the formation of 
Prof, 
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Fic. 15.—Diagram showmg how the prominences are da.ly recorded (Respighi). 


Stékes pointed ont thit a great many phenomena require 
that the sun-spot shall consist of descending currents, and that 
these prominences, which when we can see them are fed by the 
incandescent matter of th- sun, should not be descending cur- 
rents like those in spots, but should be yascending currents,—in 


fact masses of incandescent vapour shot out from the very 
| bowels of the sun itself. The drawings, which we owe to the 
| skill of Prof, Respigi, drawn by the simple contrivance of 
| opening the slit after we have got the image of the prominence 
carefully upon it, give us a great many cases of upward move- 
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ment and lateral movement, sometimes excessively intense, 
giving indications of their being carried either to the right or 
to the left of the picture by horizontal currents, 

Such then is a first preliminary survey of the method of 
observing the chemistry of the sun, not asa whole, but of each 
particular little bit of the sun, chosen here and there, and 
brought npon the slit of the spectroscope. 

J. Norman Lockyer 


SOME OBSERVATIONS ON THE MIGRATION 
OF BIRDS* 


\VHILE showing some friends the astronomical observat sry 
and acces:ories connected with the College of New Jersey 
at Princeton, on the night of October 19, 1880, after looking at 
a number of objects through the 9}-inch equatorial, we were 
shown the moon, then a few days past its full phase. While 
viewing this ohject my attention was at once arrested by numbers 
of small birds more or less plainly seen passing across the field 
of observation, They were in many cases very clearly defined 
against the bright background ; the movements of the wings were 
plainly to be seen, as well as the entire action of flight. In the 
same way the shape of the head and the tail were conspicuous, 
when the bird was well focussed. As the moon had not been very 
long above the horizon the direction of observation was conse- 
quently toward the east, and the majority of the birds observed 
were flying almost at right angles to the direction in which the 
glass was pointed. 
Here then was opportunity fur the determination of twa points 


—the kind of birds that were flying, and the general direction in 


which they were moving. Respecting the first, it was com para- 
tively easy to decide as to what families the species belonged. 
This point was gained by observing the general shape of the 
birds, their relative size, the motion of their wings, and their 
manner of flying ; that is, whether the flight was direct or undu- 
lating, by continuous strokes of the wings or by an intermittent 
motion of those members. 

Most of the birds seen were the smaller land birds, among 
which were plainly recognised warblers, finches, woodpeckers, 
and blackbirds ; the relative numbers t eing in the order of kinds 
above named. Among the finches I would particularly mention 
Chrysomitris tristis, which has a very characteristic flight ; and 
the blackbirds were conspicuous by the peculiar shape of the 
tail, from which characteristic I feel most positive in my iden- 
tification of Quiscalus purpureus. 1 mention such details to 
explain just how observations were made and ccnelusions 
arrived at. 

In regard to the second point, with rare exceptions the birds 
were found to be flying from north-west to south-east, I do not 
mean that this was absolutely the direction, but that it was the 
approximate aud general one. 

It is not within the scope of the present paper to do more than 
give details on two other points, namely, the estimated number 
of birds passing through a given space during a given time, 
and the height at which the birds were most abundant, For 
the basis of the first of these points it was necessary to note, 
first, how many birds passed through the field of observation 
per minute, and second, how near or how far distant from the 
glass the birds would have to be in order to be seen at all, that 
is to be in focus, 

The height of the moon above the horizon in degrees and tbe 
two limits of the area of observation—that is how near or how 
far the birds noted were from the glass—supply the data for 
determining bow high the birds seen were flying, and tbis, 
combined with the number noted as passing per minute through 
the field of observation, gives the basis for computing haw 
many birds were passing through a square mile in a given time. 

In this connection it may te well to specify how the two limits 
of observation were defined. The inferior limit, that is, the 
nearest poiut where objects could be seen with distinctness, was 
easily determined by the power of the glass; this is about one 
mile distant. The superior limit, or the most distant point, is 
provisionally assumed to be not more than about fuur miles 
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| now have proof. 


away, on the hypothesis that the birds would not fly at a greater | 


height than ten thousand feet. It inay appear, as future obser- 
vations are made, that this last limit is not correct, bnt the reasons 
for assuming such a height as the superior limit are sufficient to 
warrant its use in this case, for birds were observed on this same 
night at a late hour when the height of the moon abave the 


* From the Bulletén of the Nuttall Ornithological Club for April. 
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horizon would make the point at which the hirds were noted 
almost at this great elevation, viz, ten thousand feet, 

_ 1am greatly indebted to Prof. Charles A, Young for assistance 
in these observations, and with bis aid have arrived at the con- 
clusion that the average number of birds passing through the 
field of observation per minute was four and a half, Prof, 
Young has also Kindly assisted me with the details of the 
problem in regard to the limits and area of the field; and the 
ees diagram and computations are from his study of the 
matter, 

Moon’s altitude = 30°; moon’s semi-diameter = 15’ 05”. The 
area of observation is a flat triangle = B, A,C. From this must 
be deducted the small triangle b, A, c, the area within a mile of 
the glass. The flight of the birds is thought to be nearly at right 
angles to the field of observation, 


B 


Area of triangle B, A, C = 0°07020 miles, 

Area of triangle hb, A, c = 0 00439 miles, 

Therefore b, B, C, c = 0°065S81 = j4.z mile. 

Distance from A to B = four miles, 

Number of birds seen per minnte = 4, 

Number of Lirds per square mile per minute = 68, 
Wel Daseomn 


(Mr. Scott’s novel and important observations definitely esta- 
Llish on a scientific bacis <everal points in relation to the migra- 
tion of birds that have heretofore rested almost wholly on 
conjecture and probability, 

We have, first, the fact that the nearest Lirds seen through the 
telescope must have been at least cne mile above the earth, and 
may have ranged in elevation from one mile to four miles. It 
has been held that birds when migrating may fly at a sufficient 
height to be able to distinguish :uch prominent features of the 
landscape as coast lines, the principal watercourses, and moun- 
tain chains over a wide area. Of this, thanks to Mr, Scott, we 
It therefore follows that during clear nights 
birds are not without guidance during their long migratory 
journeys, while the state of bewilderment they exhibit during 
dark nights and thick weather Lecomes explainable on the 
ground of their inability to discern their usual landmarks—points 
that have been assumed as probable, but heretofore not actually 
proven. 

Thece observations further indicate that many of our smaller 
birds migrate not only at night but at a considerable elevation— 
far beyond recognition by ordinary means of observation, A 
promising field is here opened up, in which it is to be hoped 
Investigation will be further pushed, not only by Mr. Scott but 
by others who may have opportunity therefor.—J. A. ALLEN.] 


ON THE EQUIVALENTS OF THE ELEMEN- 
TARY BODIES CONSIDERED AS REPRE- 
SENTING AN ARITHMETICAL PROGRES- 
SION DEDUCIBLE FROM MENDELEEFF'S 
TABLES 


THE relatively quick succession of new elementary bodies 
which has marked the last decade of scientific progress and 
which must be considered as the result of chemical research, 
pioneered and guided by spectroscopic study, has brought very 
prominently into notice Mendeleeff’s most remarkable law of the 
periodicity of the chemical elements. ; ; 
Originally published in Russian in 1871, his memoir has since 
been translated and reprinted by the author in the J/onéteur 
Scientifique (July, 1879), and thence has been translated into 
some of the English j urnals, 
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difference, the law of proportionality being thus still ohserved. 
Now takinz the simple arithmetical progression having for 
difference m = 3, 1416, it furnished a series of terms which 
markedly concord with the series of the atomic weights or 
equivalents as presented by Mendeleeff’s Tables, and the succes- 
sive blanks occurrmg in the series established by him in his 
Tables are very approximately filled up by the succession of the 
terms of this progression both as regards numerical values and 
order of succession, 

To demoustrate thi. Mendeleeff’s Tables have been drawn out, 
with the addition oppose each equivalent of the corresponding 
approximate value in ters of the progression 7. 

In Table 1., containing his grouping into 7yfical and Great 
Periods, there is shown the succession of the elementary bodies 
and their equivaleuts, a> also the comparative concordant succes- 
sion of the terms of the progression m with approximate values 
mostly in terms of 3 7. 

Inu the Table I:., or of Periodic Series, the blauks existiag in 
these series as indicated by Mendeleeti are shown to he very 
approximately filled up by corresponding terms, in value and 
order of succession, of the progression 7, This is markedly the 
case as regards the gap existing between the series $ and fo, 
where are wanting éwelve ¢erms, which, heing filled up by sue- 
cessive terms of the progression 7, the thirteenth term, corre- 
sponding to the equivalent of Lanthanum = 180 (?) isrepresented 
in the progression x by the valne 5717 = 180, 1164, or approxi- 
matively by the value 577 = 179, 0712. 

Considering this progression of terms of w it will be found that 
of the sixty-five elementary bodies given in Mendeleeft’s Tables 
the following corresponaing equivalents are represented, with an 
approximation of less than a unit, by terms of the progression :— 


H = I ine 47 = 1, 0472 
Be = O, 6 fis eS ©, 4enb 
c = 12 oe 4m = 12, 5664 
O = 16 aes 5m = 15, 7080 
Fl = 19 cos 6m = 18, 8496 
Si = 28 ais gm = 28, 2744 
Ph = 31 a lom7 = 31, 4159 
Ca ss 4o ee 137 = 40, 8404 
Ta = 48? Dd Ig 77m = 47, 1240 
Va = 5! aes 167 = 50, 2656 
Fe = 56 as ISm= 56, 5458 
Ni = 59 «19m = $9, 6904 
Co = 59 ZOO ” ” 
Cu = 63 Bae Bar = Ce Bie 
Zn = 65 21m = 65, 9736 
(Gallium? = 6911 22m = 69, 1150) 
(Norwegium? = 72 237 = 72, 2566) 
As = 75 247 = 75, 3984 
Se = 78 25m = 78, 5400 
Rb = $5 277 = $4, $232 
Yt = $3 CO 7 GUNS 
Zr = 90 297 = QI, 1064 
Nb = 94 397 = 94, 2477 
(Terbium? = 99 32 m = 100, 5312) 
Ru == J itoyeh 33 7 = 103, 6725 
Rh = Io4 i a 
Pd = OG 347 = 106, $144 
Tn = 10g 36 m = 113, 0976 
Sb = 122 Calan liek, Grea 
We = 125 40 7 = 125, 6636 
Cs = 19 42m = 131, 9472 
Di = figthe 44 7 = 138, 2300 
Ge = 140-141 45 7 = 141, 3720 
(Eom = 153 49 ® = 153, 9384) 
Decipium? = 157 50 7 = 157, 0795 
Er = 1978? 
La = 180? TG a eke ere: 
Ta = 182 58 r = 182, 2128 
Os =) 195 62 r = 194, 7786 
Ir =O, 6 
Pt = 198 3% = 197, 9208 
Hg = 200 64 7 = 201, 0624 
Ti = 204 65 7 = 204, 2040 
Pb = 207 667 = 207, 3459 


Such a concordance must be taken as some proof of the reality 
of a certain correspondence between the values of the equivalents 
and those of the terms of the progression z, 

It is fully admitted that the equivalents are but relative, both 
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as regards their number and their numerical values, to the forces 
which the present state of chemical analysis can bring to bear on 
matter, and admitting the existence of a law of progression by 
which the equivalents may be connected, such a progres:ion 
should as a matter of necessity differ both as regards the number 
of representative terms and their valnes from the precent received 
succession and numerical valnes of the equivalents, and conse- 
quently show discordances in certain places and approximate 
concordances in others ; such is shown by the terms of the pro- 
gression 7. J. P. O'REILLY 
May, 1880 


BIRDS OF THE SOLOMON ISLANDS 


IN a paper ‘‘On the Birds of the Sol mon Islands,” by E, P. 
Ramsay, F.L.S., &c., Curator of the Australian Museum, 

Sydney, read before the Linnean Society of New South Wales, 

February 23, 1881, the following new birds were described :— 

1. Graucalus elegans, sp, nov.—A species allied to G. Ayfo- 
leucus of Gould, but differing in its smaller size, whiter under- 
surface, broad jet black band on loreal region, extending below 
the eye, aud in having ashy grey shoulders, 

2. Precorhynchus Richardsii, sp. nov.—A remarkably distinct 
species, with the body and the wings and tail above black, 
ossified nape, and hind neck white, head and throat black, chest 
and remainder of the under surface chestnut ; this species comes 
from the Island of Nyi, and has been named in compliment to 
Lieut. Richards, K.N. 

3. Alycomela Tristrami, sp.nov.—A jet black myzomela of 
large size, the bill strong and yellow, with end blac!, bases of 
the inner webs of the quills below ashy. This species is allied 
to, but distinct fiom, AZ, nigra, MW. Forbesii, and AM. pam- 
melana. 

4. Afygomela pulcherrima, sp, nov.—This fine species has the 
whole of the head, neck, chest, breast, and sides of the body 
aud flanks, the interscapular region, rump, and upper tail coverts 
of a rich deep crimson, the remainder of the plumage black. 
The extent of the scarlet on the flanks and breast is greater than 
in either of the allied species A/, cardinalis and AL. nigriventris. 

5. Zosterops (Tephras?) olivacens, sp. nov.—In this genus 
there is no trace of white round the eye, and the bill has quite a 
different contour than that of any species of the genus Zosterops. 
The first and sixth primary quills in this species are equal, and 
the third is equal in length to the fourth. ‘The general colour 
above is a uniform dull brown washed with olive, inclining to 
smokey brown on the head, inner webs of the quills below mar- 
gined with white, under surface light ashy brown, almost white 
on the abdomen, length about five inches. 

6. Nasiterna fiuschii, sp. nov.—A very distinct species of a 
uniform grass-green tint, paler on the abdomen, under tail 
coverts yellow, length 3°8 inches, 

The paper contains notes on six or eight other species of 
interest and a fine collection of Solomon Island birds were 
exhibited—about fifty species. 


OUR ASTRONOMICAL COLUMN 


THE VARIABLE STAR x CyGNiI.—A maximum of this variable 
should now be close at hand. Prof. Winnecke assigns it to 
July 31, rather later than the average period of the last few years 
would give it. Its brightness at maximum has varied during the 
present century from 4m. to a very little above 7m. In vol. vi. 
of the Bonn Observations, Argelander has given nine observa- 
tions of the position of this star, about which there has been so 
much and unnecessary confusion. Its place for 18$0°0 is in 
right ascension 19h, 45m, 57°33s., declination 32° 36’ 421. A 
comparison of Lalande’s observation in 1793 with Argelander’s 
shows that there isno appreciable proper motion. The varia- 
bility of x Cygni was discovered in 1686 by Kirch, whose first 
observed maximum is dated November 28, 1687. 


ComeT 1881 6.—It appears this comet was detected at Sydney 
as early as May 22, so that we may yet receive observations from 
the Australian observatories made nearly a week before the first 
of those made at Rio Janeiro, The orbit, founded upon post- 
perihelion places, which we published last week, gives the comet’s 
place on May 22 at 10 pem. at Sydney in right ascension 
4h. 58'5m., declination 35° 33’S., and at this time the comet 
was distant from the earth 0°772 of the earth’s mean distance 
from the sun. M. Cruls’ first position, deduced from the obser- 
vations at Rio is as follows :— 


ATS 


een 


M.T. at Rio. R.A. Decl. 
h, m. 5. Pre "i 
May 29:27980 B 2 ges —31 15 24°9 


The comet was nearest to the earth about midnight on June 19, 
when its distance was 0°283. ; Ree 
The ephemeris subjoined is for Greenwich midnight :— 


R.A. Nees: Log. distance from the 
If iets " b Earth. un. 
July 22... 11 44°2 8 570 ... 9°9290 ... 0°0065 
23... 11 55°5 8 13°5 
24 205.0 8 22°7 ... 99479 ... 0°0173 
AS con WS EMH ee eT 
AG oop Led eG 8 42°5 ... 9°9657 ... 0°0281 
AE one WA BERG) cag th ERO) 
PS se, WEF EPG) 9 34... 9'9825 ... 00388 
DB) can WA AHO) on, YU) 
30 ... 12 54°9 ... 9 24°5 ... 9°9982 ... 0°0493 
Slgeeets) vis 9 3572 
Angust 1... 13.0 774 «. 9 45'°9 «. O'O13I ... 0°0597 
Bees) 13°20 On 5074 
Bane, ER IF 9/ 10 67'S ... 0°0271 .,. 0°0700 
ab noe 103) Be) Io 17'2 
goo 1G BEA 10 27°4 ... 0'0404 ... o*0800 
6 ... 13 34°3 + 10 37°4 


Comet 1881 c.—Telegrams from the Smithsonian Institution 
at Washington notify the discovery of a comet at the Observatory 
of Ann Arbor, by Mr, Schaberle, apparently on July 16; it was 
situate, according to the telegrams, nearly in the right ascension 
of Capella in 48° declination (or ? 38°). : 


NEAR APPROACH OF VENUS TO 107 TAURI.—Prof, Winnecke 
has circnlated a note in which he suggests a method of determin- 
ing the solar parallax from observations of this planet, when it 
approaches or occults a fixed star. We refer to the note at this 
time, only to draw attention to a close approach of the planet to 
107 Tauri, a star of 6°5m. on the morning of July 24. Accord- 
ing to a calculation by one of Prof. Winnecke’s pupils the star 
will be oceulted, but there appears to be some mistake here. 
Taking the star’s place from the Greenwich Catalogue of 1864 
and the Radcliffe Observations 1870-75, its apparent position 
will be R.A. sh. Im. §1°338., Decl. +19° 42° 15”*1, and at con- 
junction in R.A. July 23 at 20h. 26m,°2 G.M.T., the geocentric 
difference of declination (Venus-star) is 28’'7; this difference is 
reduced by the effect of parallax at Greenwich to 22”°9, and 
Wichmann’s value of the semi-diameter of the planet being 10”°8, 
it appears neglecting tabular error of place, that at conjunction 
in right ascension, the south limb of Venus will be 12” north of 
the star. 


[Since the above was in type Dr. Gonld’s observations of the 
great comet at Cordoba have been received ; they show that at 
the end of May the elements upon which our ephemeris is 
founded may give the comet’s position with errors of + 1’o in 
R.A., and + 378 in declination.] 


SCIENTIFIC SERIALS 


Bulletin del Académie Royale des Sciences de Belgique, No. 3. 
—On the intensity of scintillation during aurore horeales, by 
M, Montigny.—Observations on the anatomy of the adult Afri- 
can elepbant, by MM. Plateau and Licnard,—On a general 
property of liquid sheets in motion, by M. Vander Mensburghe. 
—On the triangulation of the kingdom, by M, Adan.—On the 
magnetism of bodies in relation to their atomic weight, by M. 
Enera.—On the broadening of the lines of hydrogen (third 
communication), by M. Fiévez. 

No, 4.—Liberty, and its mechanical effects, by M. Delbceuf, 
—Note on Pretswichia rotundata, J, Prestwich, discovered in 
the coal schist of Hornu, near Mons, by M. de Koninck.—On 
the transformation of methylchloracetol into acetone and thi- 
acetone, by M. Spring,—On the blood of insects, by M. Frede- 
ricq.—Note on certain co-variants, by M. le Paige.—Researches 
on the reproductive apparatus of osseous fishes, by Mr, Mac- 
Leod.—On the stratigraphic position of remains of terrestrial 
mammalia discovered in Eocene strata of Belgium, by M. Rutot. 


Archives des Sciences Physiques et Naturelles, Jane 15.— 
International Geological Congress at Bologna (1881) ; report of 
Swiss Committee on unification of nomenclature, by Renevier.— 
On an artificial reprodnetion of Gaylussite, by MM. Favre and 
Soret.—Study on paleontological and embryological develop- 
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ment, by M. Agas:iz.—Researches on_alternating generations of 
Cynipides of oak, by M. Adler.—Observations on luminons 
plates, by M. Dufour.—Apparatus for Lissajous’ curves, by the 
same.—The telephone and return currents of telegraph lines, by 
M. Canderay, 

Atti della R. Accademia det Lincei, vol. v. fase. 13.—Astrono- 
mical and physical observations on the axis of rotation and the 
topography of Mars, at the Royal Observatory of Brera, in 
Milan, with the Merz equatorial, by S. Schiaparelli, — Prelimi- 
nary note on the volcanic ejection of tufa of Nocera and Samo, 
by S. Scacchi.—Researches on the variations of tone in the 
human blood-vessels, by Signori Rajardi and Mosso.—On obser- 
vations of solar spots, faculz and protuberances, at the Royal 
Observatory of the Roman College, during the first quarter of 
1881, by V, Tacchinii—On the mean monthly and annual tem- 
} eratures and the daily thermometric excursions deduced from 
observations at the observatory of the Roman College, by the 
same.—A supposed new red star, by the same.—Observations 
on small planets, by the same,—On the depolarising property of 
saline solutions, by S, Macaluso.—On the constitution of de- 
rivatives of santonine, by S, Cannizano.—On the action of 
bromine on naphthaline, by S. Magattii— Attempt at synthesis 
of pyragallic acid, by the same.—On a new (3rd) homologue 
of pyrol contained in oil of Dippel, by Signori Ciamician and 
Dennstedt,—On cadaveric poisons, by S. Moriggia.—On the 
saccharifying ferment of wine, by S. Selmi,—Some theorems on 
geometry of 7 dimensions, by S. Veronese.—On the skeleton of 
Scelidoterian exhibited in the geological museum at Bologna, by 
S. Capellini.— Primordial fauna in Sardinia, by S. Meneghini.— 
On botanical taximony, by S,. Carnel.—Ephemerides and sta- 
tistics of the Tiber in 1880, by S. Betocchi.—Determination ot 
the difference of longitude between Rome and Milan, by Signori 
Respighi and Celoria,—Absolute value of gravity at Rome, by 
S. Respighi.—On corrections in elliptical co-ordinates in the 
calculation of planetary perturbations, by S. de Gasparis.—Some 
artistic, literary, and geographical fragments of Leonardo da 
Vinci, by S. Govi. 


SOCIETIES AND ACADEMIES 
LonpDoNn 

Geological Society, June 22.—R. Etheridge, F.R.S., 
president, in the chair.—Thomas Hart and David William 
Jones, Coronel, Chili, Sonth America, were elected Fellows 
of the Society.—The following communications were read :— 
Description of a new species of coral from the Middle 
Lias of Oxfordshire, by R. F, Tomes, F.G.S. The species of 
coral described in this paper was referred by the anthor to the 
genus Thamnastraa and the sub-genns Syastr@a, under the 
name of Zhammastrea 1Valfordi, in honour of its discoverer, 
Mr, E, A. Walford. The specimen was from the Spzuatus-beds 
of the Marlstone, at Aston-le-Walls, Oxfordshire. Like Zham- 
nastraa Etheridgei, previously described by the author (0. 7. G.S. 
xxxiv. p. 190) from the Middle Lias of Oxfordshire, this species 
presents the same sub-generic characters as 7. arachnoides of 
the coral rag of Steeple Ashton ; and the author remarks upon 
the fact that the only species known from the English Lias 
resemble corallian rather than Inferior-Oolite forms,—Note on 
the ocenrrence cf the remains of a Cetacean in the Lower 
Oligocene strata of the Hampshire basin, by Prof. J. W. Judd, 
F.R.S., Sec.G.S. With a note by Prof. H. G. Seeley, F.R.S., 
F.G.S, The author referred to the rarity of remains of marine 
mammalia in the Lower Tertiaries of Britain, the only recorded 
species being Zeaglodon Wanklyni, Seeley, from tbe Barton 
clay. The single specimen in his possession was obtained at 
Roydon, about a mile and a half north of Brockenhurst, where 
the beds exposed in the brickyard consist of sandy clays crowded 
with marine fossils, and resting upon green freshwater clays, 
with abundance of Uzio Solandvi belonging to the Headon 
series. The anthor briefly referred to the question of the 
horizon of these deposits, which he regards as belonging to the 
same great marine series as the beds of Brockenhurst and Lynd- 
hurst, which he holds tobe Tongrian or Lower Oligocene. The 
Cetacean vertebra obtained by Prof, Judd was stated by Prof. 
Seeley to be a caudal vertebra, probably the eighth, but not later 
than the twelfth, of a species belonging, or closely related to the 
genus Bakenoptera, and especially approaching Ba/enoftera 
laticeps, a species of the North Sea which appears to 
range to Japan. Prof. Seeley regarded it as representing a 
new species, which he named Balenoptera Fuddit.— Descrip- 
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tion of a peat-bed interstratified with the bonlder-drift at 
Oldham, by G. H. Hollingworth, F.G.5. The avthor described 
a deposit of peat interstratified with bonlder-drift, exposed in a 
railway-cutting at Rhodes Bank, Oldham, The depth of the 
section was only 14 feet, and it showed :— 


is loll ccs cas eo ho. og RSE 

2. Bonlder-clay, with beds and _ strings 
GM [PEEL con Gem nob Sdn | OHdl PEeNNeeS 

3. Main bed of peat, containing mosses, 
exogenous stems, and beetles 


8 to 10 inches. 
2 to 6 feet. 


2in.to1 ft. gin. 
(average 15 in.). 
4. Fine blue clay (floor) Se ee ee 2ncliesitositoote 
5. Current-bedded coarse sand and fine 

gravel 08 


6. Boulder-clay. a 


The mosses in the peat are of northern type. 

Silurian uniserial Stomatopore and Aszodictya, hy G. R. Vine, 
communicated by Prof. P. Martin Duncan, F,R.S. For the 
genus Stomatopora the name Aldecto has priority ; but as that had 
previously been applied to a member of the class Echinoder- 
mata, the author preferred the later name. Species of the 
genus have also been described under the generic name Az/opora, 
The author has received from Mr. Maw more than two hundred 
weight of washed débris of Wenlock shale, about thirty pounds 
of which, from twelve localities, he has examined, It contains 
a moderate amount of Polyzoan remains, generally water-worn. 
The anthor described the following species :-—Svematopora 
inflata and dissimilis, Ascodictyon stellatum and radians (with a 
variety sz/zrtense), and discussed the characters of the genera,.— 
Note on the diamond-fields of South Africa, by E. J. Dunn, 
communicated by Prof. Ramsay, F.R.S._ The passes or necks 
of decomposed gabbro, &c., at the Kimberley, Bultfontein, 
and other diamond-mines have now been excavated to a con- 
siderable depth, and have allowed excellent sections of the 
sedimentary beds through which they have broken to be exa- 
mined, These are generally but little disturbed, and may be 
traced over an area of many square miles, Immediately beneath 
the surface are, generally, yellowish shales, with remains of 
small Saurians; and beneath these a mass, certainly more than 
a hundred feet thick, of black carbonaceous shales, with occa- 
sional thin bands of coal. It is found that the diamonds are more 
abundant and of better quality when the level of the black shales is 
reached. It seems, therefore, not improbable that the carbon reqni- 
site for the formation of diamonds was obtained from these shales. 
Some other points of min or interest were also noted in this paper.— 
On a new Comatula from the Kelloway Rock, hy P. H. Car- 
penter, M.A., Assistant Master at Eton College, communicated 
by the President. The specimen, to which the author’s attention 
was called by R. Etheridge, jun., is in the national collection ; 
he proposes for it the name Actinometra calloviensis. The 
specimen is from the Kelloway rock, of Sutton Benger; the 
whole diameter is 15 mm,; diameter of centrodorsal °6mm. 
Three species of this geuus are already known from the British 
Jurassic rocks ; two are only known from their centrodorsals, 
which are each different from that of A. calloviensis, The 
third is 4. cheltonensis, from the Inferior Oolite, known only by 
its radials aud basals, which are different from those of the 
present specimen. To this Avtedon Picteti, from the Valangian 
of the Continent, has some resemblance. It is, however, a true 
Actinometra, difiering chiefly from existing forms in retaining its 
primary basals without their having undergone transformation 
into a rosette.—Descriptive catalogue of Ammonites from the 
Sherborne district, by Sydney S. Buckman, Communicated by 
Prof. J. Buckman, F.G.S., F.L.S., &c. In this paper the 
author gave a list of the Ammonites from the Inferior Oolite of 
the neighbourhood of Sherborne, in which he enumerated about 
forty-seven species, and stated that he had about fifty more 
which appear to be undescribed ; fully one half have the mouth- 
termination perfectly preserved, The author indicated the zones 
into which the rocks furnishing these Ammonites could be 
divided, as shown at Oborne, near Sherborne, at Wyke Quarry, 
and at Bradford Abbas, and indicated the characteristic fossils 
of each; he also gave the principal synonyms of the species 
referred to, and discussed some of their characteristic pecu- 
liarities.—The next meeting of the Society will be held on 
November 2, 1881. 


Entomological Society, July 6.—Mr. H. T. Stainton, 
F.R.S., president, in the chair.—One new Member and one 
Subscriber were elected.—Mr. W. L. Distant exhibited the 
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sexes of Alorpho Adonis.—Miss E, A. Ormerod exhibited some 
elm-leaves bleached by the attacks of a Coleopterous larva; and 
larvze of a species of Dolerus and of Chareas graminis, feed- 
ing on grass.,—Rev. E, A. Eaton exhibited drawings by Mr, A. 
T. Halleck of the nymphs of various Zphemeride.—The Secre- 
tary read the report of the Committee appointed at the last 
meeting to inquire into the history of an insect found feeding on 
the eggs of lacnsts inthe Troad. It proved to be a dipterous 
insect apparently belonging to the Boméy/iide ; and specimens 
were exhibited by Sir 5.5. Sannders.—The following papers 
were then read:—Mr. F. Moore, descriptions of new Asiatic 
diurnal Lepidoptera,—Mr. D. Sharp, on the species of the genus 
Luchroma,—Mr. J. WW. Douglas, observations on the species of 
the homopterons genus Orthesia.—Mr. A. G. Butler, on the 
Lepidoptera of the Amazons collected hy Pr, Trail during the 
years 1873-1875. Part iv. Geometrites.—Baron Osten-Sacken, 
note on the larva of Nycteribia.—Mr. W. F. Kirby, notes on 
new or interesting species of Paptlionidz and Preride collected 
by Mr. Buckley in Ecuador, 
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Royal Society, June 6.—Sir Wyville Thomson, vice- 
president, in the chair.—Prof. 11. Alleyne Nicolson, in a paper 
on the structure of the skeleton in 7zdzfora, and on the relations 
of the genus to Syringofora, argued that the similarity between 
the skeletons of these genera was only apparent, and that careful 
and minute microscopic study proved them to be built up in very 
different ways. In the former genus the skeleton is porous and 
made up of fused spicules, There are no tabule, and the axial 
tube, when present, seems to he simply the calcified wall of the 
body cavity, coming into contact with the external walls only at 
the nodes which mark the stages.of growth. In the Syringopora 
again the skeleton is not porous, while there are true septa and 
funnel-shaped tabulze which give rise to an axial tube.—Prof. 
Tait communicated a note by Mr. A, P. Laurie on an iodine 
battery, whose great merit is that it combines the simplicity of a 
single fluid cell with an electromotive force practically constant. 
Carbon and zine plates dip into a solution of iodine in iodide ot 
zinc, the iodine preventing polarisation. The zine should not be 
amalgamated, and should be removed from the solution when the 
cell is not working. As tested by a quadrant electrometer, the 
electromotive force was very approximately one volt, and was 
hardly diminished, even after half an hour’s short-circniting.—In 
a note on chemical affinity and atomicity Mr. W. Durham 
brought forward certain objections to the generally-accepted 
theory of atomicity, arguing that there was no sufficient ground 
for assuming that one atomicity of a given element was saturated 
by one atomicity of another element in the compound, that this 
assumption led to the necessity of giving to certain elements 
different atomicities, and that it was more rational to suppose a 
given atomicity distributed among several of the like constituents 
of the compound.—Sir Wyville Thomson communicated a paper 
ou the physical and biological conditions of the channel between 
Scotland and the Faré Islands. A series of soundings taken 
last summer had proved the existence of a narrow ridge running 
across this chanuel and flanked on both sides by deep water. 
Down to a depth of 260 fathoms (the depth of the ridge) the 
ocean water on both sides of this ridge was at much the same 
temperature, while at lower depths the water to the north-east 
was markedly colder than that to the south-west ; thus at 450 
fathoms the temperatures of the :e regions were respectively 30°°5 
F. and 47°°2 F, The characteristic fauna of these regions 
showed a corresponding diversity, that of the north-east basin 
being similar to the Scandinavian fauna, and Arctic in cha- 
racter, that of the sonth-west being similar to the fauna found in 
the warmer waters all over the ocean bed, Many new forms were 
discovered in both of these regions, 

June 20.—Prof, Maclagan, vice-president, in the chair.— 
Prof, Chrystal, in a note on Sturmian functions, gave a simple 
demonstration of a theorem of Joachimsthal, expre-sing a class 
of these functions as the successive minors of a symmetrical 
determinant.—Dr, Herdman communicated Part iv. of the Pre- 
liminary Report on the Zunicata of the Challeng-r Expedition. 
—Mr. D. B. Dott gave a short acc unt of a -eries of experi- 
ments which he had m:de on comenic acid and its salts, 
which he regarded as establishiny its dibasic char cter.—MDr, 
Macfarlane read a paper on Morgan’- systems of consanguinity 
and affinity, which he had examined with the help of bis analysis 
of relationships, The paper consisted of two parts, the first 
being a criticism of the tables of data, the second of an explana- 
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tion of the so-called classificatury methods, The classification 
proceeds according to difference of gen:ration, and is merely one 
mode in which the relationship ideas may be expressed in words. 
Mr. Morgau’s hypothesis of a consanguine and of a Panaluin 
family are contradicted by the data which they are introduced to 
explain.—Prof. Tait communicated a note on a proposition in 
the theory of numbers, 


PARIS 


Academy of Sciences, July 11,—M. Wurtz in the chair.— 
The following papers were read :—On the formation of the tails 
of comets, by M, Faye. A reply toM, Flammarion, The tai) 1s 
not rigidly connected with the nucleus. The repellent force is 
proportional to the surfaces, is weakened by interposition of a 
screen, is not propagated instantanevusly, and varies in inverse 
ratio of the square of the distance.—Theory of plane flexion of 
solids and consequences relating to c m-truction of astronomical 
telescopes, and to their regulation, geting rid of deviations of 
the optic axis due to flexion, by M, Villarceau.—On the velocity 
of propagation of explosive phenomena in gases, by M. Berthe- 
lot. The experiments were with mixtures of hydrogen and 
oxygen and of carbonic oxide and oxygen (2 vols. to1), These 
were placed in a long iron tube (open or close, fixcd in various 
positions, &c }, and were inflamed with an electric spark ; the 
passage of the wave was measured ly an electrie method. The 
velocity was in general ahout 2500 m. per second, Explosive 
phenomena are more couplex than a simple motion of translation 
or even than the propagation of a sound wave.—Keply to M, de 
Lesseps on M. Rondaire’s project, by M. Cosson,—On the har- 
ings made in strata to be traver-ed by the Panama Canal, by M. 
de Lesseps. The strata of large section will ofler sufficient con- 
sistency for formation of talus, while not pre enting the re-istance 
of hard rock.—Study in experimental thermodynamics on steam- 
engines, by M Ledieu.—Photography of the spectrum of comet 
6 1881, by Dr. Hugzins. M. Berthelot thought the spectra ren- 
dered probable the electric origin of the proper light of comets. 
—lInfluence of phosphoric acid on phenomena of vegetation, hy 
M. de Gasparin. —Remarks on the accidents czusid hy ue of 
sulphide of carbon in treatment of vines in the South of France, 
by M. Cornu. —Shocks of an earthquake at Gabes on Jnne 13 
were reported,— On the comet of 1881 ohserved at the Imperial 
Observatory of Rio de Janeiro, by M. Crals.—Observations 
on the same comet at Alpiers Observatory, by M. Trépied. 
—Further observations by M, W-lf and by M. Thollon 
(See page 261).—Attempt at explanation of the tails of 
comets, by M. Picart. A comet, consisting of gaseous matter 
and luminous ether, appears, at a distance from the sun, in 
spheroidal form (the luminous ether being then invisible), But 
ou nearing the sun the luminous ether of that star repels the 
luminous ether of the comet; hence the tail—On the polarisa- 
tion of the light of c mets, by M. Prazmowski, The comet is 
shown to refl-ct solar light abundantly —New method of deter- 
miving certain con-tants of the sextant, by M. Gruey.—On 
Kleinian groups, by M. Poincaré.—-On a general means of deter- 
mining the relations hetween constants contained in a particular 
solution, &c. (coutmued), hy M. Dillner,—On the three centrifugal 
axes, by M. Bras-inne.—On the absolute measurement of currents 
by electrolysis, by M. Mascart. By careful experiment he finds the 
intensity of the curreut capable of producing in one second the 
electrolysis of f equiv. of a suhstance expressed in milligrammes is 
equal to 9601 w., or say 96 webers.—On the reality of kine- 
matic equivalence in undulatory optics, by M. Crouillebois. M. 
Cornu made some remarks.—On the chlorides of iron, by M. 
Sahatier.—On the oxychlorides of strontium and of barium, by M. 
Andr¢é,—Experimental researches on decomposition of picrate of 
potash ; analysis of products, by MM. Sarrau and Vieille.—On 
decipium and samarium, by M, Delafontaine. He reserves the 
name deripinm for the radical of the earth having an equivalent of 
abont 130; samarium for the other metal (in samarskite) whose 
absorption spectrum was described by M. Lecog. (The 
equivalent of samarine is probably under 117.)—Action of 
peroxide of lead on alkaline iodides, by M. Ditte.x—On ethers 
of morphine considered as phenol, by M. Grimaux.—Re- 
searches on tertiary monamines; IL[{. Action of triethyl- 
amine on ethers with hydracids of secondary and tertiary 
alcohols, by M, Rehonl.—On cyanised camphor, by M. Haller, 
—On the composition of hydrosulphite of soda and of lydro- 
sulphurous acid, by M. Bernthsen.—Two facts relating to deci- 
lene (oil of turpentine), by M. Maumend.—On viscose, cr the 
gummy substance of viscous fermentation, by M. Béchamp,— 
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Determination of urea with the aid of titrated hypobromite ot 
soda, by M. Quinqnaud.—Rescarches on animal heat, by M. 
d’Arsonval. By direct calorimetry he proves the great absorp- 
tion of heat by the egg in incubation during the first day (a fact 
atherwise proved by M. Moitessier), Oxygen is abundantly 
ahs rbed and carbonic acid emitted. During sleep or complete 
rest, animals absorb much oxygen and make little heat, the emis- 
sion of carbonie acid varying slightly, The author hardly ever 
found agreement between the heat meacured directly and the 
he«t calculated from re-piratory combustion, ; this is becau'e 
organic combustion is of the order uf fermentation. The chemi- 
cal method gives the sum; direct calorimetry the difference, 
The two methods should Le combined.—Action of maté on gases 
of the bluod, by MM. d’Arsenval and Couty.— Absorbed by the 
stomach or the veins, maté dimini hes the carbonic acid and the 
oxygen of arterial and venous blood enormously (sometimes a 
third or a half of the normal-quaniity) —On the seat of cortical 
epilepsy and of hallucinations, by M. Pasternatzky. Cortical 
epilepsy is really what the uaue implies, The hallucinations he 
produced in a dog with absinthe he attributes to excitation of the 
sens.tive sub-cortical centres by that sub tance. —On the altera- 
lions of the cutaneous nerves in pellayra, by M, Dejerine,—On 
venous circulati.u by influence, by M. Ozanam, Among the 
various causes of progre:sion of blood in the veins is an impor- 
tant influence exercised on each vein by the artery associated 
with it. The vein-walls experience a rebound from the arterial 
wovements.—On the structure «f the ouvthecze of Mantes, and 
on the hatching and first moulting of the larve, by M. Bron- 
gniart,—Chemical researches on the product of secretion of the 
ink-bag of Cepbalopoda, by M, Girod,—On the synchronism of 
the marine earboniferous fauna of Ardoisiére (Allier), and the 
anthraciferous fauna of Roanuais and Beanjolais, hy M. Julien.— 
M. Laurey noted, about the ccmet, that the sunlight illuminated 
only the left part, leaving the right dark—a true cometary phase. 
VIENNA 

Imperial Academy of Sciences, June 23.—L. T. Fitzinger 
in the chair,—L. T. Fitzinger, examination of some species which 
were till now incorporated with the species C/rses avctos.—F. 
Steindachner, contrihutions to the knowledge of African fishes 
(contains a descript‘on of a new species of Sargzs from the Gala- 
pagos Island-),—Joh. Mayer, on the trajectory of the 1880 4 comet. 
—Max. Margules, on the motions of viscous liquids and on the 
figures of motion. —F, StrGhmer, on the occurrence of ellagi: 
acid in pine-bark,.—Ernst Schneider, a sealed packet (ex- 
periment on the construction of high-power telescopes),—MM. 
Neumayr and Emil Holub, on the fossils at the Uitenhage 
formation in South Africa..—-M. Neumayr, studies on fossil 
Echinodermata.—V. v. Lang, on the coefficient of refraction of 
concentrated solutions of cyanine.—L. Iaitinger, on the occur- 
rence of malic and citric acid in Chelidontum mares.—Dr. T, 
Puluj, a sealed packet (without inscription). 
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WISS GORDON CUALWING’S © FIJI” 


At Home in Fiji. By C. F. Gordon Cumming. In Two 
Volumes. With Map and Illustrations. Second 
Edition. (London: Blackwood and Sons, 1881.) 


M ISS GORDON CUMMING is a most indefatigable 

traveller, daunted by no hardships or discomforts, 
ready to push her way anywhere, and as happy and con- 
tented almost in a Fijian dwelling as if at home. She has 
travelled over most of the world, and being a most skilful 
draughtswoman, has, like Miss North, brought back with 
her a vast series of Jarge coloured sketches of all the 
principal points of interest visited by her. Whilst how- 
ever Miss North’s fine and most instructive collection is 
executed in oils, the author of the present work sketches 
in water colours. Miss Gordon Cumming’s drawings are 
very beautiful and, as all those who have been fortunate 
enough to see them can testify, extremely faithful repre- 
sentations of the scenes which they depict, and she has 
sketched some of the most interesting scenes existing, 
such as the hot springs and geysers of New Zealand, the 
ruined ancient cities of Ceylon, the summit of Adam’s 
peak at sunrise, with the curious coloured edged shadow 
then cast by the mountain, and the ever-surging lava lakes 
of Kilauea in Hawaii. She went to Fiji as companion to 
Lady Gordon on the appointment of Sir Arthur Gordon as 
first governor of the islands in the beginning of 1875. She 
stayed there more than a year and a half, seeing a great 
deal of the people and constantly travelling in various 
parts of the group. The present book is a bright and 
pleasant account of what she saw and did. She made a 
large series of sketches, and seven of these, reproduced 
by the autotype process, illustrate the present work. 
Any one who knows Fiji will at once recognise the minute 
accuracy with which they represent the scenery of that 
beautiful group, though they are, of course, but feeble 
substitutes for the coloured originals. 

It is pleasing to learn that the Wesleyan missionaries, 
to whom the entire credit of the civilisation of the Fijis is 
due, expressed their satisfaction at the annexation when 
it actually took place. They certainly had very serious 
apprehensions as to its effect on the: well-being of the 
native population some years before, when the matter was 
only under consideration, It is a pity indeed that the 
hoary old cannibal Thackombau was taken down to 
Sydney to bring back the measles to his islands and thus 
destroy a third of the population. The difficulties of the 
problem with which Sir Arthur Gordon had to deal at the 
outset of his governorship were greatly enhanced and 
complicated by the effects of this terrible mishap. It is 
pleasing to learn that old Thackomhau is still as fond of 
his bible as when we saw him seven years ago; he cannot 
read it, apparently, but, as our authoress tells us, “it 
makes him feel so good.” No doubt if he could read 
some of the battle scenes in Kings he would feel better 
still. 

Fijians seem to be rather a failure as domestic 
servants. 

“Day after day yon must show them exactly how 
everything is to be done, and may be certain that each 
time it will be done wrong, and that the moment your 
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back is turned they will proceed to bruise up a bit of 
tobacco in a banana leaf and deliberately smoke their 
cigarette before touching the work you have given them, 
Probably they will follow you to ask where the matches 
are, and the only answer to any remonstrance is ‘ malua’ 
(by and by), a universal principle which is the bane of 
Fijian life. They are honest, though sometimes they 
cannot resist borrowing large English bath towels, which 
make most tempting szdzs (kilts), and nice cambric hand- 
kerchiefs are a tempting covering for carefully dressed 
hair. It would be right and proper that they should use 
things belonging to their own chiefs, so we need not 
wonder that they cannot always discriminate.” 

The authoress was especially struck by the absence ot 
flowers in the island, and describes this fact as all the 
more striking to her after a vogage direct from Australia 
(Sydney), where the whole country was aflame with 
blossom. She walked day after day till she was weary 
without finding as many flowers as would fill a small vase, 
She bears testimony, on the other hand, to the profusicn 
of ferns. Mr. Wallace has dwelt in his work on “ Island 
Life” on the causes to which this absence of flowers in 
oceanic islands is due. Miss Gordon Cumming’s testi- 
mony on the matter is interesting. 

Sir Arthur Gordon was punctilious in matters of native 
etiquette, and constantly attended kaava yangona drink- 
ings. It is quite new to us to learn that the process of pre- 
paring kaava by chewing in Fiji was imported from Tonga. 
and that in the interior the old custom of grating the 
pepper root survives. 1f this statement is corrcct the pro- 
cess must have come from Tonga some time ago, for the 
root is only grated there now by order of the missionaries, 
who introduced this method in order to prevent the 
spread of disease occurring in consequence of the chewing. 
As chewing was the method adopted originally all over 
Polynesia, it would be strange if Fiji had been an exception 
in the matter. 

Some remarks are made in the work on the so-called 
orthodox mode of Fijian spelling, that is to say, the 
strange mode of spelling which the missionaries have 
thought fitta adopt. \ccording to this spelling Thackom- 
bau is spelt Cacobau, ¢ being used instcad of ¢#, and an # 
sound, whith invariably occurs before d, g, and g, being 
omitted in the spelling. There seems nothing to he 
gained and all to be lost by this arrangement, a mere 
going out of the way to create a difficulty, unless indeed 
it be a device to prevent the Fijians when taught to read 
and write Fijian from being able to read English. 

Amongst the crowds of plantation labourers from all 
parts of Polynesia the authoress specially mentions the 
Tokelau islanders, “with their long straight hair, large 
dark eyes, and sallow faces.’’ There is something very 
peculiar in the Tokelau race, and we believe there is 
much of importance yet to be made out with regard to it. 
Every visitor to Levuka cannot help being struck at once 
by the very marked difference in appearance between the 
Tokelau men and women and all other Polynesians and 
Melanesians taken together amongst the labour popula- 
tion of the place. They alone of all the islanders can be 
recognised in any crowd at once by any one without any 
fear of mistake. They have a Mongolian look, and we 
cannot help thinking there is somcthing remarkable in 
their origin, although their language is very closely allied 
to Samoan. 

A lively account is given of a Palolo fishery, which 

oO 


282 


AT ORE 


[ ¥uly 28, 1881 


the authoress was lucky enough to witness. There is a 
great deal in the book about cannibalism. A representa- 
tion of one of the well-known so-called cannibal forks 
adorns the covers of the books. These forks are so much 
prized by visitors as curiosities that we caught a boy on 
the Rewa River making a couple of trade ones, and have 
got one of them now in our possession. It is a mistake 
to suppose that they were never used for eating any food 
except long pig (4040/2), A young chief of one of the 
mountain tribes was asked whether women joined practi. 
cally in the delights of cannibal feasts: he said, “I’d like 
to see the woman that would not eat her full share.” He 
bore testimony to the superiority of long over short pig 
as food. 

An interesting account is given of one of the native 
missionary meetings and of the set dances (aeke) which 
take place at them. One of the most curious dances 
described is one representing a tide rising on a reef :— 

“The idea to be conveyed is that of a tide gradually 
rising on a reef, till at length there remains only a little 
coral isle, round which the angry breakers rage, flinging 
their white foam on every side. At first the dancers form 
in long lines and approach silently, to represent the quiet 
advance of the waves. After a while the lines break up 
into smaller companies, which advance with outspread 
hands and bodies bent forward to represent rippling 
wavelets, the tiniest waves being represented by children. 
Quicker and quicker they come on, now advancing, now 
retreating, yet, like true waves, steadily progressing and 
gradually closing on every side of the imaginary islet 
round which they play or battle after the manner of 
breakers, springing high in mid-air, and flinging their 
arms far above their heads to represent the action of 
spray. As they leap and toss their heads, the soft white 
+last or native cloth (which for greater effect they wear as 
a turban with long streamers, and also wear round the 
waist, whence it floats in long scarf-like ends) trembles 
and flutters in the breeze. The whole effect is most 
artistic, and the orchestra do their part by imitating the 
roar of the surf on the reef—a sound which to them has 
been a never-ceasing lullaby from the hour of their birth,” 


The Fijians are, with little doubt, the best dancers in 
the world, and it is interesting to contrast their condition 
in this respect with that of ourselves, amongst whom 
dancing has degenerated in proportion as music has 
become highly developed, until it may almost be said 
that practically only one dance survives amongst us, and 
that a monotonous performance, which, by a very slight 
revival, is just being promoted from two to three steps. 
Yet Englishmen can dance when the Fijians teach them 
All the dancers were of course fantastically painted. 

“We were chiefly puzzled and attracted by one very fine 


fellow, all painted black, with a huge wreath and neck } 


garland of scarlet hybiscus and green leaves, and rattling 
garters made of many hanging strings of large cockle- 
shells, and the usual /éz (a sort of kilt or waist drapery) 
of fringes of coloured pandamus leaves. Of course he 
carried a club, and was barefooted. This man dis- 
tinguished himself greatly, and afterwards acted the part 
of a huge dog in a dance where all the children appeared 
on all fours as cats. Eventually we discovered him to be 
a European known as Jack Cassell.” 


When the short war with the Kai Volos, the till then 
unsubdued cannibals of the mountainous interior of Viti 
Levu, took place, all the chiefs sent small detachments of 
fighting men to the governor to help in the fight. One 
hundred and fifty such men came from Mbau. They 


marched up on to the governors lawn armed with Tower 
muskets, and performed the wildest war meke, ending 
with unearthly yells. They then advanced two or three 
at a time, brandishing their weapons, and trying who could 
make the most valiant boast concerning his intended 


progress. One cried, ‘‘] go to the mountains, my feet 
shall eat the grass.” This was to express his eager 
speed. Another, ‘‘T long to be gone, I crave to meet the 


foes. You need not fear; here is your safeguard.” 
“ This is only a musket,” cried another, “but I carry it.’’ 
Said the next, “We go to war; what hinders that we 
should fill all the ovens?”—a hungry cannibal ally that. 
One company which advanced with more stately gait, 
“This is Bau, that is enough.” 

It makes our legs tingle now a little to hear that a boy 
was torn and killed by one of the freshwater sharks, 
Carcharias Gangeticus, inhabiting the great Kewa River 
in Viti Levu during Miss Gordon Cumming’s stay there, 
for we spent most of one night in and out of the water of 
the river not so long ago, pushing off our boat as she 
grounded constantly with the falling tide. We trusted to 
the sharks in the upper part of the river being only small 
ones, but the boy was killed at a distance of thirty miles 
from its mouth. The authoress had bathed in the river 
herself occasionally. She does not seem to be aware that 
the shark in question regularly inhabits the fresh water. 

We cannot follow the authoress in her account of Fijian 
feasts, Fijian puddings—twenty-one feet in circumference 
—Fijian weddings, where the bride’s dress is so cumbrous 
that it is carried by her friends to the church and put on 
outside on the shore under the cocoanut trees ; of the hot 
springs of Savu Savu, used for cooking and for getting 
rid of superfluous babies; of the details of the process of 
making the beautiful Fijian pottery, and many other 
matters on which we would wish to dwell. 

The book loses somewhat in general effect from being 
retained in the form of a series of letters, an arrangement 
always somewhat irksome to the general reader. Perhaps 


| also for the taste of many there is a little too much about 


the missionaries in the book; but as there were goo 
Wesleyan chapels in the islands, and, as said before, the 
missionaries have brought about all the civilisation existing, 
they necessarily must appear a good deal in such a work. 
They seem sometimes to excite the admiration of their 
flock in a rather dangerous direction. An old ex-cannibal 
crept close to one who apparently is somewhat stout, 


| “and then, as if he could not refrain, he put out his hand 


and stroked him down the thigh, licking his lips, and ex- 
claiming with delight, ‘Oh! but you are nice and fat.’” 
We always thought that Fijians, like cannibals elsewhere, 
had found out by experience that white men are compara- 
tively poor eating. 

We thank Miss Gordon Cumming much for her very 
interesting book, but before we close this notice we have 
one bone to pick with her. She falls into the really un- 
pardonable popular error of talking of coral insects, and 
even talks of the parrot-fish extracting from the coral the 
insects on which it feeds. We hope she will learn before 
a third edition of her work appears that the animals, the 
skeletons of which are commonly called corals, are no 
more like any insects than a whale is toa blue-hottle. The 
fact is, coral skeletons look a little like honeycomb, and 
so we suppose the popular delusion will flourish for ever. 


Fuly 28, 1881] 


NALTORE 


283 


OUR BOOK SHELF 


Practical Botany for Elementary Students. Introductory 
to the Systematic Study of Flowering Plants, By D. 
Houston, Science Master, South London Middle-Class 
School Association. (London: W. Stewart and Co., 
1881.) 


Tuis book differs from Mr. Bettany’s (vol. xxiv. p. 235) in 
being less general inits treatment. Itisin fact a series of 
studies of the coarse anatomy of a number of common 
plants much on the plan first given in Huxley and Martin’s 
“Elementary Biology.’’ Each study is followed by a 
technical description, notes on the distinctive characters 
of a few allied plants, and some miscellaneous matter. 
“The plants selected are well-known and easily-pro- 
cured types of the fifteen natural orders included in 
the Syllabus of the First Stage of Elementary Botany 
issued by the Science and Art Department, as it is 
believed that no hetter selection of natura] orders, in- 
tended as introductory to the study of classification, could 
possibly be made.” As far as can be judged without 
working through it, the book is well done, and will be a 
valuable aid to the teacher if honestly used. Mr. Bettany’s 
plan of teaching the art of describing is soundest. His 
book can hardly he abused, while with Mr. Houston’s 
there is the risk that incompetent teachers may make 
their pupils simply learn a large part of it by heart, on the 
chance of one or more of the plants being set in an exa- 
mination. Occasionally, where the author abandons the 
sure ground of personal study, he makes slips. Thus 
more than half the short list of exotic genera of orchids 
has the names misspelled. The distribution in time and 
space of the several orders illustrated is given, though 
somewhat meagrely. Perhaps in the present state of 
palzophytology the former is not very important. Under 
Orchidacee, for example, the Distribution in Time is given 
as “not represented,” which, apart from the fact that it is 
a contradiction in terms, means nothing more than that 
fossils referable to this group of plants have not been 
found, and are perhaps not likely to be. It may heasked, 
too, what is the value of the evidence upon which the 
liliaceous genus Vueca is dated hack to the Trias ? 


Vou den Unwileungen im Weltall. Von Rudolf Falb 
(Vienna, Pesth, and Leipzig: Hartleben, 1881.) 


THis work is divided into three parts, with separate head- 
ings: (1) Inden Regionen der Sterne ; (2) Im Reiche der 
Wolken ; (3) In den Tiefen der Erde. The author, whose 
name has frequently been mentioned in our columns, has 
lectured in various German cities on volcanic and cosmo- 
logical phenomena, and eventually went to South America 
in order to study the great volcanoes of the Cordilleras. He 
conceived an earthquake theory, and his South American 
friends induced him to publish it. The result is the hook 
now before us, which was published in Spanish at Val- 
paraiso as far back as 1877 (“ Estudio sobre los templores 
de tierra fundado en la historia del universo’’). After a 
sojourn in Sonth America extending over three years, 
Herr Falb returned to Europe, and his earthquake theory 
was frequently mentioned in the press in connection with 
the Agram earthquakes. The theory is simple enough in 
itself, and the author has at least the credit of being most 
enthusiastic in its support and in adducing as many facts in 
proving the same as can possibly be found. Whether he 
succeeds in proving it is another question. According to 
Herr Falb’s view, all earthquakes, or at least by far the larger 
majority of earthquakes, are of a volcanic origin ; or, to 
express it concisely, “earthquakes are subterraneous 
eruptions.’’ The basis of this theory is naturally the 
supposition that the whole interior of the earth is an 
ocean of incandescent matter. This is affected by the 
attraction of sun and moon in exactly the same manner 
as the sea and atmosphere are acted upon. The second 
division of the book therefore represents sun and moon 


as the generators of storms and tides ; and in the third 
division, the principal one, we see the cause of earth- 
quakes traced to the influence of sun and moon. There 
is no doubt that the author has a special gift of repre- 
senting his subject clearly and popularly ; his eloquence 
keeps the reader interested from the first line to the last. 
He quotes no less than thirty facts, from which he draws 
thirteen different inferences in proof of the volcanic 
nature of earthquakes. We regret that space does not 
permit us to enter further into details, but we can heartily 
recommend the book to our readers. 


The Quantitative Estimation of Phosphoric Acid, 
M. H. Joulie. Translated by J. Barker 
(Dulwich ; Published by the Author, 1881.) 


THE laudation of M. George Ville, with which the trans- 
lator opens his preface, discouraged us at first from 
further perusal of this pamphlet on the citro-uranic 
method of determining phosphoric acid in manures; 
and when we did peruse these sixty pages, our chicf im- 
pression was derived from the comical literality with 
which French idioms had been rendered into English 
words. But after all a good many useful hints may be 
gathered hy practical analysts from this little hook. Of 
course most agricultural chemists are familiar with the 
difficulties which beset the fair sampling and preparation 
of manures for analysis, and they are also acquainted 
with many special contrivances for overcoming these 
difficulties. But information as to new and improved 
methods of operating, and as to modifications of old 
processes, is always acccptahle. 

The essence of M. Joulie’s method consists in the 
precipitation of the phosphoric acid in a prepared solu- 
tion of a manure by means of a solution containing 
citrates of ammonium and magnesium. The precipitate 
which forms is thus produced in the presence of the lime 
as well as of the iron and alumina of the original liquid: 
we should like further proof that the whole of the phos- 
phoric acid is invariably precipitated under the conditions 
described hy M. Joulie, especially as he directs the solu- 
tions, if rich, to be kept no more than two hours before 
the ammonio-magnesian phosphate is filtered off. The 
second and final stage in M. Joulie’s method is the solution 
of the precipitated phosphate and its titration by a standard 
solution of uranium nitrate. 

The second part of this pamphlet describes the treat- 
ment of manurial phosphates with solutions of ammonium 
oxalate and ammonium citrate in order to determine their 
“relative assimilability.”’ We are not aware that M. 
Joulie was the first to employ these reagents in the 
analysis of phosphates—his announcement of the use of 
the oxalate being in 1872, and of the citrate during the 
next year. Anyhow, we must demur to some of the con- 
clusions which M. Joulie draws from bis experiments, nor 
can we accept as satisfactory the final directions for the 
“Cassay of superphosphates”’ with which the last fifteen 
pages of his manual are occupied. The determination of 
the phosphoric acid and phosphate dissolved hy distilled, 
or, if you will, carbonated water, from a superphosphate 
cannot be safely replaced by a determination of the phos- 
phates soluble in ammonium citrate. For we lack proof 
that retrograded phosphates are equal in value with mono- 
calcic phosphate, which alone possesses an initial diffusive 
power when it is introduced into the soil. 


The Butterfites of Europe. 
Henry Charles Lang, M.D., F.L.S. Part I. 
and Co., 1881.) 


WE have received Part I. of this work, the approaching 
publication of which was announced in these columns a 
few weeks back. The whole of the species (and some 
prominent varieties, &c.) inhabiting Europe proper will 
occupy about twenty monthly parts, each containing six- 
teen pages of text and four coloured plates. The plates 


By 
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Illustrated and described by 
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are chromolithographed from the author’s own drawings, 
which appear to be exceedingly well done. We defer a 
more extended notice until more parts shall have appeared, 
especially because the subjects illustrated in the first part 
are almost the least difficult for the chromolithographic 
process. The text is clearly printed, but a little more 
care in writing the short descriptions should be exercised. 
Thus at the very commencement we read as one of the 
characters of the family Papiliontde, “Larva cylindrical, 
not spiny, furnished with two retractile tentacles on the 
second segment.’’ We doubt if this is correct for a// the 
European species of Pafrlio; it certainly is not so if 
exotic species of the same genus are considered ; and 
almost immediately afterwards the author, in defining the 
genus Zhais (one of the Pafpilionide), says, “ Larve 
armed with spines.” Nowhere do we find any reference 
to the veining of the wings, which certainly should have 
formed part of the sketch of the principal groups given 
in the Introduction. The author will do well to consider 
the importance of this suggestion. We presume the chief 
object of the work is to enable collectors of European 
butterflies to name their captures, and especially by 
means of the figures. For this purpose it promises to be 
exceedingly well adapted. 


LEDERER S LO THE ping ns 


[ The Editor does not hold himself respousible for opinions expressed 
hy his corvespondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[ The Editor wrgently requests correspondents to heep their letters 
as short as possible. The pressure on his space ts so great 
that tt 7s intpossible otherwise to ensure the appearance even 
of communications containing interesting and nevel facts. | 


Chemical Equivalents 


Mr. J. P. O'ReILLy’s paper in your last number (p. 274) 
appears to involve a complete misconception of the theory of 
chemical equivalents, The equivalents are mere ratios, and are 
not altered by multiplying their representative numbers through- 
out by any factor, whether a or any other, 

In fact we may write the equivalents of hydrogen, carbon, 
and oxygen as x, 12.4, and 16.7, without tronbling ourselves 
about the value of x. This is not only the theoretical view, bnt 
the one actually used in practice. So far, there is nothing new 
or special about writing, as Mr, O’Reilly does, + = 3a. 

But then Mr. O’Reilly goes wrong, and gets results which 
contradict his hypothesis. When he writes H=}a, and O=57, 
the real inference is that the equivalents of II and O are as 1:15, 
instead of as 1 : 16 which he started from. 

If his w-values are to be taken as corresponding with the equi- 
valents, this simply means that the latter are not to be depended 
upon within a limit of error of § per cent. I think the mistake 
is not in this respect, but in overlooking the circumstance that 
the chemical equivalents are not absolute values, but ratios. 

July 24 Cc. W.M. 


Slow Lightning 


HAVING just seen the statement of Prof. Tait (NATURE, 
vol. xxii. p. 341) quoted, as a final authority, against the possi- 
bility of distingui~hing the source from the termination of a 
lightning flash, I wish to record a storm that saw. On May 19 
there had been a brisk, hot south-west wind blowing at Gizeh, 
off the Libyau Desert, at about or over 100° F,; at near sunset 
a north wind began to come up against it, and there was 
heavy thunder and lightning all along the line of the mingling 
of the winds, extending as far as I could see to east and west, 
and passing a few miles to the north of the Pyramids: the light- 
ning was solely between the clouds, at a beizht of about one and 
a half miles; the air around me was 94°, though almost dark. 
T sat on a rock in front of the door of my tomb (from which I 
could see eighteen miles over the Delta) and quietly watched the 
lightning. To my sight there were distinctly differences in the 


duration of the flashes: some appearing instantaneous and others - 


in which I could see a spot of light occupying an appreciable 
interval to travel from one cloud to another; and I should be 
puzzled to draw a hard and fast line between the classes. Does 
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this moving spot-lightning merge insensibly into the variation, 
of which I saw a fine case years ago near Guildford, where a 
spark would slowly sail down in the air and then move over the 
ground before it disappeared ? 

In any case can these slow flashes (lasting perhaps half a 
second), seen as well as instantaneous flashes, be disposed of by 
that blessed word szdyectivity, which is so comforting to theorists 
on many objects? Or may not the confession of our ignorance 
of the cause of ball-lightning be extended to slow flashes in 
general, instead of treating them just as meteorites were put out 
of court a century ago? W. M. FLINDERS PETRIE 

Bromley, Kent 


[Several instances are recorded by Faraday, Joule, and others 
of flashes which seemed to last for a sensible time. But they 
are easily explained by one or other of two vere cause, viz, (1) 
oscillatory discharges along the same path, succeeding one 
another at smaller intervals than one-seventh of a second ; or (2) 
phosphorescent matter in the track of the flash. More definite 
particulars would be necessary before one could decide which 
was active in the present case, —ED.] 


Thought-Reading 


As having a bearing upon the bypothesis that in ‘‘ thought- 
reading” the information is transmitted by unconscious muscular 
exertion, allow me to state a modified form of the experiment T 
tried in the presence of two or three others with Mr, J. R, 
Brown, who, a few years azo, attracted considerable attention in 
various parts of the United States hy doing precisely what is 
related of Mr, Bishopin your issne of June 23 (p. 171). After 
witnessing experiments of the same kind as those stated by Mr. 
Romanes and performed under the same conditions, I thought 
to vary them by using a flexible copper wire as a connecting 
medinm. Selecting one, two or three yards long, I held one ena 
in my hand, while Mr. Brown, winding the other end once or 
twice around his fingers, held it against his forehead, the wire 
being all the time kept slack between us. Here evidently there 
could have been no indications received throngh muscular move- 
ments. Yet in this way Mr. Brown would find things concealed 
or go to certain points determined upon, though apparently with 
not quite the same readiness and confidence as when the suhject’s 
hand was placed against his forehead. Once he partially failed, 
selecting, instead of a particular spot on the wall I had fixed my 
mind upon, a small object near it. The experiment in this form 
was tried with another as his snbject, and with equal, if not 
better, success, Gro. B. MERRIMAN 

Rutzger’s College, New Jersey, July 11 


Optical Phenomena 


Tue photographic halo phenomena described in NATURE, vol. 
xxiv. p. 260, seem analogous to some observed by me, and upon 
which, in the spring, I read a paper (since published in the Vortees, 
vol. xli. No. 6) before the Royal Astronomical Society. In this 
I described that not only the sun’s disk and the moon’s full and 
partial phases, but also apertures (of similar shape to these) in 
the shutter of a dark room, when photographed, were, one and 
all, surrounded by a strong ring halo not visible to the eye. A 
correspondent essayed some time since to prove in your journal 
that this halo only surrounded the moon when at full, but on 
trial the question proved one of time of exposure ; and it now 
seems pretty clear that whatever may be its form and nature, a 
very bright object when photographed (especially in relief 
against a dark ground) is found, if sufficient exposure be given, 
surrounded on the plate by a halo separated from the object by 
a dark space. Mr. Cowper Ranyard and others attribute these 
halos to reflection from the back of the plate, a point on which 
I have not experimented. The dark spot mentioned in connec- 
tion with the aperture in the rock is probably a reversal of the 
brightest light owing to the length of exposure. 

In two seconds, with Wratten and Wainwright's instantaneons 
plates, I have found the sun’s image so reversed in a camera 
landscape, showing as a white spot on the negative and a black 
dot when printed. J. RanD CaPRON 

Guildown, July 23 


Symbolic Logic 


Mr. McCotz still expresses surprise at my declining to answer 
a Yes or No question which he was pleased to put to me in 
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NATURE (vol. xxiv. p. 124). It was, I should think, almost 
unique in a scientific journal, It turned upon a contradiction 
which he bad detected between a statement which I never 
made and the fact that be surely entertained an impres:ion 
that he had somewhere or other (he did not say where) seen 
me quoted as holding an opinion at variance with that state- 
ment. I did not think that time would be well employed 
in answering it. Even now he talks of his ‘‘quotation or 
mi:quotation”; a convenient but unusual latitude of expression 
for a serions case of the latter of these alternatives. Neally I 
am not in the examination-room, and will not therefore attempt 
to compress into a few paragraphs the answers I should give 
upon intricate philosophical points, even were the questions 
reasonably framed. Moreuver I must remind Mr. McColl that 
he does not profess to write as an impartial inquirer or critic, 
but asked for the insertion of bis letter upon the ground that he 
conceived himself to have been attacked, I have fully explained 
the only point upon which he had any claim to call for an answer, 
and therefore now close the correspondence. J. VENN 
Achensee, Tirol 


jupiter 
THE great red spot on the planet seems unchanged as I saw it 
on July 8, while tbe north temperate zone belt (Gledhill’s No, 2) 
shows a development nearly as striking as the equatorial belts. 
Millbrook, Tuam, July 20 J. BiRMINGHAM 


New Red Variable 


THIs star, which I found on May 22 only 9 magnitude (see 
Nature, vol. xxiv. p. 164), progressively increased up to $m, 
on June 6, and is now again no more than 9, Its deep crimson 
colour is unchanged. It is 2° 51’'7 north of a Cygni, and forms, 
with three other stars, the southern end of a little inverted and 
irregular cross. It will probably decrease to complete disap- 
pearance, at least from telescopes of moderate power. 

Millbrook, Tuam, July 20 J. BIRMINGHAM 


A Fireball 


On Wednesday the 20th ult,, about midnight, a house at 
Mont Dore, in the Auvergne, was destroyed by a fireball during 
a severe thunderstorm. My brother, who has lately arrived from 
thence, did not see the ball himself, but his valet, an intelligent 
Italian, saw it distinctly. He describes it as a globe of fire 
about half a metre in diameter, which approached the house 
obliquely, seeming to pass over a distance of 200 metres in 
about half a minute. It entered the door of the house and there 
burst. My brother heard the explosion as well as his valet, and 
describes it as a dull thud like that of a smothered blast, The 
house, which was a wooden one, was set on fire, a child burnt 
to death, and ancther inmate seriously, if not mortally, injured. 
Several inhabitants of Mont Dore are said ly the valet to have 
seen the ball, one of whom lived in the adjacent house. 

It will be interesting to readers of NATURE to compare the 
accounts given by Prof. Tait in NATURE, vol. xxii. p. 409. 

19, The Boltons, S.W. Joun TENNANT 


Meteor 


ON July 23, at 7.15 p.m. (Irish railway time) a meteor passed, 
travelling nearly from south to north, being lost ina bank of 
black cloud. It must have been of considerable brilliancy, as it 
was quite distinct, although at the time the sun was well above 
the horizon. July 22 from ten to fourteen brilliaut red pencils 
and thin columns of auroric lights were rising at intervals, 
There were also auroric lights on July 23 between 11 and 12, 
but much less brilliant. G. H, KINAHAN 

Ovoea, July 24 


THE COMET 


WE have received the following further communica- 
tions on this subject :— 

The following ‘‘ Preliminary Note on the Photographic 
Spectrum of Comet 4 1881,’’ has been communicated to 
the Royal Society by Dr. Huggins, F.R.S. (For Dr. 
Huggins’s first note on this subject, see NATURE of 
June 30.) 
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ON the evening of June 24, I directed the reflector 
furnished with the spectroscopic and photographic ar- 
rangements described in my paper ‘‘ Cn the Photographic 
Spectra of Stars” (PAtl. 7rans., 1880, p. 669) to the 
head of the comet, so that the nucleus should be upon 
one half of the slit. After one hour’s exposure the open 
half of the slit was closed, the shutter withdrawn from 
the other half, and the instrument then directed to 
Arcturus for fifteen minutes, 

After development, the plate presented a very distinct 
spectrum of the comet, together with the spectrum of the 
star, which I have already described in the paper referred 
to above. 

The spectrum of the comet consists of a pair of bright 
lines in the ultra-violet region, and a continuous spec- 
trum which can be traced from about F to some distance 
beyond H. 

The bright lines, a little distance beyond H, with an 
approximate wave-length from 3870 to 3890, appear to 
belong to the spectrum of carbon (in some fonn, possibly 
in combination with hydrogen), which I observed in the 
spectra of the telescopic comets of 1866 and 1868, 

In the continuous spectrum shown in the photograph, 
the dark lines of Fraunhofer can be seen. 

This photographic evidence supports the results of my 
previous observations in the visible spectra of some tele- 
scopic comets. Part of the light from comets is reflected 
solar light, and another part is light of theirown. The 
spectrum of this light shows the presence in the comet of 
carbon, possibly in combination with hydrogen. 

On the next night, June 25, a second photograph was 
obtained with an exposure of an hour and a half. This 
photograph, notwithstanding the longer exposure, 15 
fainter, but shows distinctly the two bright lines and the 
continuous spectrum, which is too faint to allow the 
Fraunhofer lines to be seen. 

Postscript, July 9, 1881.—1 have since measured the 
photographs of the comet’s spectrum, and I find for the 
two strong bright lines the wave-lengths 3883 and 3870. 
The less refrangible line is much stronger, and a faint 
luminosity can be traced from it to a little beyond the 
second line 3870. There can be, therefore, no doubt that 
these lines represent the brightest end of the ultra-violet 
group which appears under certain circumstances in the 
spectra of the compounds of carbon. Professors Liveing 
and Dewar have found for the strong line at the beginning 
of this group the wave-length 3$82°7, and for the second 
line 3870°5. 

Iam also able to see upon the continuous solar spec- 
trum, a distinct impression of the group of lines between 
G and /, which is usually associated with the group 
described above. My measures for the less refrangible 
end of this group give a wave-length of 4230, which agrees 
as well as can be expected with Professors Liveing and 
Dewar’s measure 4220. 

In their paper “‘ On the Spectra of the Compounds of 
Carbon” (Proc. Roy. Soc., vol. xxx. p. 494), Professors 
Liveing and Dewar show that these two groups indicate 
the presence of cyanogen, and are not to be seen in the 
absence of nitrogen. If this be the case, the photograph 
gives undoubted evidence of the presence of nitrogen in 
the comet, in addition to the carbon and hydrogen shown 
to be there by the bright groups in the visible part of the 
spectrum. On this hypothesis we must further suppose 
a high temperature in the comet unless the cyanogen Is 
present ready formed. 

I should state that Mr. Lockyer regards the two groups 
in the photograph, and the groups in the visible spectrum, 
to be due to the vapour of carbon at different heat-levels 
(Proc. Roy. Soc., vol. xxx. p. 461). ie. 

It is of importance to mention the strong intensity in 
the photograph of the lines 3883 and 3870, as compared 
with the continuous spectrum, and the faint bright group 
beginning at 4230. At this part of the spectrum, there- 
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fore, the light emitted by the cometary matter exceeded 
by many times the reflected solar light. I reserve for the 
present the theoretical suzgestions which arise from the 
new information which the photographs have given us. 


THE second evening of its appearing I examined the 
head of this comet with a McClean spectroscope (with 
slit) and also with a Hilger’s half-prism instrument (a half- 
size model of the Greenwich one). 

The appearances were mainly those seen by other 
observers, viz, a bright continuous spectrum from the 
nucleus and a much fainter one crossed by bright lines 
from the coma, There were however two points of interest 
which struck me, as 1 see by NATURE, vol. xxiv. p. 261, 
they did M. Thollon in Paris. These were : (2) The con- 
tinuous spectrum from the nucleus had a mottled or 
striated look, but I could not be certain whether dark lines 
or bright lines or spaces predominated in causing this 
effect ; (4) the ‘presence of shorter and additional lines 
to the three carbon ones, extending beyond the continuous 
spectrum. 

_ These appearances, I admit, I only recognised indis- 
tinctly and with doubt at the time, but, corroborated as 
they now seem to be, I do not question that there was 
some ground for them. With reference to the nucleus 
spectrum it could only have comprised a small portion of 
solar light as shown by the few Fraunhofer lines detected 
by Dr. Huggins and others in it. The residue of the 
bright stripe has been attributed (because continuous) to 
some incandescent solid or liquid substance; but is this 
necessarily the case? Is it not possible that the matter 
yielding this spectrum is still in a truly gaseous form, and 
do not the appearances above described rather point to 
the character of a gas spectrum passing from the line or 
band condition to the continuous one, under its existing 
circumstances of ignition, pressure, &c. (whatever these 
may be)?—an effect not without parallel, I fancy, at least 
in the case of hydrogen. J. RAND CAPRON 

Guildown, July 23 


A COMET is now visible here. I saw it last Thurs- 
day, June 30, at 3110 ain. It was in the west, and 
appeared to me about 30° from the pole star, and 20° 
above the horizon. The tail was straight and directed 
towards the pole star. A local paper says this comet 
was seen to the east at 8 p.m. the preceding day, and 
that the tail was 20° in length—it appeared to me only 5°. 

] regret I cannot send fuller information, but probably 
the comet is to be better seen in England. 

Karachi, July 2 F. C. CONSTABLE 


SEA-SHORE ALLUVION 


T is somewhat remarkable at the present day to find 

even professional men, when dealing with works of 

coast defence, attributing the movement of littoral shingle 
to the tidal currents. 

The late Mr. Palmer, C.E., in a well-known paper read 
before the Royal Society nearly half a century back, 
Col. Reid, R.E , in an essay published in the commence- 
ment of the series of quarterly papers by officers in the 
corps of Royal Engineers, Mr. Redman, M.Inst.C.E., in 
a paper on the South Coast of England, read before that 
society some thirty years back, and another on the East 
Coast of England seventeen years back, as well as in 
very numerous reports made by him for a Government 
department (the War Office) during the last quarter of a 
century, have all shown that these shingle formations are 
In no way affected by the tide, which must exercise only 
a negative influence, the flood and ebb setting in con- 
trary and opposite directions, equal in duration, and 
neutralising each other. Shingle moles are in effect 
resultant on the wind waves alone, and are deposited in 
two parallel ridges or hummocks locally termed “ /xd/s,” 
marking the relative range of neap and spring tides, the 


crest of the last being normally (except in some excep- 
tional cases such as the Chesi/) ten feet above high water 
of spring tides with a broad, gently sloping foreshore of 
sand down to low water; an abnormal tide, resultant on 
exceptional gales occurring at rare intervals, sometimes 
breaches the crest and produces great mischief, as at 
Seaford on the Sussex coast a few years back, which was 
inundated by the sea, and where the authorities are about 
to carry out artificial works of defence. 

The prevailing movement in the English Channel is 
to the eastward, or up Channel, due to the fact that south- 
west winds prevail for nine months in the year; and along 
the East Coast the movement is southward, due to the 
particular trend of the coast and-the North Sea offing. It 
really hardly appears necessary to insist on these well- 
known facts to any one practically acquainted with the 
subject, or to hydraulic engineers conversant with the 
surrounding physical conditions of our tidal harbours, 
estuaries, and rivers, 

Notwithstanding this, strangely enough we find a con- 
temporary journal, the Zzginzeer, in a series of articles on 
the Brighton, Hove, and Shoreham beaches, professedly 
written for the education of public opinion on the subject, 
themselves ignoring the fundamental laws governing 
the motion of this marine alluvion, and attributing it to 
tidal currents instead of to the wind waves, and yet in- 
sisting at the same time that the question, as doubtless 
it is, is an imperial one, demanding the attention of the 
Legislature. 

Thus, October 3, 
Engineer) :— 

“A very strong ¢dal current sets up the Channel to 
the eastward, and sweeps with it the rolling shingle’’! 
Sic.) 

“So rapidly did this disappear under the influence of 
this curren? that it became necessary to stay its travel by 
the erection of heavy timber groynes.” 

“ Knowing what we do also of the effect of sca currents, 
it is in our opinion exceedingly questionable 7f ¢heir 
carrying powers can be arrested by anything short of a 
check which shall produce almost dead water.” 

One of the last papers read at the Institution of Civil 
Engineers, on “ Upland and Tidal Scour,” also attributes 
the movement of the Norfolk and Essex beaches to the 
tidal currents. 

Nor are local authorities, highway boards, vestries, 


1879, “Brighton Beach” (The 


| district boards, and large landowners any more at 


one than these would-be educators of public opinion 
on the subject, for we find farmers as a rule sending 
down their teams and waggons to the sea-shore during 
winter slack time to collect boulders and pebbles from 
the sea moles of Nature’s forming; railway companies 
where allowed, and a convenient communication effected, 
removing it wholesale for ballast of the iron road; lords 
of the manor conveying it equally wholesale to shipping 
craft for ballast, until stopped by the strong arm of the 
law brought to bear on the question by some Government 
department. 

Local magistrates are equally offenders, as recently, 
about twelve months back, the magistrates sitting at 
Canterbury authorised their surveyor, after long discus- 
sion, as the order was given with the fear of an impending 
injunction hanging, ‘‘ Damocles”’ like, over their heads, to 
quarry shingle from the sea-shore at Herne Bay for the 
repairs of the highways ; thus robbing the supply travel- 
ling up the estuary of the Thames to the westward (the 
general movement of the belt of shingle being diverted up 
such estuaries as those of the Thames, Wash, &c.), the 
material being at the same time so much wanted along 
the Blue Town frontage at Sheerness, where grave fears 
have long prevailed, due to the insufficiency of the sea- 
shore works of defence, This Canterbury decision, taken 
in the month of January in last year, appeared to us at 
the time the extreme of rashness, when the interests to 
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leeward of the proposed road quarry at Herne Bay were 
considered. The Trinity Corporation would be affected in 
reference to the defences of the Reculvers—the two spires 
of the ancient church having been maintained by them for 
many years as sea marks with stone slopes and groynes for 
the protection of the cliff. From the fact of their being to 
the eastward of Herne Bay they may be said to be to wind- 
ward of the site, still the hastening of the recession at 
Herne Bay, which has from natural causes alone increased 
in a marked degree of late, would tend to increase the 
projection and consequent exposure at the Reculvers. 

Next we have the entire landowning interest of the Isle 
of Sheppy affected by this Canterbury decision, for its 
northern seaboard retreats at a rapid rate, evidenced by 
the recent removal of Warden Church, which had been 
left on the extreme verge of the cliff, due to the extensive 
slips in the London clay to the westward, which must of 
course be aggravated if the natural barrier formed by the 
sea at the base of the cliff is weakened by cutting off the 
supply coming from the eastward, tending always in its 
normal state to travel onwards to increase Garrison Point 
at Sheerness at the outfall of the Medway. 

Lastly we have the whole Mile Town and Sheerness 
frontages affected, where the Government have erected 
from time to time sea-walls and groynes for the collection 
of this very beach that the Canterbury magistrates covet 
for the repairs of their roads. Nor is Sheerness alone 
affected, but the Queenborough district also, as was 
evidenced in the great tide of February, 1791, when the 
whole of the marsh forming the north-west promontory of 
the Isle of Sheppy was under water, and great loss and 
damage sustained. 

Canvey Island, on the opposite Essex shore, suffered in 
a similar manner at the same time. 

For some years past this practice of removing littoral 
gravel has been stopped on the Kentish southern coast 
since Mr. Redman reported for the War Office on the 
condition of the beaches at Sandown, Deal, Walmer, 
Dover, Eastbourne, &c., who strongly urged the suicidal 
nature of the practice, since which the Government and 
local authorities have had notice-boards planted along 
the beach imperatively forbidding the removal of shingle. 

This general eeward movement of shore detritus, due 
to the prevailing wind waves, has been of late years so 
clearly demonstrated by the authorities cited, and accepted 
generally by marine engineers, that it appears strange to 
find editorial articles for months in a magazine of wide 
circulation dealing with engineering science which re- 
suscitate the old and exploded theories on the question 
which are to be found in early geological works, and these 
articles, if not accepted, have at least remained hitherto 
apparently unchallenged. 

We would sum up this perhaps somewhat lengthy review 
of a topic, of no mean importance however, having reference 
to our insular position, by saying that the passage of the 
heavier particles (the shingle) of a marine mound or 
natural mole is due universally to the action of the waves, 
although attributed by many early geological writers to 
the ocean currents—and its influence on the tidal harbours 
of our shores, is very important. 

The masses of shingle are heaped up coincident in 
direction with the waves which sort the material in 
regular gradation; an alternate renewal and withdrawal, 
due to change of wind, produces a resultant leeward 
motion due to the wind the particular coast is most 
exposed to, and the largest pebbles in all these marine 
alluvion are universally accumulated on the summit, and 
to leeward of the prevailing winds, due to their greater 
momentum and to their being less influenced by the 
recoil wave, compared with sand and the smaller stones. 

At the last meeting of the South-Eastern Railway 
Company we find the chairman (Sir E. W. Watkin, M.P.) 
stating in reference to the proposed Lydd Railway and 
the line to Dungeness, that it not only would secure in the 


future the shortest route to the Continent, but that it also 
gave them access to an important bed of shingle, from 
the sale of which they anticipated great benefit ! and that 
they saw their way to do a large trade in its conveyance. 
It was important for road-making, railway-ballasting, and 
concrete foundations and walls. 

This is the not over scrupulous view of the chairman of 
a leading railway company of one of the most important 
natural breakwaters on the south-eastern coast, and the 
uses to which it may be applied as a quarry for the benefit 
of his company. 

The great land-slip which left Warden Church on the 
verge of the cliff, causing its ultimate recent removal, 
occurred in September, 1859, and this had been preceded 
by a similar great fall to the westward about the year 
1856, that of 1859 being in effect a prolongation or exten- 
sion of the earlier one towards the eastcrn end of the 
island. The falls are the result of a gradual subsidence 
occupying some hours, due to the thorough saturation of 
the London clay by land drainage down several small 
chines, and the effect of atmosphere and weather on the 
face of the cliffs and their degradation at the base by the 
sea during spring-tides. In effect a broad belt of land 
moves seaward (not a mere abrasion or undermining of 
the cliff alone), settles vertically downwards, or spreads 
out, and slides seawards, presenting a new cliff landward 
at the last parallel fissure, the moving mass attaining a 
state of rest in the shape of an undcr-cliff, with a series of 
parallcl terraces rising and falling in the valley of the fall, 
with the turf and vegetation undisturbed ; and the fore- 
shore and shingle are ploughed up by the fall, forming a 
kind of ‘‘moraine” at the base. After a fall the ordinary 
waste goes on at an average rate of one yard per annum, 
Some of the trees near the church had settled down 
bodily on the prisms of earth to which they were attached, 
some fifty feet lower in level than when they were 7x 
sit#, showing how gradual and vertical had been the 
subsidence. 

The question arises, To what extent are the cliffs in the 
Tertiary formations saturated or affected by percolation 
through fissures from the sea, and how farthis may be the 
first cause? There are no appearances of land springs 
from the cliff face. The whole appears to have squeezed 
down into a saturated or partly fluid base. The rapid 
degradation of the Sheppy cliffs was pointed out in an 
article in the St /ames’s Gazette of May 23, and the 
absence of any attempts to arrest it. But this constan 
loss has been eloquently described by Lyell in his great 
work, “ The Principles of Geology,” affording as it does a 
constant supply to the fluctuating foreshores of the River 
Thames carried up by the superior power of the flood 
compared with its ebb tide, and brought down again by 
the prolonged duration of the ebb, aided by upland waters 
in steps downwards. 


SGLEN GE VA Tiana 


LTHOUGH Eton still ranks as a purely classical 
school, and has not established a modern side as 
her rival Harrow has done, yet the study of science is 
pursued within her walls to an extent which—in some 
respects at least—is unequalled at any other school. 
The numbers of the school vary somewhat on each side 
of g00 boys, about 120 of whom, constituting the Fourth 
Form, do no science. About seventy boys more from the 
Fifth Form make up the Army Class, and do no Science 
unless they take in Physical Geography and Geology for 
their final examination. Butin the Remove and in the 
greater part of the Fifth Form, which constitutes the chief 
mass of the school, two lessons a week in science enter into 
the regular work of each division. 
At the present time the Head-Master has twenty-two 
Classical Assistants, and the Lower Master two. There 
are nine Mathematical Masters, and four for science, two 
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of whom also give a little help in the mathematical, and 
one in the literary teaching. On emerging from the 
Fourth Form a boy spends a year in Remove, during which 
his two weekly science lessons are devoted to Physical 
Geograpby (Z7dkunde). Passing on into the Lower Divi- 
sion of the Fifth Form, he is taught the elements of 
Mechanics, treated experimentally ; and during the next 
year, spent in “‘ Middle Division,’ he is occupied with 
Heat, including the principles of the steam-engine. 
Except in the case of the Army Class, therefore, science 
is compulsory during three years of every boy’s school 
life. When he enters the Upper Division of the Fifth 
Form he may drop science altogether, and devote the 
two lessons a week to additional mathematics. If he 


does not do this he has his choice between Chemistry, 
Many boys 


Geology, Physical Geography, and Biology. 


leave the school without reaching any higher stage than 
this; but those who pass on into the “ First Hundred” 
can either give up science in favour of mathematics or of 
some literary subject, or, on the other hand, they may take 
up a second scientific subject, and get an additional two 
lessons a week. During the present School-time they 
can select from Chemistry (Metals), Physics (Light), 
Geology (Elementary and Advanced), Physiography, 
Botany, and Physiology (Muscle and Nerve). Hence 
a boy who enters Remove at thirteen and stays at Eton 
until he is nineteen, has the opportunity of acquiring a 
considerable amount of elementary scientific knowledge. 
He bears two lectures a week and writes out an abstract 
of them which is looked over and corrected. His pro- 
gress is tested by written examinations, the frequency of 
which depends upon the master he is “up to.’’ Oral 
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examination is rarely possible except in the upper parts 
of the school, owing to the necessarily large size of the 
classes. 


At the examinations for promotion which occur every 


Half, though they are annual as regards individual boys, 
science is allotted from one-tenth to one-twelfth of the 
total marks. Although it is not a “pluck subject”’ like 
mathematics, yet many a boy who has failed by a few 
marks in his “general total” regrets not having paid 
more attention to his science lectures, which would have 
enabled him to make up the deficit; and the effect is 
often visible in the improvement in his abstracts during 
the next School-time. 

Besides the compulsory science, which is a part of the 
regular school-work, many boys devote three or four 
hours of their spare time every week to some form of 
practical scientific work. Most of them are preparing 
themselves to try for the prizes given annually by the 


Governing Body for Chemistry and Physics, Geology 
and Physical Geography, and Biology respectively. 
A chemical laboratory, with accommotation for twenty- 
eight boys at once, has been in use for some years. It 


‘owes its existence in great part to the liberality of the 


present Head-Master, Dr. Hornby, some of the Assistant 
Masters, and some old Etonians. The laboratory and 
chemical lecture-room, together with a private laboratory, 
apparatus-room, store-rooms, &c., form a handsome build- 
ing in Keate’s Lane. Opposite to it is the Round School, 
formerly used for mathematical teaching, and now con- 
verted into a museum. It contains a fine collection of 


. Britisb birds made by the late Provost of King’s College, 


Cambridge, Dr. Thackeray, and presented by him to the 
school. Some of the specimens are valuable, owing to 
their being mentioned by Yarrell. There is also a good 
collection of Lepidoptera made by a former pupil of the 
school, and presented by his parents after bis untimely 
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death, within two years of his leaving Eton. A tolerably 
complete series of recent shells has been obtained, and a 
collection of the more important zoological types is in 
process of formation. Geology is represented by a fair 
series of British rocks and fossils, and by remains of the 
mammoth, hippopotamus, reindeer, and Aos primicentus, 
from the river gravels of the neighbourhood, together 
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being used this Half for the first time, three out of the 
four Science Masters having been hitherto accommodated 
in some discarded mathematical schoolrooms. On the 
ground floor there are two schoolrooms (A, A), each 
accommodating forty boys, and two preparation-rooms 
(B, B) opening into them, besides furnace-room, lavatory, 
&c, - On the first floor are the biological laboratory (C), 


< 


with flint implements and neolithic axe-heads which have 
been dredged out of the river. There are also a few 
cases of specimens illustrative of volcanic and glacial 
action, and of the more important processes of Metallurgy, 
pottery, &c. 

Beyond the laboratory, and separated from it by the 
racquet-courts, are the new Science Schools, which are 
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preparation-room (D), and schoolroom (E), all ex szuzze, 
together with a general apparatu;-room (F) and stores 
room (G). The laboratory, which is 28 feet by 16 feet- 
has accommodation for seventeen boys at once, the table, 
running alonz the length of the room, so thit the workers 
shall face the window. Except for the necessary supports, 
this is continuous along almost the whole of one side of 


PT 
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the room. The other side is occupied by shelves and a 
large cupboard, half of which is divided up into compart- 
ments, one for each boy. A sink, a bookshelf, and a 
large slate occupy three of the corners, the door being at 
the fourth, The rooms are all panelled with stained deal 
toa height of about 5 feet from the floor, which leaves 
ample space for diagrams above. 

The building has been designed and erected by Mr. E. 


CENERAL = VIEW OF = BIOLOGICAL—>LABORATORY— 


Aborn of Eton, at the cost of the Governing Body of the 
College, of which Prof Huxley became a member rather 
more than a year ago as the representative of the Royal 
Society. At the request of his colleagues he provided 
Mr. Aborn with a statement of what he thought was 
required for the proper accommodation of the three 
houseless Science Masters, and the result is the eminently 
practical but inexpensive building, with which all who 
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use it, both boys and masters, are alike pleased. The 
schoolrooms are the best in the College as regards light 
and accommodation for teachers and taught, and offer a 
striking contrast to the dark and uncomfortable rooms 
which were built a few years ago for the Mathematical 
Masters. 

Besides providing a home for the science-teaching, the 
Governing Body have also placed a grant of money at 
the disposal of the teachers for the purchase of micro- 
scopes, diagrams, maps, &c,, so that a boy who is really 
anxious to learn has plenty of opportunities for so doing. 
The number is not very large at present, as so many 
other interests have to be considered, such as the classical 
work and the games. Those, however, who are really 
taking up science with a view to University honours, find 
their tutors less exacting about their classical studies ; 
and that the time spent in the laboratory need not inter- 
fere with athletics is shown by the fact that the two boys 
who last year divided the Governing Body’s prize for 
Biology are both distinguished football players. One of 
them was a prominent member of the school football 
eleven during the past winter, and has this year rowed for 
the fourth time in the Eton crew at Henley Regatta. His 
numerous official duties as ‘‘captain of the boats” 
during the last two years have not prevented his acquir- 
ing sufficient knowledge to gain him an entrance exhibi- 
tion for Natural Science at Oxford, an honour which has 
only once before been gained by an Etonian. 

In addition to the Chemical and Biological Laboratories 
Eton possesses a well-organised School of Practical Me- 
chanics, consisting of a drawing-room, smithy, and shops 
for carpentry and metal-working, the whole being under 
the superintendence of a specially-qualified instructor. 
Much work is done here out of school-hours, oars, book- 
cases, cupboards, lathes, and a small steam-engine being 
some of the practical results of this institution, which is 
now completing the second year of its existence. 


NOTES 
THE death, on Sunday, is annonnced of Prof. Brnhns, the 
Director of Leipzig Obs ei vatory. 


THE greatest activity prevails in the Palais de I’Industrie, 
preparing for the Exhibition of Electricity, but it is feared that, 
in spite of all efforts, the day of the formal opening will have 
to be postponed. 


THE Municipal Council of Paris has finally granted to 
Siemens Brothers the authorisation to place rails in tbe streets 
for their electrical railway from the Place de la Concorde to the 
Exhibition, But no viaduct will be constructed, as formerly 
contemplated, and the rails will be merely laid flat on the 
pavement, 


Mr. MuNDELLA stated in the Honse of Commons the other 
day that Mr. Samuelson, M.P. for Banbury, and Mr. Slagg, 
M.P, for Manchester, had consented to investigate the whole 
question of technical education on the Continent at their own 
expense. Mr, Mundella was in communication with two other 
gentlemen, who, he hoped, would join the two mentioned. 


A PUBLIC meeting will be held on August § at the Society of 
Arts for the purpose of re-organising the Trades Guild of 
Learning on a larger basis, Among the supporters of the 
movement is Sir John Lubbock. 


A MEETING was held on Tuesday afternoon at Grosvenor 
Houre, Park Lane, to receive and consider a report from the 
Smoke Abatement Committee on the subject of an exhibition 
and trials of improved heating and smoke-preventing appliances, 
to be opened at South Kensington in October next, There was 
a numerons attendance. The exhibition in qnestion will be held 
nthe East and West Arcades and in buildings adjoining the 


Royal Albert Hall ; and gold, silver, and bronze medals, together 
with certificates of merit, will be awarded upon the report of a 
special committee. It will be opened on October 24 and closed 
on November 26, Dr. Siemens moved the first resolution, 
declaring that the present smoky condition of the atmosphere of 
London injuriously affects the health and happiness of the com- 
munity, besides destroying public bnildings, deteriorating perish- 
able fabrics, and entailing in various ways unnecessary expendi- 
ture. The speech of Dr, Siemens was a powerful argument in 
support of the principles thns enunciated, and was warmly 
cheered. Sir Henry Thompson, in seconding the motion» 
pointed out that the admixture of unburnt fuel in the shape of 
smoke with the atmosphere must of necessity be prejndicial to 
those who had the misfortune to breathe it, He also showed 
by illustration how highly desirable it was on all grounds of 
health that the air should be perfectly free from smoke, Dr. 
Quain, Mr, Spencer Wells, and Mr. G. J. Romanes supported 
the proposition, which was carried unanimously. Other resolu- 
tions were carried, and it was resolved by the meeting to sup- 
port the efforts now being made to reduce the evil arising from 
coal-smoke, and to assist in raising the funds necessary for con- 
structing and carrying out, on a practical scale, the competitive 
testing of the various appliances to be shown, and for providing 
suitable prizes, medals, &c, 


THE new building of the ‘‘ Deutsche Seewarte” at Hamburg 
will be inangurated on September 14. The Emperor William 
will be present, and will at the same time open a Marine 
Exhibition connected with the bnilding. 


THE annual meeting of the British Medical Association has 
been delayed a week beyond its usual time in consequence of the 
Medical Congress meeting in London, It will extend from the 
oth till the 12th of August, and is to be held at Ryde, Isle of 
Wight. The address on medicine will be delivered by Dr. J. S. 
Bristowe of St, Thonias’s Hospital, that on surgery by Mr. 
Jonathan Hutchinson of the London Hospital, and that on 
obstetric medicine by Dr. J. Sinclair Coghill, visiting physician 
to the National Hospital for Consumption at Ventnor. 


THE Harvard Geological Museum has Iately received from the 
Smithsonian Institution a series of the types of the fossil plants 
described by Prof, Lesquereux in connection with his various 
Government publications. Prof, Lesquerenx is also engaged in 
identifying a large collection of fossil plants made by Mr. 
Sternberg fur the museum, The collection contains nearly all 
the species thus far described from the Cretaceous beds of 
Western Kansas, 


AN exhibition and congress in connection with the culture of 
vines is appointed to take place in Milan in September next. 
The congress, which will be composed of experts from various 
countries, will be charged with the duty of inquiring into the 
subject of the disease which has of late years rendered the wine 
crop so uncertain, The exhibition will consist mainly of appli- 
ances for the application to vegetation of insect-destroying 
agencies, of machines and instruments for grafting, of photo- 
graphs, plates, and printed publications relative to the vine 
disease, specimens of vine parasites, and numerous other objects 
serving similar purposes. 


ACCORDING to the Mineral Statistics of Victoria for 1880 the 
quantity of gold raised in the Colony for the past year was 
$29,121 oz. 5 dwt., being upwards of 70,173 oz, more than in 
1879. While there has Leen a decided increase in the quantity 
raised in alluvial mines, the main increase has been in the quartz 
mines, which have yielded 529,195 oz. ‘The increase in alluvial 
mines is partly due to the opening-up of new gold-producing 
areas, and partly ta the operations of the diamond drills recently 
imported, 
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AN interesting discovery has been made in one of the lime- 
stone quarries of Stromberg (Rhenish Prussia). In a small cave, 
such as occur frequently in the ‘calcareous rock, the skeleton 
of a cave-bear was found. To judge from the thickness and 
length of the bones the animal must have measured at least 2} 
or 3 metres in Jength and 2 metres in height. The tecth, of 
which sixteen were found, are of enormous size. Discoveries of 
this kind however are by no means rare in this neighbourhood, 
nor indeed in limestone caves generally. 


AN earthquake shock was felt in Eastern France on the night 
of July 23-22 at Aix-les-Bains, Lyons, Grenoble, Chalons, and 
other places, The time of the phenomenon was 2h, 3s. a.m. at 
Lyons and Chalons, and the direction from north to south. No 
accident is reported in either of these places, The shock was 
also felt in Switzerland in a large number of places, at Geneva, 
Morges, Lausanne at about 2h, 45m. a.m. local time; indeed it 
is stated to have been the sharpest felt in the district since 1854. 
Nowhere has any accident been recorded, A terrihle storm was 
raging in these regions on the 21st, a few hours before the earth- 
quake took place. Spontaneous currents have interrupted also 
the telegraphic communications. 


@ZA SPECIAL library has been established by subscription in 
Paris for secular education. The subscribers have resolved to 
adopt a scientific creed, and to prescribe the ue of fiction in 
books written for young people. 


Mr. RicHARD ANDERSON, the author of the well-known 
work on ‘‘ Lightning Conductors,” will contribute a short series 
of articles on ‘‘ Thunderstorms: their History and Mystery,” 
to the S’. Fanes's Magazine. The first article will appear in 
August. 

M. Bruescu, conservator of the Boulak Museum, has returned 
from Thebes with the contents of twenty sarcophagi recently 
discovered behind the ancient Palace of Queen Hatason. 
Amongst some 5000 antiquities which have been obtained the 
most remarkable are several mummies in a perfect state of 
preservation, and of considerable historical interest. 


THE boring of the Arlberg tunnel is proceeding with great 
rapidity. The length finished since June, 18So, is 1720 metres, 
and an average yearly advance of 2160 metres is confidently 
expected after a while. The average of Mont Cenis and the 
St. Gothard was only 1112 and 1670 respectively. The St. 
Gothard tunnel will be completed hy the end of September, but 
the lines of approach are not likely to be ready before next 
spring. 

THE [Vesersettung reports that near the village of Rantrum a 
quantity of silver has been found buried about one foot deep in the 
ground, It consists of thirty-four small bars, six fragments of 
antique silver ornaments, and eight coins ; the latter bear Arabic 
inscriptions, and may probably be dirhems of the Abassidic 
Caliph of Bagdad, who lived in the eighth century of the present 
era, The small bars were formerly used as money, and were 
weighed, before coins had any conventional value, Ornaments 
were frequently used in the same way. All the objects found 
were in a vace. 


THE seventh Annual Exhibition held by the British Bee- 
keepers’ Association was opened at the Horticultural Gardens 
on Tuesday, and will remain open till Monday next. 


A REMARKABLE eruption was recently observed hy the pas- 
sengers of the ss. Glenelg, at the northern end of the Bay of 
Plenty, New Zealand. The water rose suddenly to a height of 
four fcet, and spread over a circle of sixty feet in diameter, 
throwing up sand, shells, stones, and mud, The steamer was 
only about twenty yards outside the circle. The water con- 
tinued boiling for some time. 
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THE Jtalia Centrale, a paper published at Reggio (Emilia) 
announces that the most remarkable mud-volcano- of the 
province of Emilia, the Salsa di Querzola, has developed an 
extraordinary activity for a few days past, and has greatly 
frightened the neighbouring inhabitants. Loud subterranean 
noise was heard even in the plains around, incandescent lava 
was ejected to a height of several metres, and an earthquake 
was also noticed. Large numbers of tourists and curious in- 
habitants are proceeding to Regnano to witness the spectacle. 

A REMARKABLE natural phenomenon is reported from Cs. 
Gorbo (Szolnok-Doboka {Comitat, Ilungary}. On June 27 the 
Buznau Mountain, situated close to the village of Paptelke, 
suddenly broke in two. The fissure measures 30 to 40 metres 
in breadth, 25 to 30 metres in depth, and 400 to 500 metres in 
length. Some of the bonuses in Paptelke also show cracks, so 
that the whole seems to have been the effect of an earthquake. 
A landslip took place at the same time, and a field with an 
apple-tree in the middle of it has moved about ro metres nearer 
to the village. Great excitement prevails in the neighbourhood. 

VARIOUS antique bronze arms and implements, altogether 
weighing about four or five kilogrammes, have been found by 
forest labourers at a place called Friedhofstannen, in the district 
of Cattenbiihl, near Oberode (ITanover). They were buried 
inthe ground at a very slight depth. The objects consist of 
battle-axes, a sickle, a knife for taking off the hides of animals, 
a bracelet, rings. They are supposed to be of Celtic or Pheeni- 
cian origin, Iu the neighbourhood of the spot where they were 
found there is an ancient earth-mound, dating from a very remote 
period, and inclosed by a circular pit of some 490 yards in cir- 
cumference, the so-called riug or ‘‘kring.” Above it was the 
Hessian fronter fortress of Friedeweh, below it the Spiegelburg. 

TuE tenth general meeting of the Saxo-Thuringian Apicultural 
Society will be held at Quedlinburg on July 31-August 2, 
An exhibition of living bees in hives, also of implements and 
products of bee-culture, will take place simultaneously. 

WE have already received the Calendar of the Newcastle-on- 
Tyne College of Physical Science for 1881-82. 

AN interesting paper on ‘' Prehistoric Hackney}” by Mr. J. E. 
Greenhill, read before the Hackney Natural Ilistory Society, 
has been printed in a separate form. 

From the Proceedings of the Liverpool Naturalists’ Field Club 
we learn that that society has reached its majority. There is the 
usual account of excursions and an address by the president, the 
Rev. H, H. Higgins, on ‘‘ Animal Defences.” 

THE additions to the Zoological Society’s Gardens during the 
past week include a Silver Fox (Cauds fulvus, var. argentata) 
from Nova Scotia, presented by Mr. S. R. Platt; three Hedge- 
hogs (Zvinaceus europaeus), British, presented by Mr. W. Dunn, 
C.M.Z.S.; two Black-tailed Parrakeets (Polytelis melanurius) 
from New South Wales, presented by Mr, Gerald Arbuthnot; a 
Green Tree Frog (Hyla arborea), European, presented by Mrs. 
Humphrey ; six Black and White Geese (.4aseranas melanoleuca), 
seven Australian Wild Ducks (elias superctliosa) from Australia, 
received in exchange. The following, amongst many other in- 
sects, may now be seen in the Insectarium :—Perfect specimens 
of the Swallow-tailed Butterfly (second brood from small larvz), 
Camberwell Beauty, Spurge Elephant and Privet Hawk-moths, 
Northern Brown Butterfly, Chalk-hill Blue Butterfly and Burnet 
Moth. There are also fine examples of the imago of the Atla, 
Moth, and larve of this moth larger than any yet grown in 
England. 


OUR ASTRONOMICAL COLUMN 


ENcKE’s CoMET.—The ephemeris of this comet for its 
approaching re-appearance was issued from Pulkowa last 
month; but unfortunately the editor of the <Astronomtische 
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Nachrichten has not considered it was necessary to reprint it 
in that journal, where the ephemerides for previous appearances 
have always found a place. 

After the death of Dr. von Asten, the calculations for this 
comet were taken up by Dr. O. Backlund, who has continued 
the computation of the perturbations by Venus, the Earth, Mars, 
Jupiter, and Saturn from 1878 to 1881, taking account also of 
the effect of the so-called resisting-medium on the mean motion 
and angle of excentricity. The following are the elements of 
the comet’s orbit :— 


Epoch 1881, July 2°o M.T. at Berlin 


Mean anomaly ..... 319 26 487 


Longitude of perihelion 158 30 5°5 
ascending node ... 334 34 3°F (ones 

Inclination A: aie 12 53 03 eto. 

Angle of excentricity ... 57 43 30°75 

Mean daily sidereal motion 1072°65852 


From these elements we find— 


Semi-axis major ... 2°22005 Perihelion dist. ... 0734301 
Semi axis minor ... 1°18547 Aphelion dist. ... 4709709 
Excentricity... ... 0'8454969 | Period ... 1208°21 days 


The track of the comet in the heavens at this appearance is a 
favourable one for observation in this hemisphere. It will be 
nearest to the earth on October 11, when it will be distant 0°543 
of the earth’s mean distance from the sun, and situated in the 
constellation Leo Minor, in the vicinity of the star Fl 21, and 
the theoretica] intensity of light will attain a maximum on 
November 9, when the comet situated near 89 Virginis will rise 
about 2h. 15m. before the sun. 

The following ephemeris for the month of August is con- 
tracted from the accurate one given by Dr. Backlund, and 
applies to mean midnight at Berlin :— 


RA. Dect. Log. distance from 
h. m. ss. A e un. Earth. 
August I ... 2 56 22 ... +26 31°O ... 0'2701 ... 0°2400 
Bio BF ORY so HP OS) 
Boon BAL Bi 27 5012s) O}2502 me emOr2 173 
WT mao BO AO 28 07 
On 3) 13) 9 28 31°9 ... 02478 .., 0°1934 
Tt on. By Lye ami 29 3°9 
13) one 2) 2 29 36°6 ... 0°2359 ... 0°1683 
1S coo 212) Te 30 10°2 
Lj 3) 32 18 30 44°5 ... 0°2233 ... O'1419 
19 ... 3 37 35 31 19'S 
Bi ves By Hig) 16) 31 §6°0 ... O°2IOF ... O°1142 
23... 3:48 53 32 3371 
FE ees Bh yuh GS} BE DES cos CPUC aon CHOSIS 
25) coo HU Beh nce 3) 
29R PASO N..S40 30:30. OulOLA 1 GiO543 
SU con AL UG eh con ESI) HE 


It remains to be seen whether the comet can be perceived with 
the larger telescopes of the present day with a less intensity of 
light than 0°24, which was that at the time of its discovery in 
August, 1848, with the 15-inch refractor at Harvard College, 
U.S., and which will correspund to about the day of new moon, 
August 24. 


Comer 1881 ¢.—Elements of this comet have been published 
in circulars is-ued from Tord Crawford’s Observatory at Dun 
Echt, from which it appears that it will increase very consider- 
ably in brightness, The perihelion passage does not take place 
until August 21. ‘The comet is rapidly approaching the earth. 


BIOLOGICAL NOTES 


ON some New Lower GREEN ALG.—George Klebs j ub- 
lishes some very interesting facts about a number of forms of 
green Algze found living within the cell-tissues of some flower- 
ing-plants, The painstaking way in which the life-history of 
these have been worked cannot be too sufficiently admired. 
For full details the student should refer to the numbers of the 
Botanische Zeitung for April and May, where also will be 
found excellent coloured illustrations of all the species. In 
order to call attention to these curious species we give the 
specific diagnosis in detail :—/umily Protecocacee. Genius Chlore- 
chytriunt,—Through continued division into two parts each cell 


becomes resolved into spherical zoospores, which upon leaving | 


the mother-cell conjugate within the gelatinous envelope. The 


WATORE 


[| Fuly 28, 1881 


zygozoospores before becoming surrounded with a membrane 
make their way by means of processes into the intercellular 
spaces of living plants, During the time favourable for vegeta- 
tion many generations follow one another ina single year; that 
nearest to the winter falls into a resting stage, Chlorochytrium 
Zemne.—TVhis species lives in the widened intercellular spaces 
of the parenchyma of the Lemna trisulca : cells chiefly spherical 
or elliptical ; the part of the growing zygospore which remains 
in connection with the epidermis becomes a spherical cellulose 
plug. Inthe next genus, Endosphzra, through continued divi- 
sion into two, each cell falls into a number of daughter-cells 
surrounded with a membrane, from which, by further division, the 
spherical zoospores result ; those, taking their crigin from the 
same mother-cell, immediately upon leaving it conjugate; they 
make their way into living tissues like those of the Chloro- 
chytrium, The formation of zoospores only takes place in the 
spring ; the new generation requires a full year to reach maturity. 
The species Exdo:phera bicnnts lives in the intercellular spaces 
of the sub-epidermal parenchyma of leaves of Fofamogeton lucens ? 
its cells are mostly spherical; the part of the germinating zoo- 
spore which remains in connection with the epidermis soon dies 
off. In the genus Phyllobinm at the time of maturity, the 
protoplasm of every cell containing chlorophyll is differentiated 
into cylindrical or spherical portions, throngh the changing of 
some of these into smaller ones, zoospores—both macro and 
micro are formed—these conjugate. The zygozoospores make 
their way into the stomates of partly living, partly dead 
leaves of phanerogams, The development of every cell takes 
a year. The species Phyllobinm dimorphum lives in the leaves 
of Lystmachia nummularia, Ajuga, Chlora, &c.; the zygo- 
zoospores develop processes which grow into branched green 
tubes among the vascular bundles belonging to the veins of the 
leaves, The protoplasm of those zygospores which develop a 
process forms into either a spherical or longish resting cell, which 
lasts during the winter, and in the next summer again develops 
zoospores. According to the surrounding circumstances the 
processes are well developed or not. They may be quite rudi- 
mentary, in which case small tubele:s resting cells become 
formed, which form asexual zoospores, In the genus Scotino- 
sphzera every cell shows at the time of maturity a differentiation 
of its green protoplasm into cylindrical or spherical bodies 3 by 
their conjugating, during which a reddish granular substance is 
secreted, a single mass is formed, thruuzh whose repeated divi- 
sion, during which division the granular substance is gradually 
again ta.en up, the zoospores are forme’, These are asexual, 
and make their way into decaying vegetable tissues. Their 
development lastsa year. Scotinosphera paradoxa lives in the 
dead or dying tissues of Lemna ¢risulca, and also in species of 
Hypnum. Its cells are mostly spherical, and the zoospores are 
spindle-shaped, (Svtanische Zettung, May 27, 1881.) 


ON THE INFLUENCE OF INTERMITTENT ILLUMINATION ON 
THE DEVELOPMENT OF CHLOROPHYLL.—Dr. Karl Mikosch 
and Dr. Adolf Stohr publish the result of their iuvestigations 
made in the Physiological Institution of the Vienna University. 
The results of these they :un.marise as follows :—Ifa continuedly- 
lasting 2°5-minutes illumination of etiolated seedlings of barley 
or oats is compared with an intermittent illumination in the rela- 
tion of 1: 1 lasting five minutes, then one will find that in both 
cases the light is throughout present an equal time. Now if the 
chlorophyll-formation takes place at the same time as the illumi- 
nation, then the working of the continued illumination must 
exactly correspond at the end of 2°5 minutes with the sum of the 
single effects of the intermittent illumination. As a matter of 
fact, however, at the end of the continued illumination there has 
been either no chlorophyl] formed, or at any rate no quantity of 
it that can be pointed out anywhere. On the other hand, the 
mass of chlorophy!] which is formed during the intermittent 
illumination is beyond doubt capable of being pointed out with 
a spectroscope, One must therefore imagine that a certain time 
elapses between illuniination and chlorophyll-formation. From 
this however it follows :—1. That the chlorophyll-formation is a 
}rocess of photochemic induction. The first trace of chloro- 
phyll that can be pointed out with a spectroscope appears in 
seedlings of harley and oats grown in the dark after iJlumination 
lasting five minutes; it is a matter of indifference whether it is 
illuminated the whole time through, or only inthe relation of 1:1 
second. One cannot take for granted that in the one case only 
the half quantity of chlorophyll is formed when an alcoholic 
solution even shows the absorption-lines of the chlorophyll 
spectrum, still this will clearly disappear if the solution is made 
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half as weak again. Consequently the smallest possible effective 
light for the formation of chlorophyll is attained by intermittent 
illumination, During the formation of chlorophyll light Is 
supplied in superahundance by a continued illumination in the 
same manner as at the heliotropic bendings. 


A FRENCH physiologist, M. Gley, has made some delicate 
experiments on himself with regard to the effects of attention 
and intellectual work on cerebral circulation, His results confirm 
those of M. Mosso, and he has added some new observations. 
He finds that the rhythm of the heart through intellectual work 
is slightly accelerated ; and this increase seems in direct ratio 
of the intensity of the attention. Thus the pulse was more 
frequent when the author studied geometry, with which 
he had little familiarity, than when he studied philosophy, 
of which he had a good knowledge. While the heart-rhythm 
is accelerated the carotid artery is dilated during cerebral work, 
and the carotidian pulse becomes dicrotic. But the radia] pulse 
becomes smaller and less ample. The phenomena of congestion 
observed in the brain persist a certain time after cerebral activity. 


CHEMICAL NOTES 


By the action of methylic iodide, in presence of sodium, on an 
alcoholic solution of morphine, M. Grimaux has succeeded in 
producing codeine, identical in properties with the naturally- 
occurring alkaloid (Compt. vend.). If ethylic iodide is employed 
in place of the methyl salt, a new alkaloid differing in composi- 
tion from codeine by C1l., is produced. M. Grimaux proposes 
to call all the homologous bodies of this series codeines, and to 
distinguish the commonly called codeine as codomethyline, the 
new homologue as codethyline, &c. 


IN Gazsetta’ Chimica Haliana $5. Valente describes a striking 
lecture experiment illustrative of the fact that chlorine replaces 
iodine from binary compounds, A jar, 500 c.c. capacity, is 
filled with dry hydriodic acid gas, and another, 250c.c. capacity, 
with dry chlorine, the jars being separated by a glass plate, and 
the larger being uppermost ; on withdrawing the plate decom- 
position of the hydriodic acid occurs with a flash of rose-coloured 
flame, and separation of iodine, 


SS. BARTOLI AND PapasoGLi claim to have prepared mellitic 
and hydromellitic acids by the long-continued electrolysis of 
water, using carbon electrodes (Nieove Cemento). 


S. Funaro de:cribes two nickeliferous minerals from the 
Apennines in the Gasze/fe Chim. Ttal., to one of which he 
gives the formula (FeNi);S,, and to the other the formula 
CugRj9Sb,S,;, where R = Cu; Fe: Ni = 3°4: 4-2: 2°4. 

IN continuing his investigation of the action of hydrogen per- 
oxide on aromatic compounds (NATURE, vol. xxiv. p. 111) Dr. 
A. R. Leeds shows that in some of these compounds the peroxide 
acts only as an oxidiser, in other cases it replaces hydrogen by 
(OH), and sometimes both actions occur together (Berliner 
Berichte). 


THE same chemist has repeated (fmer. Chem. Fourn.) many 
of these experiments, wherein ozcne is said to be produced by 
the action of heat on metallic and non-metallic oxides; he finds 
that in every case the supposed ozone reaction, chtained by 
bringing the evolved oxygen into contact with potassium iodide 
and starch, is due to traces of impurities, generally to traces of 
chlorine. 


ACCORDING to M. Chappuis (Bx//. Soc. Chim.) the phos- 
phorescence of phos; horus in oxygen or air is an accompaniment 
of the combustion of phosphorus vapour by ozone. Phosphorus 
is not luminous in pure oxygen at 15°, and at the ordinary pres- 
snre, introduction of a trace uf ozone causes luminosity ; those 
sub:tances which hinder the luminosity of phosphorus, «2. 
turpentine oil, are substances which destroy ozone. If a little 
turpentine oi] is brought along with phosphorus into a tube con- 
taining pure oxygen, and a small quantity of ozone is then 
passed in, the phosphorus exhibits luminosity for a few moments 
only ; M. Chappuis supposes that this is due to the combustion 
of phosphorus vapeur by the ozone, and that the transiency of 
the phenomenon is explained by the rapid removal of the ozone 
by the turpentine oil. 


EXPERIMENTS on the action of heat on oxides of manganese, 
by S. V. Pickering, are detailed in Chew. News. According to 
this chemist some -pecimens of manganese oxides undergo a slow 
molecular change when kept. Thus a sample containing, when 


freshly prepared, 85°149 per cent. MnO,, 9°356 per cent. MnO, 
and 5°490 per cent. H,O, Jost 1°065 per cent, oxygen when 
heated to 100°, but after eighty days the same sample gacned 
0°24 per cent. oxygen when heated to 100°, and 1°114 per cent. 
at 195°. 

Herr E. RaMANN concludes from his experiments (Berliner 
Berichte) that the passivity of iron is always caused by the forma- 
tion of a layer of magnetic oxide (Fe,O,) on the svrface of the 
iron. In addition to nitric acid, the following liquids induce 
passivity in iron, viz. ammoniacal silver nitrate solution, solutions 
of nitrate of silver, ammonium, aluminium, nickel, cobalt, or 
iron. 


THE same author describes an amalgam of iron, nearly of the 
composition expressed by the formula l1g,Fe,, prepared by the 
action of sodium-amalgam on finely-divided iron in presence of 
water. Dry sodium-amalgam has no action on iron. 


HERREN V. MERZ AND W. WEITH have investigated the 
action of heat on various amalgams with the view of determining 
whether these bodies lose mercury regularly as temperature in- 
creases, or whether they exhibit the properties of definite com- 
pounds. The results, which are detailed in the Berliner Berichte, 
seem to show that many amalgams, ¢.g. of gold, silver, copper, 
bismuth, lead, cadmium, &c., although very easily decomposed 
hy heat, nevertheless contain theie component elements in definite 
proportions by weight ; such amalgams are probably to be classed 
as molecular compounds, Amalgams of the alkali metals exhibit 
the properties of definite compounds in a greater degree than 
amalgams of the other metals. 


In the Berichte Herr V. Meyer publishes a note on the densities 
of the vapours of the halogens, in which he states that he meatis 
to relinquish the further working out of these problems to M. 
Crafts. He states that he has obtained numbers for the densities 
of phosphorus and arsenic which stand midway between those 
required by the formule P, and As,, and P, and Asy. 


Various papers on new nitrogen derivatives of carbon com- 
pounds are published in the same Berichte, by Prof. V. Meyer 
and his students ; these papers promise results of much interest. 
Hitherto ‘‘azo-compounds” have only been known in the 
aromatic series; nitroso-substitution compounds of what is 
apparently azo-ethane are described by Prof. Meyer, especially 
NO-C,H,—N,—C,H,—NO. A new series of organic bases 
called ‘‘ketines’” is also described. The starting-point of this 
series is Acfine or nitrosoacetene, CI1;—CO—C11,(NO). 

JIERR STRECKER (cf nnalen Phys. Chem.), from determinations 
of the velocity of sound in chlorine, bromine, and iodine gases, 
has obtained the following numbers for the specific heats of the e 
gases :— 


Chlorine. Bromine. Todine. 
at constant pressnre OUl5 . 005504 ... 0°03489 
At constant volume ..._ 0'0S373 ... 0°04257 ... 0°02697 
Ratio of values of the 1323 . 1°293 . 1°294 


tivo specific heats 


From these results it is concluded that the action and reaction 
between the atoms in the molecules of these gases is different in 
kind from that which subsists in other diatomic molecules, e.g. 
oxygen or carbon monoxide, 


REMSEN has again investigated the action of finely-divided 
iron in inducing the formation of cyanide when nitrogen is 
passed over a hot mixture of carbon, iron, and an alkaline metal; 
he finds (American Chem, Fourn,) that freshly reduced iron 
induces a large formation of cyanide, but that iron after keeping 
for some time lo_es this power. 


From experiments on the decomposition of barium carbonate 
by ammonium chloride solution, Tommasi (abstract in Berliner 
Berichte) concludes that an aqueous solution of sal-ammoniac 
contains free ammonia and free hydrochloric acid. 


REFERENCE was recently made in these Notes to the experi- 
ments of Jones on gase.us boron hydride; Reinitzer describes ex- 
periments (IVier, Akad. Ber.) which appear to show that when 
dilute hydrochloric acid acts on potassium boride the solid green- 
brown amorphous powder which is formed is a boride of hydrogen 
approximately of the formula B-golT., 


CONSIDERABLE douht has been expressed whether calomel is 
or is not liable to decomposition in the human system, with 
production of corrosive sublimate, According to experiments 
described hy P. Hoglan (Chem. News) calomel is slowly changed 
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by the action of water at the temperature of the body with for- 
mation of cerrosive sublimate; and this change is accelerated 
by the presence of citric acid, sodium chloride, or sugar. 


From analyses and examination of the distillation vessels used 
in zinc furnaces, Herren Schulze and Steiner (Fahrd. fiir Afineral.) 
have found that these vessels contain well-formed crystals 
of s#ve-sfinell (or zinc aluminate) along with crystals of tridymite. 
The authors discuss the bearing of their results on the natural for- 
mation of minerals of the spinell group in limestones ; they point 
out that the generally accepted hypothesis that such limestones 
must have been in a fused state for some time, is not necessary, 
but that the minerals may have been formed by the action of 
vapour penetrating the solid hot limestone, The action of gases 
on a softened rock mass may give rise to molecular changes 
resulting in the production of various minerals. 


PB OSMEGIE IMOIIES. 


A CONTINUOUS registering thermometer for recording the 
temperature of the body has just been described by its inventor, 
M. Marey. It consists of a brass tube communicating with a 
Bourdon manometer, containing oil, and closed. Any change of 
temperature, by altering the internal pressure, makes the curved 
manometer tube curl more or less, and to it is fixed an index 
which registers the movements by inscribing them on a recording 
cylinder. The thermometric bulb may be at some distance from 
the inscribing apparatus, being connected by a flexible tube of 
aunealed copper. Two such bulbs may be applied to different 
parts of the body, even to the interior. It is possible therefore 
to note the relations between the temperatures of the interior and 
exterior of the body. {If we remember rightly, an analogous but 
more portable instrument was suggested some time ago by Mr. 
Donald Macalister, but we are not aware whether his instrument 
is yet before the public. 


Pror, E. LoMMEL describes in /Vied, Aux, a new polarising 
apparatus in which two plates of platinocyanide of magnesium, 
cut perpendicularly to the optic axis, are used as polariser and 
analyser, just as in the tourmaline pincette. Such a section of 
this crystal transmits a blue light, which, when the angle of in- 
cidence exceeds 2°, is found to be perfectly polarised in the plane 
of incidence, and it therefore can be used, if tilted to that 
extent out of perpendicularity to the axis, as a polariser for a 
pencil of parallel blue rays. One curious point in respect to the 
behaviour of a thin film thus prepared is the following :—Let 
ordinary non-polarised light be looked at through the crystal 
while the latter is normal to the line of sight. A white central 
spot, perfectly circular in form, and non-polarised, is observed 
in the middle of a blue field, which is polarised at every point 
radially. The only other crystals which can be used for polaris- 
ing pincettes are the tourmaline and herapathite (iodo-sulphate of 
quinine) ; the point of difference between these and the platino- 
cyanide of magnesium is that while the two former (which are 
negative crystals) absorb the ordinary ray, and must therefore 
be cut parallel to the optic axis, the latter absorbs the extra- 
ordinary ray, and must therefore be cut at right-angles to the 
optic axis, 


THE galvanic properties of carbon have been closely examined 
by Dr. Hanichi Muraoka, a Japanese student at Strassburg. 
He determined the specific resistance and the change of 
resistance with increase cf temperature of all kinds of hard 
carbon, including Siberian graphite, gas-retort carbon, the 
artificial carbons used for electric lighting by several well- 
known firms, and even the graphitic compound used in Faber’s 
lead-pencils. The [specific resistance (at 0° C.) of the last 
was 9520, while that of the first was 12°2. The artificially- 
prepared carbons ranged from 36°86 to 55°15. In all however 
the resistance decreased with a rise of temperature, the coefficient 
of decrease being greatest for the Siberian graphite, least for a 
carbon pencil prepared from coke by Heilmann of Mithlhausen. 
This result entirely confirms the recent researches of Siemens 
and Beetz. The thermo-electric powers of the various samples 
of carbon were also determined, with respect to that of graphite; 
their thermo-electromotive force was in every case + to graphite, 
and varied from 423 microvolts for the Faber pencil carbon to 
9°26 microvolts for the gas-retort carbon (of Parisian manufacture) 
used for battery plates. 


HERR P, VOLKMANN observes that in the determination of 
the specific gravity of heavy liquids, such as quicksilver, by 
means of the specific gravity bottle or pyknometer, the change 
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of volume of the vessel caused by the internal pressure may 
introduce a source of error, especially as the glass vessel may 
suffer a sub-permanent strain from which its recovery is not 
immediate. He gives an example of this error in the case of a 
pyknometer provided with a capillary tube marked in equal 
divisions, This pyknometer was filled with mercury while stand- 
ing in mercury until the top of the column stood at 68'r divi- 
sions. On taking it out of the mercurial bath the column fell 
to 65°4, and on dipping it it again rose to 68°5. The necessary 
precautions to avoid this error having been taken, a redetermina- 
tion was made of the specific gravity of distilled mercury at 
o* C., the density of water at 0° C. being assumed (at Pierre’s 
value) as 0°999581. ‘The new value for the density of mercury 
comes out as 13°5953 + ‘ooo1, which is a little less than the 
lowest of the values given by Regnault. 


Pror. S. P. LANGLEY has made the following calculation :— 
A sunbeam one square centimetere in section is found in the 
clear sky of the Allezhany Mountains to bring to the earth in 
one minute enough heat to warm one gramme of water by 1° C. 
It would therefore, if concentrated upon a film of water 1-5ooth 
of a millimetre thick, one millimetre wide, and ten milli- 
metres long, raise it $3}° in one second, provided all the heat 
could be maintained. And since the specific heat of platinum 
is only 0'0032, a strip of platinum of the same dimensions 
would, on a similar supposition, be warmed 77 one second to 
2603° C.—a temperature sufficient to melt it! 


THE alteration of the zero of thermometers after undergoing 
sudden changes of temperature is a well-known phenomenon, as 
is also the gradual rise in tbe zero in thermometers during the 
first few months after they have heen made. M. Pernet has 
lately examined the question whether the distance between the 
‘boiling point” and the “freezing point” of a thermometer is 
constant at all different stazes of secular alteration in volume 


| of the bulbs, and finds that this is so, provided the freezing point 


be determined immediately afer the boiling point. Onthe other 
hand, if the boiling point be determined and a long interval 
elapse before the zero is determined, there is considerable error, 
Suppose a thermometer to he (owing to recent heating or to long 
rest) in any particular molecular state. In this state its reading 
will probably be in error: but this amount (so far as due to the 
above cause) may be ascertained by immediately plunging the 
thermometer into ice, and observing the error of the zero read- 
ing. In order that a thermometer should read rightly at any 
particular tempera'ure it should be exposed for a considerable 
time to the temperature for which exact measnre is desired, or 
else for a few minutes to a slightly 2zgher temperature, 


THE transparency of ebonite to heat rays may be shown 
by the following pretty and simple experiment. A_radio- 
meter is set revolving by the light and heat radiated from 
an argand gas-flame or the flame of a paraffin lamp, When a 
thin sheet of ebonite is interposed the rotations continue though 
with slightly diminished enzrgy. Butthe thinnest sheet of note- 
paper interposed suffices to check the revolution of the vanes, 


Pror. GRAHAM BELL has sought to prove whether the 
diaphragms subjected to intermittent radiation in one of the 
forms of the radiophone did or did not execute mechanical 
vibrations. The experiment of Mr. W. H. Preece of attaching 
a Hughes’ microphone to the disk had led to negative results, 
But Prof, Bell has shown that the central region of the disk (on 
which the rays fall) is set into mechanical vibration ; and he has 
proved the point by employing a modification of the mechanical 
microphone of Wheatstone. A stiff metallic wire is fixed to the 
centre of a thin metallic disk mounted at the extremity of a 
flexible hearing tube. When the end of the wire is pressed 
against any vibrating body its sounds are heard, and the vibra- 
tions at different points of the disk of a radiophone can be 
successively explored. The vibrations are found to be almost 
entirely confined to the illuminated area at the centre of the 
disk, A Hughes’ microphone attached to the edges of the disk 
would therefore not easily give any indications, With this 
simple apparatus one very curious effect was obtained. An 
intermitted beam of rays was focussed upon a brass kilozgramme 
weight, and the surface was explored with the point of the 
metallic microphone. Over all the illuminated area and for a 
very short distance outside it a feeble but distinct sound was 
detected, but not over other parts. 

Mr, EpIson has devised a new meter for voltaic currents even 


more ingenious than the ‘‘ Weber-meter” which he proposed a 
ycar ago to fix in houses supplied with electric lamps. In the 
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new instrument two copper plates are suspended in an electro- 
lytic cell containing sulphate of copper in solution, and placed in 
a branch circuit through which a known fraction of the main 
current is shunted. ‘The copper plates are hung upon a lever 
arm <o adjusted that when by electrolysis one has grown a 
certain amount heavier (by deposition of copper) and the other 
grown an equal amonnt lighter, the lever tips up and reverses 
the current through the cell, and at the same time moves a 
registering dial-apparatus through one tooth. The action goes 
on again until the tilting lever is again overbalanced, and tipped 
back, when the current is again reversed, and another registration 
effected. Each ‘‘tip” clearly corresponds to the passing of an 
exact quantity of electricity through the cell, and the registered 
indications are therefore proportional to the total consumption. 
But will tt work ? 

Herr Ep, Dorn has investigated the relation between the 
absolute diameters of molecules of gases and their dielectric 
capacity on the lines of a suggestion due.to Mos:otti, that the 
properties of dielectrics might be explained by supposing them 
to consist of non-conducting material, in which innumerable 
minute particles of conducting matter are imbedded. 


EVERYONE knows that the very feeblest currents produce 
audible sounds in the telephone, which is more sensitive than 
any galvanometer to feeble currents. M. Pellat lately declared 
that the heat necessary to warm a kilogramme of water one 
degree would, if converted properly into the energy of electric 
currents, suffice to produce in a telephone an audible sound for 
ten thousand years continuously. 


GEOGRAPHICAL NOTES 


THE preparations for the International Geographical Congres: 
to be held in September next at Venice, together with a Geo- 
graphical Exhibition, are advancing rapidly. The Solletino of 
the Italian Geographical Society announces in its last number 
that the saloons for the Exhibition are already distributed among 
the exhibitors, and that the nations which will occupy the most 
space will be Italy, France, Germany, Austria and Hungary, 
Russia, and Switzerland. The saloons allowed for the Exhibi- 
tion in the royal palace being insufficient, it was agreed imme- 
diately to proceed to the construction of provisional buildings, 
The Italian railway companies have granted a reduction of 30 
per cent. on the prices of tickets, and of 50 per cent. on goods 
for members of the Coigress, The Austrian Lloyd and the 
Navigation Company, ‘‘ Rubattino e Florio,” grant a reduction of 
50 per cent. on passengers’ fares. As to the questions to be 
discussed at the Congress, the Commission has already published 
in the Bolletixo its reports on most of them. Among the ques- 
tions are :—On the Present State of Telegraphic Determinations 
of Longitude, by G. Lorenzonii—On the Determination of the 
Temperature of Sea-water at Different Depths; onthe Measure- 
ment of Depths; on the State of the Surveys of Coasts, &c., by 
G. B, Magnaghi ; on the Extinction of Aboriginal Races, by L, 
Hugues; and on the Teaching of Geography in Schools, by L. 
Schiaparelli, We do not hear of any great activity in the collec- 
tion of British exhibits for the annexed exhibition of geographical 
apparatus, &c. In England, indeed, no great interest is felt in 
these congresses. In Russia, on the contrary, a collection of 
apparatus has for some time been in preparation. M. Grigorieff 
is to represent the Russian Government and the Imperial Geo- 
graphical Society at Venice. 

THE Swedish Government has decided to send a scientific 
expedition to Mossel Bay in the course of next year, for the pur- 
pose of collecting meteorological information. The expedition 
will be directed by Capt. Malmberg, and will have to remain 
during the summer of 1552 and the winter of 1883, in order to 
obtain the observations of an entire year. Mossel Bay is situated 
to the north of Spitzbergen, lat. 79°54, long. 16°15. The locality 
is well known to the Swedes. Prof. Nordenskjéld stayed there 
in the winter of 1872-73 with three ships. A Swedish man-of- 
war will take the expedition to Mossel Bay, under the command 
of Capt. Palander, who, after having fixed the special meteoro- 
logical station of Capt. Malmberg, will retum to Sweden. 


WE find in the last number of the Folletino della Socteta 
Geografica [taliana a paper on the journey of the late Signor 
G. M. Giulietti from Zeila on the Gulf of Aden to Harar. This 
journey was accomplished in 1879, and the narrative was in- 
tended to form part of the complete description of all Signor 
Giulietti’s travels, but after his death M. Gnido Cora published 
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this smal] fragment with a map of the country. We notice also 
in the same publication a paper by Prof. G. Pennesi on the 
Italian missionaries who travelled in Lower Guinea during the 
second half of the seventeenth century ; also accompanied with 
a small map of the country, The author speaks at some length 
of the two most interesting journeys of P. Dionigi Carli from 
Piacenza, and of P. Gio, Antonio Cavazzi from Montecuccolo. 


CouNT WALDBURG-ZEIL, the well-known scientific explorer, 
started from Bremerhafen on board the steamer Zuése for the 
River Yenisei on the 22nd of last morth. The journey is under- 
taken solely for scientific purposes, Count Waldburg-Zeil intend- 
ing to make collections illustrating the fauna of the Siberian 
coast and the sea in that district. 


In a letter just received from the Gaboon Pére Delorme 
reports the foundation of a mission station on the Ogowé River, 
which the French are making peculiarly their own. The station 
is placed at the east end of a large island in the river, called by 
the natives Ozangé-Nengé, z.e. Island of Light, which is con- 
veniently situated for communicating with the tribes on the 
banks of the Ogowé and the Ngunié, one of its principal affiuents. 
Immediately round the station are the Galois; next to them, on 
the right bank of the Ogowé, come the Eningas, while further 
south, on the left bank, or rather on the banks of a branch of 
the Ogowe, which goes to form Lake Ajingo, are found the 
Adyombas. Pere Delorme expresses a decided opinion that 
these three tribes are really one people ; they all speak the same 
language and have the same Jaws, All of them are very vain 
and voluptuous. The Galois despise agriculture, and are a 
trading people. They go up beyond the rapids of the Ogowe in 
search of india-rubber, ivory, and ebony. The slaves, or in 
default of them the women, are left to attend to the cultivation 
of manioc, hanana trees, ground-nuts, and sugar-cane. 


THE statement that an instalment of the Geographical Society's 
large map of Eastern Equatorial Africa will be issued this month 
is, we learn, unauthorised ; and though, probably owing to the 
long delay which has already occurred, the propriety of issuing 
the map in parts has been discussed, the question is still left 
open, When ready, the map will be published by Mr. Stanford. 


THE fourteenth Congress of the Italian Alpine Club will meet 
at Milan on August 29 to September 2 next. An Alpine exhibi- 
tion will also be held, and three excursions will be made: the 
first to Erba in the Brianza and the grotto of Pinto, the second 
wd Como to Varenna on the Lake of Como, and the third to 
Etico, coupled with an ascent of Monte Grigna. 

THE death is announced of the well-known African traveller 
Herr J. M. llildebrandt. He died on May 29 last at Tananarivo 
(Madagascar). 

Dr, O. Finscu, the Polynesian traveller, safely arrived at 
Sydney from New Britain at the beginning of May. He 
stayed over eight months in New Britain, and has thence sent 
forty-five cares containing natural history collections to Berlin 
wa Hamburg. These collections consist of no less than 12,000 
zoological specimens, a large number of anthropological objects, 
besides 2 series of ethnographical specimens, surpassing in nnm- 
ber and completeness any collections yet made in this field. Dr, 
Finsch intends staying only a short time at Sydney, and then 
proceeds to New Zealand in order to become acquainted with 
real Maori-, for the sake of comparison with the Polynesian and 
Mikronesian races he has studied so minutely. Afterwards the 
traveller, in continuation of his Melanesian researches, intends 
to visit North Australia to see and study the so-called Australian 
negroes. For the same purpose he will try to stay upon New 
Guinea for some time, as he considers the minute study of real 
Papuans of great importance, 


News has been received from Commander van Boekhuyzen, 
the leader of the Dutch North Polar Expedition. He writes 
from Vardé to say that the /V:llem Barents could not reach 
Spitzbergen. The ice extended in a compact mass from 68° 30’ 
N. lat. and 6° W, long. to 73° 30’ N. lat. and 14° E. long., some 
twelve geographical miles to the north of Vard6. There was 
ice also some thirty geographical miles south of Bear Island. 
Commander van Boekhuyzen will make another attempt to get 
northwards in 72° N. lat,, and then return home after a month, 
as he is convinced that Novaya Zemlya iz completely inclosed in 
a barrier of ice. 

LETTERS from Dr. W. Kobelt have just been received by the 


Riippell Institution at Frankfort, who are the promoters of the 
expedition. The letters are dated from Oran, Dr, Kobelt’s 
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travels were much impeded by a revolution among the natives 
and the prolonged drought. Nevertheless four cases, containing 
collections of seeds, plants, reptiles, insects, and mollusks, have 
arrived at Frankfort, and Dr. Kobelt. has obtained valuable 
results concerning the geographical distribution of mollusks, 
With regard to the revolution among the Arabs it appears that 
they are of opinion that the fifty years during which the Prophet 
has permitted the French to hold Algiers are now over. Dr. 
Kobelt has left for Spain, where he will contimne his researches. 


WE are informed that Mr. J. M. Schuver, the adventurous 
Dutch traveller, who not long ago started on his formidable 
journey from Cairo to the Cape, is not at Famaka, on the 
Southern frontier of Fazokl, as has been stated, but has esta- 
plished his head-qnarters for tbe present a considerable distance 
to the south, and actually in the Galla country, A quantity of 
stores have lately been sent from London to Fazokl for him by 
way of Suakim, and it is Mr. Schuver’s intention to return to 
Fazokl for them in November next, before proceeding on his 
southward journey, In the meautime he has established a 
dromedary post between his camp in the Galla country and 
Khartum. 

In the July number of Petermann’s Mitiheilungen Lieut. 
Kreitner describes at considerable length the observation made 
by him while in company with Count Szechenyi, journeying from 
Sayang in Yunnan to Bhamo in Burmah; a useful map accom- 
panies the paper. Dr. Junker continues bis letters describing his 
travels in the Niam-Niam country, concluding with some im- 
portant observations on a visit he paid to some of the Monbuttu 
tribes. Dr. Radde concludes the narrative of his journey to 
Talysh, Aderbéjan, and Savulan. 


WE have received from Perthes of Gotha parts 23 to 26 of 
the new edition of Stieler’s Hand-Atlas. This edition has con- 
tinued to appear with praiseworthy regularity, and will be com- 
pleted in other six parts, 


AmonG the papers in No, 20 of the Bui/etin of the lyons 
Geographical Society are the following :—The Economic Unity 
of the Globe, by Prof. C. Stewart Merritt ; the South Pole, by 
M. E. Cha ubeyrin; the Slave Coast, by Dr. Chappet ; South 
Africa, a lecture by the Rev. M. Coillaird, the missionary who 
succeeded Serpa Pinto ; Lake Fucino, by M. Math. Desgrands. 


THE U.S. steamer Alzance, in search of the Feanette expe- 
dition, arrived at Hammerfest on its way to the Siberian Arctic 
Seas on the 24th inst. 


Tue Egyptian Geographical Society does not often issue a 
Bulletin, hut when it does the number usually contains some 
good matter, often drawn from the archives of the General Staff, 
the chief of which is President of the Society, The number 
just publi hed contains, among other matter, a paper on Cape 
Guardafui by Col. J. Graves of the Staff, and another on the 
country between the coast and the lofty plateau of Abyssinia hy 
Gen. Stone Pasha. 


COMMANDANT TITRE, who was formerly at the head of the 
Survey Department in Algiers, has lately published a large map 
of Algeria, which embodies all the most recent topographical 
information. 


SOLAR PHYVSICS—THE CHEMISTRY OF THE 
SUN 


£ have next to consider another method, which enables us 
to determine the motions of the solar gases. It has been 
already noticed that it is easy to see the prominences rushinz with 
extreme velocity upwards in radial lines from the photosphere, 
and that while they are thus being carried up by some violent 
motion of ejection fiom below, they are twisted out of the radial 
line, now to the right, and now to the left, by what we are 
justified in describing as winds in the atmosphere of the sun, 
Those were the mere vi-ual phenomena which were incidentally 
observable the moment a method was obtained of viewing the 
forms of prominences as well as the bright lines produced by the 
vapours of which they were built up, and they afforded us an 
opportunity of getting an insight into solar meteorology. 
It was soon however perfectly clear that there was another 
method, in some respects a much better method, of doing this 
work. When we consider how it happens that we get any 


¥ Lectures in the Course on Solar Physics at South Kensington (see p. 150)" 
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phenomena visible in our universe at all, we are driven to the 
conclu ion that it depends on the fact that bodies ina state of 
agitation reflect, so to speak, their own state of agitation on the 
ether, and that the ether carries those vibrations, those agitations 
to our eyes. So that if we can assume, as we must assume, 
that the sun with its gases, consisting of hydrogen, magnesium, 
&c., was communicating its vibrations to the ether, and the ether 
was communicating in its turn its vibrations to us, it was obvious 
we had there an opportunity of testing a view which had been 
put forward by Doppler a good many years ago, to the effect that 
the light from a moviug light source is not the same in all its 
qualities as light from a fixed one. 

The colours which we see in the spectrum are exactly 
analogous to the notes which we hear in a piano when we 
go from one end of the scale to the other. Doppler ima- 
gined the eqnivalent of a piano going away from or coming 
towards the listener with considerable velocity — a velocity 
comparable, in fact, to the velocity of sound through the air. 
It is perfectly clear that uuder these circumstances we should 
no longer get true concert pitch, for the reason that the note 
which gives us a certain tone, because it produces in the 
air so many waves per second, will change its tone if the source 
of the note is coming tous. Take, for instance, a tuning-fork 
giving concert C, and imagine it rapidly coming tous : the waves 
of sound will be crushed together, we shall have more waves in 
a second falling on the ear, and we shall get a hizher note. If 
we imagine, on the other hand, the tuning-fork is going away 
from us, the notes will be paid out at longer intervals, so to 
speak, and we shall get a lower note. In neither case shall we 
continue to have concert C. <A very familiar instance where we 
do get this change of pitch due to change of motion, is produced 
in there days of very rapid railway travelling. Any of us who 
have been at a country railway station when the express is coming 
by will know that as the train approaches us the note of its 
whistle is at one pitch, and as it goes from us after passing 
it changes and gets lower, according to the velocity of the train. 
A familiar experimental illustration of this principle is to 
attach a whistle to the end of a long india-rubber tube. If then 
a person sounds the whistle by blowing throush the open end 
of the tube, and while still blowing whirls it round rapidly in a 
vertical plane in which an observer is standing, that observer will 
note that when the whistle ts approaching him in one part of the 
curve, and the waves are therefore being crushed together, the 
note will appear hizher than when it is receding from him in the 
opp site part of the curve, where the waves are being, as il were, 
pulled asunder, Now apply that to the light of the sun. The 
long notes of light are red, and the short notes are bine, and it 
we sharpen or shorten any light note in any part of the spectrum 
we shall give that light a tendency to go towards the blue, and 
if we lengthen or flatten it we shall give it a tendency to go 


towards the red, so that, for instance, if a mas; of magnesium gas , 


giving the line or note in the green indicated by ‘‘d” is approach- 
ing us with a velocity comparable to the velocity of light, the 
line will change its position in the spectrum towards the blue ; 
and if we are careful to note the exact amount of change of 
refrangibility as it is called, we shall have then an absolute 
method of determining the rate of motion of that mass of gas. 
This will help us in more ways than one. Suppose we observe 
the gas at the limb of the sun, we shall then, if we get any 
change of refrangibility, be justified in calling it a solar wind, 
because the motion thus indicated would be very nearly parallel 
to the surface of the sun; but if on the disk of the sun itself— 
take a spot, for instance, in the very middle of the disk—we get 
any change of wave-length such as J have referred to, it is 
perfectly clear that we shall no longer be dealing with what we 
can justly call a wind, it will really be an upward or downward 
current. So that this principle enables us at the limb of 
the sun to determine the velocity of solar winds, and at the 
centre of the sun to determine the velocity of those up-ru-hes or 
down-rushes, in fact, those convection currents to which Prof. 
Stokes has already directed attention. 

The accompanying drawings (Fiz. 16) were made when the sun 
was ina considerable state of agitation in the year 1872, They 
give us one of the lines of hydrogen, and indicate, I think, amply 
this kind of phenomenon. We have in the first figure on a large 
scale the ‘‘F” line of hydrogen, the lne in the green at the edge 
of the sun. The slit—the perfectly straight slit—has been worked 
round the limb in search of a prominence, and it has found one. 
But the slit is no longer shown us as a perfectly straight line, it 
is in fact a very irregular one; and furtber than this it branches 
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at a certain height. The line of hydrogen has really divided 
into two lines of hydrogen, so that there we get, according to the 
princip’e just laid down, an indicttion of the fact that the hydro- 
ven up to a certain height was very nearly at rest, and that heyond 
part of it was torn away, the line being deflected towards the 
blue, indicating that it is approaching us. Now the other 
Fraunhofer lines in the diagram may be looked upon as so many 
milestones which enable us to measure by the deflection the 
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number of miles traversed hy the gas in one second; for these 
deflections are nothing more or less than alterations of wave- 
length, and, thanks to Angstrom’s map, we can measnre distance, 
along the spectrum in yyg¢yay5 mm., and we know that an 
alteration of yycoyyo7mIm. in the wave-length of the F line 
towards the vi let means a velocity of thirty-eight miles a second 
towards the eye ; and that a similar alteration towards the red 
means a similar velocity from the eye; so that carrying the part 


Fia. 16,—Alterations of wave-length in prominences. The dots show ypacn000 mm. 


of the line which has the greatest deflection from the normal 
down to the dots, we find that the velocity of the solar wind 
under observation at that time was something like 114 miles per 
second, i 

In the second figure this same prominence is seen a short time 
afterwards. The tremendous rush of hydrogen has descended 
somewhat nearer the sun, and bringing that in the same way 
down to our milestones, we can give that velocity at something 
like fifty miles per second. The wind velocities measured in 
this way have amounted to 140 miles a second. The phenomena 
of convection currents give us velocities which very often amount 
to forty or sixty miles a second. 

This method enables us to determine a matter which a few 
years ago we conld not have determined in any other way. I 
refer to the fact that the motions of the solar winds are to a very 
large extent cyclonic. These various effects have been produced 
by varying the position of the slit a very little indeed over a 
small prominence. 


In the first of the accompanying diagrams it will be seen that 
the hydrogen line indicates hy its change of refrangibility that 
the gas is receding from us, that the waves are being lengthened 
out, and that they therefore have approached towards the less 
refrangible end of the spectrnm, In the third diagram we see 
that in that part of the prominence the ray. were being deflected 
toward: the violet; that is to say, they were approaching us. 
In the middle of the prominence we get indications that they 
were both receding and approaching, as shown in the second 
diagram. Now if anybody in the moon had as good a method 
as this of measuring an earthly cyclone, he would see exactly 
this sort of thing—the part of the cyclone receding from him 
wonld give a deflection in one direction, the centre of the cyclune 
would give him hoth deflections, hecause he would get cnrrents 
going in hothb directions, and on the other side of the cyclone he 
wonld get a deflection in the other direction. 

So obvious and so very definite did these observations at last 
become that a new word had to be coined to separate the forms of 


Fig. 17.—Solar cyclone. Left-hand diagram, retreating side of cyclone on slit; centre diagram, both sides on slit; right-hand diazram, advancing side 
on slit. The right-hand side of each diagram is the most refrangible. 


the prominences as seen with a widened slit from the forms which 
were assumed by the prominences depending on their rate of 
motion. i 

Fig, 18 is a diagram of what have for this reason been 
called ‘‘ motion forms,” because snch forms are really not the 
forms of the prominences at all—have nothing whatever to do 
with the shape of the prominences, but are simply produced by the 
various changes in the refrangihility of the light brought about 
by the varying motions in different parts, It is a very remark- 
able fact, noticed at the time, that some prominences seem to be 
shot up like so many smoke rings—little cyclones, And many 
of the strangest motion-forms are due to this cause. The velocities 
in the same prominence vary very much from the time it leaves 
the photosphere until it arrives at its greatest elevation in the 
sun’s atmosphere, indeed the variations in any one prominence are 
almost as great as the variations observed between any two 
prominences, 


There is another important fact connected with this: when the 
phenomena are observed clo e to the limb it is very often seen 
that the dark line on the surface of the suo is broken ; in fact 
we got a doubling of the dark ‘‘F” line in exactly the same 
way as we got this doubling of the line in the prominence itself. 
That taught us that not only were these motions enormons in the 
case of vapours ejected from the sun, but that the subjacent 
parts of the sun itself—of the photosphere rather—felt that same 
influence. 

The next point observed was (and this was an observation very 
difficult indeed to make near the limb) that whenever we got any 
very considerahle velocity we got a new order of phenomena 
altogether, indicated in these two diagrams (Figs. 19 and 20). 

It was fonnd that the absorption of the hydrogen, or of the 
magnesinm, or of the sodinm, as the case might be, was enor- 
mously rednced ; that for that part of the sun there was practically 
no absorption ; but instead of absorption an excessive brilliance 
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in that part of the spectrum where the dark line would otherwise 
be. In the brighter portion between the two small spots (Fig. 
19) the absorption is replaced by an exceedingly brilliant radia- 
tion, so brilliant indeed that it is quite impossible to draw a 
diagram so as to give any idea of the intense brilliancy of some 
of these little spots of light which one sees in the spectroscope ; 
they fatigue the eye enormously, although they cover such a very 
small portion of the field of view. 


Accompanying this intense radiation there is a gradual fading | 


away of the absorption line; it wanes, and fades, and becomes 
almost invisible ; while, on the other hand, on the other side or 
in other places, instead of getting a brilliant patch of light of 


the same width as the ‘‘F” line, we get one many times | 


broader, We have also the absorption deflected to the left, 


or red end of the spectrum, and on this side it is gradually 
fined or eased off, so that it is very difficnlt to determine ex- 
actly where this broadened, deflected ‘“F” line actually ceased 
to give us absorption ; whereas at the other side, where it changed 
its refrangibility towards the blue end of the spectrum, we have 
an enormous patch of light. Now the explanation of that is 
perfectly simple; we have at one part of the spot an enormous 
| up-rush, an ejection of bydrogen so intensely hot that it declines 
naturally to absorb the light from anything behind it, becanse 
it finds nothing hotter, This gradually replaces the absorbing 
| hydrogen which was driven down again with considerable velocity, 
and so changed its refrangibility towards the the red. 
Enough has been said already to show that this method of 
studying solar phenomena 7 siz has really helped us enormously 


Fic. 18.—Motion-forms. 


with regard to the chemical nature of the sun, We can allocate 
the absorption of the hydrogen, magnesium, and so on; we can 
see where they are absorbing, and in the phenomena just referred 
to, where they cease to absorb, we get brigbt lines, 


What, then, was the totality of the knowledge which had been 
acquired a few years ago with regard to the chemical! nature of 
the sun’s atmosphere taken as a whole—the sun’s atmosphere 
from the upper reaches of the coronal atmosphere down to the 
region where, doubtless, the spot phenomena are located ? 

I have two little glass vessels here which onght to point what 
I wish to say. I have here hydrogen arranged so that I can make 
it luminous with a minimum of agitation. If we examined it with 
the spectroscope, we should find it would give the F line alone, 
thereis nothing red about it. Now there is a region around the sun 


which gives us something very like that in colour, and something 
| absolutely like it, so far as the result of spectroscopic observation 

is concerned, Now we have in this other little tube hydrogen 
| in a condition to be considerably agitated, because instead of 
allowing it to occupy a globe, it is arranged so that the electric 
current has to pass through a fine capillary space in which the 
gas is inclosed. That is a condition which is supposed to give 
us the effect of high temperature. This really does give us 
something like what we see in the next lower solar region. This 
| is exactly the same gas as we have in the globe, but it is treated 
| differently, and the effect is widely different. Aswe pass from few 
encounters of molecules to many it is very much more luminous, 
and itis red. The level which gives such a spectrum as 1s got 
from the capillary tube is considerably lower than the one which 
gives us the F line alone (Fig. 21). 
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Is this all? By no means; going further down, as was 
pointed out at an early stage of the work, we get some 
lines seen in the spectrum of magnesium all round the sun 
at certain periods of the solar activity. Underneath this again 
we get a layer in which lines seen in the case of sodium 
are almost as constantly seen, Still a lower depth—practically 
there is no end of them—in which we get the lines of iron and other 
substances, There are many lower variable layers depending 
npon local disturbance. Tacchini, an eminent Italian observer, 
has studied these very carefully. We have by these observations a 
means of determining the fact that the solar atmosphere consists 
of what may be very conyeniently and justly called a very con- 
siderable number of layers ; and what hanpens with these layers 
isthis. If the sun is quiet, or if we observe any particular part of 
the sun at any particular time at which it is not agitated, the layers 


Fic. 19.—Contortions of F line on disk. 1 and 2, rapid downrush and 
increasing temperature; 3 and 4, uprush of bright hydrogen and down- 
rush of cool hydrogen; 5, local downrushes associated with hydrogen 
at rest. 


visible at that time, few in number, are nearly concentric (Fig. 21), 
but the moment there is any agitation in any part of the sun the 
lower layer shoots up into the next layer above it ; the next shoots 
up into the one next above that ; and so on (Fig. 22). How far 
into the very confines of the solar atmosphere this sort of action 
goes we do not know, because it wants more time to observe than 
is afforded by an eclipse, but it is certainly known that from the 
very lowest layer to the upper hydrogen one the layers are made 
to ohey this same sort of rhythmic movement, and extend over 
like so many shells, so many domes on every part of the sun, 
which is being most violently agitated at the time. 

So far then we have so many shells, so to speak, so many 
thinnings out. 

Tacchini’s work shows well that observers have gone into 
considerable detail. I give one of his drawings (Fig. 23). 

The figure shows two separate portions of the chromosphere, 
and helow each portion is shown the height above the photosphere 


Fic. 20.—Contortions of F line on disk, in connection with spots and 
uprushes of bright hydrogen. 


to which the various substances indicated by the lines given 
extend. Thus it will be seen that the magnesium stratum 
reaches the greatest elevation, next the so-called 1474 stuff, then 
an undetermined substance giving a line at wave-length 4923, 
another giving a line at 5017, then sodium, then a substance 
giving a line between B and C, another with a line between B 
and A, and finally one with a line at 5369. The two last layers 
were not observed in the second portion shown. It will be 
ohserved that most of the lines seen in these small prominences 
belong to substances with which we are totally unacquainted on 
this earth, 


So much for the first results obtained in localising the solar 
chemistry, We pass from a general theory, saying that the 
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absorption is above the sun, and that the sun consists of such 
and such chemical substances; we go to a very much more 
complete picture, in which we ‘say that the solar absorption 
is built up by vapours of so and so, and so and so, correspond- 
ing to different heights, changing their forms, changing their 
shapes, changing their quantities at different times, some of 
them being more particularly visible in the bright ejections from 
the interior called prominences, and others again being brought 
to our ken in those down-currents called spots. 

Attention must next be drawn to another method of observation, 
or rather to the same method extended to a different line of 
work, 

Kirchhoff, when he examined the sun as a whole, compared 
it with the light of a light source as a whole. So far we 
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Fic. 2t.—Stratification of the solar atmosphere. 


have seen the difference in the results obtained when we pass 
from the question of observing the sun as a whole to that other 
more detailed question of observing every little bit of the sun 
that we can get at. 

Now is it worth while to do this with the light source ?— 
that is the question, Take the case of the volatilisation of iron 
in an electric arc. It is obvious that Ilght from every part of a 
light source placed in front of a slit must enter every part of it; 
and if there are any differences hetween the light proceeding 
from the npper pole or the lower pole, or from the globule of 
iron which is being melted, and exists in a liquid form, or 
from the vapours of iron which surround that liqnid globule—if 
there are any differences in these, those differences must be 
absolutely lost, for the reason that light from all these parts of 
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Fic. 22.—Stratification of solar atmosphere, showing the upheaval of a 
prominence. 
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the very compound phenomenon we are observing will pass to 
every part of the slit, But if we introduce a lens bstween the 
light source and the slit of the spectroscope, if as we throw an 
image of the sun on the slit, so we throw an image of the light 
source on the slit, we ought really to bring about a very consider- 
able difference. For instance, we ought to be able to focus the 
light on the slit in such a way, that if there are any differ- 
ences we should see them. It is difficult for us on a small scale 
to see whether there are any such differences, but if in an electric 
lamp we so volatilise a piece of iron, and throw the image on a 
screen, we readily see that there are very considerable optical 
differences in the various parts of the image of the light 
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source. We have the upper and lower pole, the globule of iron 
volatilising, and the vapour, both in the arc, properly so-called, 
and the accompanying flame. It is obvious that if we throw the 
image of the arc on the slit we can examine the vapour without 
getting any light from the pole. It is also obvious that if we 
arrange the slit horizontally while the current is passing in a 
‘ver ical direction from one pole to the other, we shall be able, 


Fic. 23-—Chromosphere with jets (Tacchini). 


by moving the slit upwards, to see if there are any differences 
observable in the vaponr, first in the region where we have 
intense boiling and volatili:ation going on, and in the neces- 
sarily cooler region where the arc is in contact with the onter air. 
Photographs taken in this manner show what is really observed 
in the case of iron under these circumstances, Whether we use the 
artifice of a horizontal are with a vertical slit, or a vertical arc 
with a horizontal slit, does not matter, provided we keep the slit 
immersed in the light of the arc, and thus reflect the light from 
the poles, and at the same time arrange the slit so that we 
can compare the light in the interior portion of the light source 
with the light nearer its boundaries—if we take all these pre- 
cautions we shall then get in the case of every substance such a 
result as here exhibited (Fig, 25), We have in the centre a complete 
spectrum, its intensity being gradually toned down, and some of 
the lines being left behind as we look up and down towards the 
houndary where we have the spectrum of that portion of the arc 
which was the last to retain its luminosity in consequence of its 
cooling. If we take horizons from the central portion of the 
diagram to the point furthest distant from that central axis, 
we find at last the light becomes absolutely monochromatic. 
The iron vapour at this distance from the central axis really was 
only radiating to us the vibration rendered visible to us by that 
one line, As we get nearer and nearer the centre of agitation 
the spectrum becomes more complex, until at length when very 
near the central axis we get a great many short lines introduced, 


Fic. 24.—Arrangement for obtaining long and short lines. Image of the 
horizcatal arc on slit plate of spectroscope. 


so that the spectrum at that ;oint is most complex. ‘This ] am 
anxious to draw attention to with some insistence, because we 
shall understand at once the terms long and short lines from this 
diagram, and ahuut those long and short lines there will Le a 
great deal in the sequel. 

The figure shows the much more <imple spectrum of sodium. 

In all cases under the conditions mentioned it is quite | 


easy to obtain photographs of longs and shorts ; the longest line 
in the middle is D, that to the left the line is the green, and we 
find that one line excels all the others, and reaches a greater 
distance from the central axis of the photograph. 

An electric lamp can be arranged to show tbe long and short 
lines of sodium on a screen ; the arrangement is rather a deli- 
cate one, but the point is that we have not, as in the case of the 
other electric lamps, vertical poles, but horizontal ones, and we 
have a vertical slit close to the horizontal poles in the very middle 
of the lamp, so that if the experiment is carried far enongh we 
can then prove the accuracy of the statement that the line is an 
image of the slit, because the slit generally melts, and we see 
the shape of the lines varying on the screen as the melting goes 
on, ‘he lines are of different lengths: the yellow is longer 
than the green, the green longer than the red, and so on. 

Results obtained by this method havea very important bearing 
upon every question connected with solar spectroscopy. When 
these spectra were observed—the spectra of the longs and shorts, 
of course we had a perfectly new set of phenomena to deal with. 
In all preceding spectra all the lines had been practically shown 
of the same length, or else the lengths had represented their 
intensities. But here we had, in the case of each chemical suh- 
stance, to deal with the remarkable fact that when that chemical 
substance was examined in this way, some of the lines were long 
and some of them were short, and the question naturally arose, 


Fic. 25.—Spectrum of sodiuin, showiag the long and short lines. 


how is it that some of the lines are long and some of them shurt ? 
That qnestion was an exceedingly difficult one to answer: I 
do not know that it has been thorougbly answered yet ; but while 
researches were being made for the answer to this question cer- 
tain general statements became possible which are of very con- 
siderable importance to us in our inquiry. Such a general 
statement as this, for instance, that if we take, say, some iror, 
observe its spectrum, and then mix some manganese with it, and 
observe the spectrum of the mixture: if the quantity of man- 
ganese is very small, we shall only get the longest line of man- 
ganese; if the quantity of manganese is increased, the next 
longest line will come in; and soon, So that if the spectrum 
of any specimen of iron was photographed, it was at once eary 
to see whether there was an impurity of manganese in that iron. 
If you make the admission that the spectra of iron and man- 
ganese, and so on, were the spectra of bodies not decomposable 
at the temperature which you were employing—if, for instance, 
there was a great quantity of manganese existing as impurity in 
the iron—you got a great many lines, and of course with the 
quantity of admixture the number of lines would go on increas- 
ing until you had 50 per cent. of each, when you would have 
the greatest number of lines of iron and the greatest number of 
lines of manganese you could ever get together, but in no case 
then would you get a// the lines of iron, or a// the lines of man- 
ganese. 

The great importance of this resnlt was, that it enabled any 
spectroscoyist, or any chemist who chose to take the trouble 
and devote the time to it, to examine as to the existence of im- 
purities in different substances: not to determine the absolute 
amount of impurity, hut enabling him to say that in specimen A 
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there is a greater impurity of X than there is in specimen B, or 
there is a greater impurity in specimen Y of article A than there 
is in specimen Z, and so ou. The statements were not absolute, 
hut they were relative, and being relative they were certainly a 
very great advance on anything which had been done before, 
because until this question of longs and shorts was intro- 
duced it was almost impossible to see how to eliminate im- 
purities. 

There was another matter: it was easy to determine the 
behaviour of compound bodies under the action of heat by such 
a method. For instance, if we took the salts of calcium, or of 
strontium, salts which have as perfect and as complete spectra 
of their own as iron itself—if we heated them properly, that is 
to say, if we did not employ too high a temperature, and did not 
give thema chance of oxidising, it was exceedingly easy to see 
how these would behave when the heat was gradually increased, 
anit was then found that the longest line of the metal was always 
the one which showed itself first. In fact the metal always 
behaved as an impurity, and brought out this longest line first, 


in exactly the way that the smallest quantity of impurity would | 
Those are small examples of the work which was done, in 

the one case by working at a constant temperature, and in the > 
other case hy working at varying temperatures ; and you see it , 


do. 


was possible in this way to prepare maps in which all the various 
impurities of one substance in another may he eliminated. A 
diagram will explain the way in which this new knowledge could 
he utilised. We have, for instance, a great number of photo- 
gvaphs of iron, cerium, vanadium, and a great number of other 


chemical elements, We have compared the spectrum of each 
of the chemical elements with all the others, compared the lines 
of iron with cerium, titanium, and so on. The question now i, 
Given these photographs bristling with impurities—for if there 
were no impurities present in these photographs we should not 
know that our photograph was a good one-—how are we to produce 
a map which shall be absolutely purified, in which none of these 
impurities shall have any effect? This diagram (Fig. 26) will show 
the process which was rendered possible hy this long and short 
series of observations, We have there mapped three spectra, with 
their long and short lines. We have compared A with B, and 
we find that in the photograph which gives us A compared with 
B we have so many lines of the two substances. Now we sav 
if Bexists in A as an impurity, the longest line of B will be 
there. We look for the longe+t line of B, and we find it, and 
we put a minus sign over that line in A to show it is most pro- 
bahly due to an impurity of B, We then ask if there is any 
more B in A, and we naturally look for the next longest line 
of B; we find that, and we put a minus sign over that, and 
then we look for the next longest line, and mark that ; then we 
look for the next one—it is not there—then there is no more 
of Bin A, In that way, if we knew everything, we should 
years ago have been able to determine a spectrum of a substance 
A, from which all traces of the spectroscopic effects due to the 
presence of a substance B, had been eliminated, and we might 
goon with substance C, and so on, and in that way eliminate 
the effects of C as well as B from the substance A. 

1 am the morc anxious to insist on this work because I shall 


Fic. 26—Diagram showing the process by which impurities are eliminated_from spectra. 


The lines marked —~ are due toimpunties of one substance in 


another; those marked + are common or basic lines, 


have to show subsequently that it took a very long time to exe- 
cute it; that the work is of a very rigid nature; and that, so 
far as I know, no other suggestion has been made with regard to 
obtaining pure spectra; and of course, if we wish to study tlie 
physics of the sun—especially the chemical physics of the sun— 
the first desideratum, as Kirchhoff saw, and as Angstrém saw, 
and as we all see now, is to have a series of maps absolutely 
and completely beyond all suspicion. 

There is one other question to be referred to. Was the way 
perfectly clear, taking the work as it stood, four or five years ago ? 
Did our che.ical theories then explain all the facts which had 
heen gathered by many men in many lands touching this local- 
isation of the solar chemistry? The localisation had depended 
on using existing maps, whether tainted with impurities or not, 
observing the lines in all prominences and spots. Was everything, 
1 say, quite clear, let us say, five years ago? I shall have to 
show that things were by no means at all clear ; that any one who 
took the trouble to bring together all the results which had been 
obtained up to that time would have found not only that there 
was a rift in the Inte, but that there was 2 very big one, and that 
the discord which grew upon one as one went into detail either 
with regard to the spectrum of the spots or with regard to the 
spectrum of the prominences, or with regard to the general 
localisation of the solar layers, was really very much more 
remarkable than the accord, and that although, of course, an 
immense deal had heen done towards elahorating a view of solar 
chemistry a great part of which would stand, still there was a 


great deal which required a considerable amount of attention 
and a great deal more which suggested that there was still a 
higher light to be got before we coul i really face the magnificent 
problem with which we are attempting to grapple. 
J. NorMAN LocKYER 
(To be continued.) 


ANCHOR ICE 


IN an address recently delivered at the Annual Convention of 

the American Society of Civil Engineers in Montreal, Mr. 
James B. Francis, the President, gaye, zfer alia, the results of 
his observations, during forty years, of anchor ice. The fol- 
lowing is the passage in question :— 

A frequent inconvenience in the use of water-porver in cold 
climates is that peculiar form of ice called anchor or ground ice. 
It adheres to stones, gravel, wood, and other substances forming 
the beds of streams, the channels of conduits, and orifices through 
which water is drawn; sometimes raising the level of water- 
courses many feet by its accumulation on the bed, and entirely 
closing small orifices through which water is drawn for industrial 
purpo-es. I have been for many years in a position to obrerve 
its effects and the conditions under which it is formed. 

The essential conditions are, that the temperature of the water 
is at its freezing-point, and that of the air below that point; the 
surface of the water must be exposed to the air, and there must 
he a current in the water, 

The ice is formed in small needles on the surface, which 
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would remain there and form a sheet if the surface were not too 
much agitated, except for a current or movement in the body of 
water snffacient to maintain it in a constant state of intermixture. 
Even when flowing in a regular channel there is a continued 
interchange of position of the different parts of a stream, the 
retardation of the bed caused variations in the velocity which 
produce whirls and eddies and a general instability in the move- 
ment of the water in different parts of the section. The result 
being that the water at the bottom soon finds its way to the 
surface, and the reverse. I found by experiments on straight 
canals in earth and masonry that coloured water discharged at 
the bottom reached the surface at distances varying from ten to 
thirty times the depth.? 

Jn natural watercourses, in which the beds are always more 
or less irregular, the disturbance would be much greater. The 
result is that the water at the surface of a running stream does 
not remain there, and when it leaves the surface it carries with 
it the needles of ice, the specific gravity of which differs bnt 
little from that of the water, which combined with their sinall 
size, allows them to be carried by the currents of water in any 
direction. The converse effect takes place in muddy streams. 
The mud is apparently held in suspension, but is only prevented 
from snbsiding by the constant intermixture of the different parts 
of the stream; when the current ceases the mnd sinks to the 
bottom ; the earthy particles composing it, being heavier than 
water, would sink in still water in times inversely proportional 
to their size and specific gravity. This, I think, is a satisfactory 
explanation of the manuer in which the ice formed at the surface 
finds its way to the bottom ; its adherence to the bottom, I think, 
is explained by the phenomenon of 7ege/ation first observed by 
Faraday ; he found that when the wetted surfaces of two pieces 
of ice were pres:ed together they froze together, and that this 
took place under water even when above the freezing point. 
Prof. James D. Forbes found that the same thing occurred by 
mere contact without pressnre, and that ice would become at- 
tached to other substances in a similar manner. Regelation 
was observed by these philosophers in carefully arranged experi- 
ments with prepared surfaces fitting together accurately and kept 
in contact sufficiently long to allow the freezing together to take 
place. In nature these favourable conditions would seldom occur 
in the masses of ice commonly observed ; but we must admit, 
on the evidence of the recorded experiments, that under particu- 
lar circumstances pieces of ice will freeze together or adhere to 
other substances in situations where there can be no abstraction 
of heat. 

When a piece of ice of considerable size comes in contact under 
water with ice or other substance it would usnally touch in an 
area very small in proportion to its mass, and other forces acting 
upon it and tending to move it would usually exceed the freezing 
force, and regelation would not take place. In the minute 
needles formed at the surface of the water the tendency to 
adhere would be mnch the same as in larger masses touching at 
points only, while the external forces acting npon them would be 
extremely small in proportion, and regelation would often occur, 


and of the immense number of the needles of ice formed at the ; 


surface enough would adhere to prodnce the effect which we 
observe and call anchor-ice. The adherence of the ice to the 
bed of the stream or other objects is always down stream from 
the place where they are formed; in large streams it is fre- 
quently many miles below ; a large part of them do not become 
fixed, but as they come in contact with each other, regelate and 
form spongy masses, often of considerable size, which drift along 
with the current and are often troublesome impediments to the 
nse of water-power, 

Water- powers supplied directly from ponds or rivers or canals 
frozen over for a long distance immediately above the places 
from which the water is drawn, are not usually tronbled with 
anchor-ice, which, as I have stated, requires open water up 
stream for its formation. 


UPON A MODIFICATION OF WHEATSTONE’S 
MICROPHONE AND ITS APPLICABILITY TO 
RADIOPHONIC RESEARCHES? 


[NX August, 1880, I directed attention to the fact that thin 
disks or diaphragms of various materials hecome sonorous 
when exposed to the action of an intermittent beam of sunlight, 


- Eoncr clx.in the Transactions of the Society, 1878. Vol. vii., pages 
109, 168. 

* A paper read before the Philosophical Society of Washington, D.C., 
Tune 11, 1882, by Prof, Alex. Graham Bell. 


and 1 stated my belief that the sounds were due to molecular 
disturhances produced in the snbstance composing the diaphragm 
(Amer. Assoc. for Advancement of Science, Angust 27, 1880), 
Shortly afterwards Lord Rayleigh undertook a mathematical 
investigation of the subject, and came to the conclusion that the 
audible effects were caused by the bending of the plates under 
unequal heating (NATURE, vol. xxiii. p. 274). This explanation 
has recently been called in question by Mr. Preece (Royal Society, 
March 10, 1881), who has expressed the opinion that although 
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a 8, Carbon supports; c, Diaphragm. 


vibrations may be produced in the disks by the action of the 
intermittent beam, such vibrations are not the cause of the 
sonorous effects observed. According to him the aérial disturb- 
ances that produce the sonnd arise spontaneously in the air itself 
by sudden expansion dne to heat communicated from the 
diaphragm, every increase of heat giving rise to a fresh pulse of 
air, Mr, Preece was led to discard the theoretical explanation 
of Lord Rayleigh on account of the failure of experiments 
undertaken to test the theory. 

He was thus forced—by the supposed insufficiency of the 
explanation—to seek in some other direction the cause of the 


A, Stiff wire; B, Diaphragm; c, Hearing tube; pv, Perforated handle. 


phenomenon observed, and as a consequence he adopted the 
ingenious hypothesis allnded to above. But the experiments 
which had proved unsuccessful in the hands of Mr. Preece were 
perfectly successful when repeated in America under better con- 
ditions of experiment, and the supposed necessity for another 
hypothesis at once vanished. 1 have shown ina recent paper 
read before the National Academy of Science, April 21, 1881, 
that andible sounds result from the expansion and contraction of 
the material exposed to the beam, and that a real to-and-fro 
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vibration of the diaphragm occurs capable of producing sonorous 
effects. It has occurred to me that Mr. Preece’s failure to 
detect with a delicate microphone the sonorous vibrations that 
were so easily observed in our experiments might be explained 
upon the supposition that he had employed the ordinary form of 
Hughes’ microphone shown in Fig. 1, and that the vibrating 
area was confined to the central portion of the disk, Under 
such circumstances it might easily happen that both the supports 
(AB) of the microphone might touch portions of the diaphragm 
which were practically at rest. It would of course be interest- 
ing to ascertain whether any such localisation of the vibration as 
that supposed really occurred, and I have great pleasure in 
showing to you to-night the apparatus by means of which this 
point has been investigated (see Fig. 2). 

The instrument is a modification of the form of microphone 
devised in 1827 by the late Sir Charles Wheatstone, and it con- 
sists essentially of a stiff wire (A), one end of which is rigidly 
attached to the centre of a metallic diaphragm (8). In Wheat- 
stone’s original arrangement the diaphragm was placed directly 
against the ear, and the free extremity of the wire was rested 
against some sounding body, like a watch. In the present 
arrangement the diaphragm is clamped at the circumference like 
a telephone-diaphragm, and the sounds are conveyed to the ear 
through a rubber hearing-tnbe (c). The wire passes through the 
perforated handle (D), and is exposed only at the extremity. 
When the point (A) was rested against the centre of a diaphragm 
upon which was focussed an intermittent beam of sunlight, a 
clear musical tone was perceived by applying the ear to the 
hearing-tube (c). The surface of the diaphragm was then ex- 
plored with the point of the microphone, and sounds were 
obtained in all parts of the illuminated area and in the corre- 
sponding area on the other side of the diaphragm, Outside of 
this area, on both sides of the diapnragm, the sounds became 
weaker and weaker, until at a certain distance from the centre 
they could no longer be perceived. 

At the points where one would naturally place the supports of 
a Hughes microphone (see Fig. 1) no sound was observed. We 
were also unable to detect any audible effects when the point of 
the microphone was rested against the support to which the dia- 
phragm was attached, The negative results obtained in Europe 
by Mr, Preece may therefore be reconciled with the positive 
results obtained in America by Mr. Painter and myself. A still 
more curious demonstration of localisation of vibration occurred 
in the case of a large metallic mass. An intermittent beam of 
sunlight was focussed upon a brass weight (1 kilogram.) and the 
surface of the weight was then explored with the microphone 
shown in Fig, 2. A feeble but distinct sound was heard upon 
touching the surface within the illuminated area and for a short 
distance outside, but not in other parts, 

In this experiment, as in the case of the thin diaphragm, abso- 
lute contact between the point of the microphone and the surface 
explored was necessary in order to obtain audible effects. Now I 
do not mean to deny that sound-waves may be originated in the 
manner suggested by Mr. Preece, but I think that our experi- 
ments have demonstrated that the kind of action described by 
Lord Rayleigh actually occurs, and that it is sufficient to account 
for the andible effects observed. 


EXPERIMENTAL DETERMINATION OF THE 
VELOCITY OF WHITE AND COLOURED 
LIGHT? 


THE method employed in this research to measure the velocity 
of light resembled the method of M. Fizeau, sub-equently 
employed by M. Cornu. A revolving toothed wheel is employed 
in the same way to alter the intensity of the light reflected from 
a distance. Inthe present method, however, there are two dis- 
tant reflectors instead of only one. They are separated by a 
distance of a quarter of a mile. The observing telescope and 
the two reflectors are almost in the same line. The observer sees 
two stars of light, which go through their phases with different 
periods as the toothed wheel is revolved at increasing speeds. 
One star is increasing, while the other is dimini-hing, in intensity, 
with increase of speed of the to. thei wheel. The speed required 
to produce equality of the light 1s determined by means of a 
chronograph. 
By chousing such a speed as gives a maximum of one star at 
the same speed as a minimum of the other, a pair of observations 


t Abstract of a paper by Dr. J. Young, F.R.S., and Prof. G. Forbes, read 
before the Ruyat Society, March 19. 
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eliminates all cause of douht arising from varying brightness in 
the stars, and ratio of the width of a tooth to the width of a 
space. The distances were observed by triangulation with the 
Ordnance Survey 18-inch theodolite, using as a base line a side 
of one of the Ordnance Survey triangles. The source of light 
was an electric lamp. The velocities (uncorrected for rate of 
clock, and reduction to a vacuum) measured are as follows :-— 


187,707 
188,405 
187,676 
186,457 
185,758 
186, 495 
187,003 
186, 190 
186,830 
187,266 
188,110 
188,079 


Mean 187,167 miles a second. 


The correction to vacuum is + 54 miles a second. The cor- 
rection for rate of clock to a mean solar time is + 52 miles a 
second. 

The final results for the velocity of the light from an electric 
lamp z# vacuo is 187,273 miles a second, or 301,382 kilometres 
a second, 

Using Struve’s constant of aberration 20445”, we obtain for 
the solar parallax the value 8°77”, and for the mean distance of 
the sun 93,223,000 miles, 

On February 11, 1881, the reflected stars were seen to be 
coloured, one reddish, the other bluish, The particular colour 
of a particular star depended upon the specd of rotation of the 
toothed wheel. .That star which was increasing with increase of 
speed of the toothed wheel was reddish, that one that was dimi- 
nishing with increase of speed was bluish. This seems to be 
caused by the fact that blue rays travel quicker than red rays. 

A number of tests were made to judge of the accuracy of this 
conclusion, and they confirmed it. In the final arrangements, 
the electric light was acted upon by a bisulphide of carbon prism, 
and part of a pure spectrum was used. Differential measure- 
ments were then made to find the difference in velocity of rota- 
tion of the toothed wheel, required to produce equality of red 
and of blue lights. The most convenient method was to nse a 
driving weight slightly in excess of that required to produce 
equality of the light, then to fix to the pulley carrying the 
weights one end of a piece of stout india-rubber tubing, the 
other end being fixed to a point above. This gradually dimi- 
nished the effective driving weight. The equality of red lights 
was first noted, the colour of the light was changed, and the 
interval of time until the blue lights were equal was measured. 
The rate at which the india-rubber diminished the speed was 
afterwards measured by the aid of the chronograph, and thus 
the difference of speed determined. The mean of thirty-seven 
determinations in this and other ways gave the result that the 
difference in velocity between red and blue lights is about 1°8 
per cent. of the whole velocity, blue travelling most rapidly. 

The general conclusion seems to be supported by a comparison 
of the velocity of light measured by M. Cornu and Mr, Michel- 
son, where the source of light usually employed is taken’ into 
consideration, These are the only accurate measurements of 
the velocity of light hitherto published. They give us the 
following results :— 


Usual Source of Light. pe beityinyeoss 


a Second. 
Michelson’s research ... The sun near horizon ... 299,940 
Cornn’s % ... Lime light «+. 300,400 
The present _,, . Electric light... wee 301, 352 


Classifying the sources of light used by Cornu, we get the 
following approximate relative velocities :— 


: No. of Approximate Relative 
Source of Light. Observations. Velocity. 
etroleum ...  -.. +.) 20 298,776 kilos. 
Sun near horizon ota 300,242 5, 


Lime light. ae 449 300,290 5 


All these results seem to support the view that the more re- 
frangible the source of light, the greater is the velocity, Bu 
the evidence of the present observations, indicating an excess of 
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velocity for blue over red light, seeming to exceed 1 per cent. of 
the whole, must rest upon the merit of the present observations 


themselves. 


SCIENTIFIC SERIALS 


Fournal of the Royal Altcroscopical Society, June, 1881, con- 
tains : On the diatoms of the London Clay, by W. H. Shruh- 
sole, with a list of species and remarks by F. Kitton (Plate V. 
Fig, 1).—On the estimation of aperture in the microscoye, by 
Prof. E. Abbe (woodcuts)—On a new species of Hydrosera 
(Wallich), by Dr. Tl. Stolterforth (7/. ¢ricornata), Plate V. 
Figs, 2, 3.— Summary of current researches relating to zoology 
and botany (principally Invertebrata and Cryptogamia), micro- 
scopy, &c., including original communications from Fellows and 
others.— Proceedings of the Society. 

The Scottish Naturalist, July, 1881, contains under Phytology 
—Dr. Stirton, an the genus Usnea and a new genus allied to 
it—Rev. J. Stevenson, Mycologia Scotica (continued).—J. 
Cameron, the Gaelic names of plants (continued),—Dr. F. B. 
White, preliminary list of the flowering plants and ferns of 


Perthshire. 


SOCIETIES AND ACADEMIES 
VIENNA 

Imperial Academy of Sciences, July 7.—L. T. Fitzinger 
in the chair.—Dr. T. Holetschek and T. v. Hepperger, deter- 
mination of the elements and ephemeris of the comet of 18814, 
—E, Rathay, on the spermagonia of the Aectdie mycetes.—F. 
Exner, on galvanic couples consisting only of chemical elements, 
and on the electromotive furce of bromine and iodine.—C. Block, 
a sealed packet. —A, brezina, on new and little-known meteors 
(third report).—A. Schlosser and Z, H. Skraup, synthetical ex- 
periments on the chinolin series.—R. Brix, on the constiiuents 
of copahu (Maracaibo) and on commercial copaibic and meta- 
copaibic acid.—FI. Weidel, on dichinolins,—A. Spina, inquiry 
into the mechanics of intestinal and cutaneous resorption,—Th, 
Opeuchowsky, on the pressure of the pulmonary circulation, 

July 14.—L, Fitzinger in the chair.—T. Glax and R. 
Klemensiewicz, contributions to the theory of inflammation (tt 
part).—E. Scherks, on the action of metals on a-bromoproyisnic 
ethyl ether.—H. Leitgeb, on Com/fletoria compleus, Lohde, a 
fungus- parasite on fern-prothallia,—N. v. Lorenz, on the action 
of lead-metal on aqueous solutions of nitrate of Iead.—A. 
Adamniewicz, prelimmary note on the microscopical ves-els of 
human cord.—A. W. Meisels, studies on the zodid and oeknid 
of different vertebrates. —C. Etti, contributions to the knowledge 
of catechin.—T. Kachler, on the action of nitric acid on some 
fatty bodies made by ustion.—S. Exner, to the knowledge of the 
cortical motor area, 


PARIS 

Academy of Sciences, July 18,—M. Wurtz in the chair,— 
With regard to a telegram from Gabés about a recent earthquake 
there, and detonations preceding the shocks, M. Boussingault 
remembered having heard detonations at intervals during an 
earthquake in South America in 1827,—Observations uf comet é 
1881 at Paris Observatory, by MM. Tisserand and Bigourdan.— 
Theory of the plane flexion of solids, &c. (continued), hy M. 
Villarcean.—On the reduction of quadratic forms, by M. Jordan. 
—Researches on glycolic ether, and on oxides of ethylene, by M, 
Berthelot. —On the trajectory of cyclones, and on the announce- 
ments transmitted by telegraphic cables, hy M. Faye. Com- 
mandant Rridet has lately shown that if Mauritius and Reunion 
(Bourbon) were connected hy means of a cable, the latter might 
be informed eighteen or twenty four hours in advance of the 
arrival and direction of storms. M. Bridet is trying to get this 
project realised.—On the integration of a linear differential 
equation of the second order on which evection depends, by M. 
Gyldén,—Effects produced by sulphide of carbon on vines of 
Beaujolais, hy M. 1lenneguy.—Ephemerides of the planet (103) 
Hera for the opposition of 1881, by M. Callandreau.—On the 
tails of comets, hy M. Flammarion. He replies to M. Faye, and 
supports M. Berthelot’s theory of electric illumination.—On the 
vision of stars throngh comets, hy M. André. Theenlargement of 
the image is probably a simple effect of diffraction indicating the 
presence of solid or liquid nuclei in the mass of matter.—On a func- 
tion similar to modular functions, by M. Poincaré. —Distribntion 
of energy in the normal spectrum, by Prof. Langley. He gives 
two curves obtained from observations with his new instrument 
for a diffraction spectrum after and before zenithal absorption hy 
our atmosphere. The curve of light coincides almost exactly 


with that of heat. There is enormous absorption by the atmo- 
sphere in the blue.k—On a method enabling us to amplify the 
displacements of the plane of polarisation of light, by M. H. 
Becquerel, When monochromatic luminous rays, polarised 
rectilinearly, traverse a half-wave crystalline plate, the emergent 
rays are polarised rectilinearly in a plane which, relatively to the 
axis of the plate, is symmetrical with the plane of polarisation 
of the incident waves. This known property is utilised for the 
purpo-e indicated.—On the velocities of propagation of the 
inflammation in explosive gaseous mixtures, by MM. Mallard 
and Le Chatelier. In one form of apparatus each end of the 
tuhe has a lateral orifice communicating through a caoutchouc 
tube with a small chamber closed with an elastic membrane, 
which, being pressed outwards at the moment of explosion, 
affects an inscribing style. The propagation in the larger tnbe in 
not of normal velocity, unless the part not yet inflamed remains as 
rest during the whole phenomenon. In a tube closed at one end 
the velocity is much greater if the gas he fired from the closed 
end. Even in the other case violent movements often occur in 
the unburnt mass, and there are various irregularities. —On the 
decomposition and enlargement of hands of the rainbow, by M. 
Ritter. Near the observer (to a distance of about 1'50m.) the 
two systems of cones, with parallel axes from the eyes, by which 
the rainbow is defined, are quite separate; thus if the drops are 
within that di tance one should see two distinct arcs or rings. 
Illustrations of this deduction and others are given.—On the 
extraordinary temperature of July, 1851, by M Renou. The 
temperature of 37°°8 in the Park of Saint-Maux, on July 15, is 
undoubtedly the highest ever experienced in Paris or the 
environs.—On hydrosulphurous acid, by M. Schutzenberger.— 
Action of sulphur on varions metallic solutions by MM, Filhol 
and Senderens. It decomposes them (in heat), producing more 
or less complex reactions.—Separation and determination of 
alumina and oxides of iron and chromium, by M, Carnot.—In- 
dustry of magnesia, hy M. Schloesing. This is preliminary to 
an account of new ways of extracting magnesia from the water 
of salt marshes, and even from sea-water.—On injury done in 
Greece by anthracno-e and Peronospora viticola, hy M. Gennadius. 
—On the origin of trunks of fossil trees perpendicular to the 
strata of the coal formation, by M. Fayol.—On some points 
relative to anthracic immunity, by M. Toussaint.—On a new 
malady of domestic geese observed in the Commune of Viviers- 
les-Montagnes (Tarn), by M. Caravin-Cachin.—Experiments 
on yellow-fever patients with phenic acid, phenate of ammonia, 
&e., by M. de lacaille.—On the Cretaceous system of the 
Northern Sahara, by M. Rolland. 
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FOSSIL CRINOIDS 


MWémoitres de la Soctét! Paléontologigue Suisse. Afono- 
graphie des Crinoides Fossiles de la Suisse. Par P. de 
Loriol. (Genéve: Imprimerie Charles Schuchardt, 
1877-1879.) 

lconographia Crinotdeorum in Stratis Sueci@ Silurtcts 
Fossilium. Auctore N. P. Angelin, Opus postumum 
edendum curavit Regia Academia Scientiarum Suecica. 
Cum Tabulis XXIX. (Holmiz: Samson et Wallin, 
1878.) 

ROF. P. DE LORIOL of Geneva, who is so well 
known for his researches on the fossil sea-urchins, 

has been occupying himself for some time past with the 
study of the fossil Crinoids. A handsome volume, con- 
sisting of 300 pages of text and twenty-one somewhat 
crowded quarto plates, contains the results of his work on 
those discovered in the stratified rocks of Switzerland. 

It originally appeared in three parts, which formed 

portions of the volumes issued by the Paleontological 

Society of Switzerland for the years 1877-79. 

The total number of species described by Prof. de 
Loriol amounts to 125, of which thirty-nine are new to 
science. The series commences with the well-known 
“ Lily-Encrinite ’’ from the Muschelkalk, and ends with a 
species of D’Orbigny’s doubtful genus ‘‘ Coxocrtitus” 
from the Nummulitic Eocene of Wesen. Palaeozoic 
Crinoids are, of course, conspicuous by their absence ; so 
that Prof. de Loriol was not hampered by having to deal 
with any obsolete system of classification. For the 
primary divisions of the class he adopts Dujardin’s modi- 
fication of Pictet’s system. This throws such very diverse 
forms as Exerinus, Apiocrinus, and Pentacrinus into one 
family, the Pyexocrénides, which is especially characterised 
by the thickness of the plates of the calyx. 

Each of these genera, however, is best regarded as the 
type of a separate family. In fact, Pictet’s “family” 
of Pycnocrinides includes nearly all the non-paleozoic 
Crinoids or Neocrinoidea except the Cometu/e, and is 
far more comprehensive than an ordinary zoological 
Bofamily.” 

Encrinus and Aptocrinus are fairly well represented in 
the Jurassic rocks of Switzerland. Two species of the 
former genus are described by Prof. de Loriol, one of 
which is new; and there are four species of Afiocrinus, 
one of which is new, though founded only on the cha- 
racters of the stem. A%¢dlerterinus and Pcntacrinus, 
however, are considerably more abundant. Thirty-three 
species of the former are described, two being Liassic 
and three Cretaceous ; while there are no less than forty- 
three Pentacrinus species, six of which are Cretaceous, 
and one from the Infra-Lias (Rheetic). 

Most of the species are necessarily founded only on the 
characters of isolated joints and fragments of stems, and 
are therefore only of provisional value; for two or more 
joints, the markings on which differ considerably, may 
really belong to different parts of the same stem. Never- 
theless, after making allowance for these possibilities, 
Prof. de Loriol finds a considerable number of different 
types of stem which are confined to particular horizons. 
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They thus acquire some stratigraphical value, and it 15 
convenient to name them, but the names can only acquire 
a permanent value (or otherwise) when we are acquainted 
with the calices associated with the stem-joints in ques- 
tion. This is, unfortunately, but far too rarely possible. 

The genus “ Pevtacrinus” is a large one, and it is 
almost necessary to separate off some of the best marked 
varieties as distinct generic types, just as has been donc 
with Apzocrinus. Prof. de Loriol has attempted this sub- 
division in two cases, in one of which he seems to us to 
be fully justified, though we cannot say the same for the 
other. He attempts to re-establish the genus Ca/macrinus 
of Edward Forbes, to include those species of Penfacrinus 
in which the basals form a complete ring and cut off the 
radials entirely from the top stem-joint. The characters 
of the stem and of the faces of its component joints are 
identical with those of the ordinary Pentacrénus type ; 
and there is so much variation in the development of the 
basals among the different Pextacrinus species, bot) 
recent and fossil, that it is hardly worth while to separate 
off one of the extreme terms of the serics as a distinct 
genus. Besides the fossil species mentioned by Prof. de 
Loriol Cafnacrinus would include the recent Penfacrinu 
Willer7, Oersted, from the Caribbean Sea, P. HW’yzr//e 
Thomsoné from the North Atlantic, and P. Jaclearanu 
of the Challenger dredgings. 

The genus Balanocrinus was established by the late 
Prof. Louis Agassiz for a crinoidal fragment that he be- 
lieved to be a calyx with an attached stem-joint; and he 
described the terminal face of the latter as resembling 
those of the stem-joints of Pentacriznus subteres. Prof. 
de Loriol, however, finds this fragment to be merely an 
abnormally swollen piece of stem, with the borings of 
some parasitic mollusc. But the stem-joints of P. sudferes 
have rather different terminal faces from those of the 
ordinary Penfacrinus specics; and Prof. de Loriol there- 
fore proposes to retain the name Bal/enocrinus for this 
and similar forms, in which only the rim of each joint-face 
is crenulated, and not the central ends of its petaloid 
divisions as in the ordinary Pemtacrinide. No calyx has 
ever been found associated with stem-joints of this nature 
except perhaps that of ?. Fvsher?. This name was given 
by Edward Forbes to a specimen from the Oxford clay of 
Weymouth that was described by Baily, who did not, 
however, say much about the stem-joints. Prof. de Loriol 
directs the attention of English palzontologists to this 
subject, in the hope of finding out whether Baily’s species 
is a Balanocrinus. Vf it be so, the original specimen 
would acquire additional value from its being the only 
one with the calyx preserved. 

The well-known genus £vgentacrinus, which is made 
the type of a new family by Prof. de Loriol, is represented 
in the Swiss rocks by nine species, ranging from the 
“Oxfordien” to the ‘Néocomien.” The curious form 
Phyllocrinus with its deeply incised radials was described 
by d’Orbigny as a Neocomian Blastoid allied to Pentre- 
mites; but it has become less interesting since Prof. 
Zittel showed it to be a near ally of Eugentacrinus, It 
is represented in Switzerland by nine well-marked species, 
which range from the Lower Oolites to the Neocomian 
deposits. 

Comatul@ are also abundant in the Swiss rocks, twelve 
species being described by Prof. de Loriol, eleven of 
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which are new. These are equally distributed through 
the Jurassic and Cretaceous series; but there are none as 
old as our own Actinometra Cheltonensis from the Inferior 
Oolite of Gloucestershire, nor as young as various species 
from the Margate chalk. One of the Neocomian species 
belongs to the sub-genus Offéocrinus of Semper, which 
is characterised by the presence of five undivided rays. 
There are only three recent species referable to this type, 
all of them inhabiting different portions of the Pacific 
Ccean. With the Comatuie must be included two species 
of the curious genus 7Azo//ericrinus, recently mentioned 
in these columns (vol. xxiii, p. 377) as being a permanent 
larval form. 

Prof. de Loriol’s Monograph with its abundant illus- 
trations fornis an excellent supplement to the fourth 
volume of Quenstedt’s wonderful “ Petrefactenkunde 
Deutschlands,’’ which deals with the Zacrintden. Taken 
together, the two works give us a very complete account 
of the Mezozoic Crinoids of Central Europe. We under- 
stand that Prof. de Loriol is now working out the French 
Crinoids in the same way as he has treated the Swiss 
oaes, and we bope that he will be enabled to complete 
tais somewhat extensive task with an equally satisfactory 
result. This will render a similar work on the British 


Crinoids more than ever necessary, and we trust that it | 


may be accomplished within a reasonable time. 

The second book mentioned at the head of this article 
iv the late Prof. Angelin’s “Iconographia of the Silurian 
Crinoids of Sweden.”” It has been published as a 
posthumous work by the Swedish Academy, and is un- 
questionably the finest work on Crinoids that has ever 
appeared. It consists of twenty-nine beautifully-printed 
folio plates, which illustrate the marvellous wealth of 
Crinoids and Cystids in the Silurian rocks of Sweden. 
Some of the figures, such as those of Crota/ocrinus, are 
excessively intricate, and they are all admirably clear and 
well-arranged. The lamented death cf the eminent 
Swedish palzontologist has unfortunately prevented these 
figures from being as useful to his successors as they 
would have been, had he lived to describe them. They 
have been edited by two of his colleagues, Professors 
Lovén and Lindstrém, who have classified the genera 
and species according to the system which they found 
sketched out in Prof. Angelin’s notes and manuscripts. 
Unfortunately, however, the classification is an entirely 
unnatural one, depending upon the number of basal plates 
in the calyx. Wachsmuth, the chief authority in America 
on the Paleocrinoids, has already pointed out that while 
it brings together very distinct types such as Rhodocrinus 
and Podteriocrinus, genera which are very intimately re- 
lated, such as Péatycrinus and Dichocrinus, are widely 
separated. Among the true Crinoids forty genera are 
figured, comprising 176 species, many of which are new. 
They are arranged into twenty-three families, but as 
these are not defined we are unable to learn the principles 
upon which they were established. 

There are also figures of twenty-three Cystidean species, 
arranged into nine genera, including one new one, which fall 
into three sections, the Apora, Geme/lipora, and Khombi- 
era. Sofar as can be julged from the species referred 
ta each section, Angelin’s classification is something more 
than an introduction of new names for the three divisions 


of the group which were sketched out by Miiller. Neither 


of the three genera included in the Agora, Angelin, are 
ordinarily referred to the Aporitida@ ; but Echinospherites 
aurantiuim and Caryocystites, von Buch, were placed by 
Miiller among the Rhombifer? or “ Cystideen mit Poren- 
rauten”; while the third genus, A/egacystites, Hall, is 
ordinarily referred to the Diploforitide, which is a parallel 
group to the Gemeflipora, Angelin. 

As in the case of the true Crinoids, we are unable to 
learn the principle of Angelin’s classification of the 
Cystidea. It is not likely therefore to be adopted, at 
any rate for the present. Possibly, however, it may stand 
the test of future discoveries better than the Miillerian 
system, though we do not think this contingency a very 
probable one. 

In spite of the inconsistencies which we have mentioned, 
the “Iconographia” must be indispensable to every 
student of the Palaocrinoidea. A glance through its 
pages makes one long to see some really good illustra- 
tions of our British species. There are many specimens 
of the utmost beauty and novelty, both in our public 
museums and in private collections, which we hope will 
some day be properly described in a ‘‘ Monograph of the 
Fossil Crinoids of the British Isles.” 


OUR BOOK SHELF 


The Countries of the World. By Robert Brown, 
vi. (London; Cassell and Co.) 


WE are surprised that, after so many volumes of this 
work have been devoted to the description of America 
and Asia, the whole of Europe and of Africa are disposed 
of in a singlevolume, aconsiderable part of it being devoted, 
moreover, to the Turkish Empire. This last is allotted 
58 pages, whilst the whole of Europe is dealt with in 104 
pages, and the whole of Africa in other 104 pages. 
Moreover, why should Turkey have the favour of re- 
ceiving thrice as much space as Russia, which is actually 
dismissed in only eight pages, whilst France, Germany, 
Italy, and Spain have only four pages each. Does the 
Russian Empire, or Spain, with their variety of climate, 
of soil, and of population, afford less interest for the 
general reader than Asiatic Turkey, and Italy less than 
Senegambia or Liberia ? 

It is obvious that such a distribution of space must 
affect the entire value of the work. Certainly when 
reading Mr. Brown’s book we have admired in many 
instances the talent with which he succeeds in con- 
densing in to very few pages a good description of a 
country ; but the book being intended to afford more 
interest to the general reader than a simple text-book of 
geography, the author has been compelled to enter into 
generalisations which cannot but give a false idea of the 
subject. Is it possible that the reader can have a true 
conception of the climate of France when he learns from 
Mr. R, Brown’s book that “ the climate is one of the finest 
in Europe—mild, equable, and healthy, in spite of the 
hot winds from Africa, which sometimes impinge on the 
southern districts, and the chilly ‘ mistral’ which sweeps 
down from the Alps in the north’’?? Or, what an idea 
will be impressed upon his mind of Paris, when he learns 
only that “in Paris centres the most polished society of 
the world. From Paris are sent forth ‘he dooks, the boz- 
nets, the picturcs, and possibly even the vices which are 
so largely aped by the rest of the civilised world. It is 
the city of pleasure. But, contrary to the general im- 
pression, the morals of Paris, if not high, are not super- 
latively low; for though these are depraved enough, they 
are infinitely superior in many respects to those of Vienna, 
Naples, Bucharest, and even Berlin, which is more cir- 
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cumspect and prudish.’ All this is quite right, but is it 
a description worthy of the great capital of the Continent? 
The same might be said of all the other countries touched 
by Mr. R. Brown in this volume. All that he says is 
quite correct, and we do not find such blunders as are too 
often found in geographical works. But the necessity of 
giving the reader a generalisation for the purpose of ren- 
dering the book more interesting often leads the author 
to make such generalisations as give to the reader a most 
untrue conception of the subject. We must regret that 
Mr, Brown has been compelled to condense his work in 
this way, and thus seriously diminish the value of what 
promised to be a useful and trustworthy compilation. 


Phonelth. 
und Sprache, 
mann, 1880.) 


THE excellent work on the Physiology of Language pub- 
lished by Dr. Techmer under the above title forms the 
first volume of an Introduction to the Science of Language, 
the rest of which is hereafter to appear. We have little 
hesitation in saying that it is the best reszaé that exists 
at present of what is known about the nature and forma- 
tion of the sounds we utter. 

Dr. Techmer has been well prepared for the task he 
has undertaken. In the first instance a student of natural 
science, he next devoted himself to the acquisition of 
modern European languages, then of languages so remote 
from ours as Chinese and Sanskrit, and finally to the 
study of comparative philology. Naturally, however, his 
earlier studies had inclined him rather to the investigation 
of the material of speech than to the antiquarian re- 
searches of the Indo-Germanists or the psychological 
inquiries of the school of Steinthal. He brought to the 
investigation a well-trained mind, an intimate acquaintance 
with physics, acoustics, and physiology, a wide range of 
reading, and keen observation. What he has to say, 
therefore, is well worthy of attention. 

The ground he covers is so extensive that in order to 
bring his work within manageable compass he can do 
little more than indicate the chief facts, methods of in- 
vestigation and results which have been arrived at by 
previous phoneticians, along with copious references and 
notes. ‘These will enable the reader to follow each par- 
ticular point into special detail, if he so wish. At the 
same time Dr. Techmer has not been content with being 
merely a passive reproducer of the opinions of others. 
He has carefully tested them wherever it has been pos- 
sible, and made independent experiments of his own, the 
results of which he lays before us. Hence his judgments 
and criticisms are always of value, while the numerous 
and carefully-drawn illustrations and diagrams which 
accompany his work leave little to be desired. 

He has done well in not forgetting the comparative 
method in his treatment of phonetics. Properly to under- 
stand the physiology of human speech it is necessary to 
compare our vocal organs with those of reptiles, mammals, 
and more especially birds. Jager has already been struck 
by the curious relationship that seems to exist between 
the power of speech and walking on two feet, and has 
endeavoured to explain it, though not very successfully. 

Perhaps the fact that is most brought home to our 
minds by a study of Dr. Techmer’s book is the uncer- 
tainty and obscurity that still hang over a large part of 
phonetics. Experts still differ radically on some of the 
most fundamental details of the science. This is more 
especially the case with that side of the science which has 
to do with acoustics ; on the physiological side it lends 
itself more readily to observation and experiment, and the 
physiological conditions requisite for the production of 
particular sounds are consequently much better known. 
Hence it is that the nature of the consonants is far more 
accurately determined than that of the vowels, and that it 
will be long before all the difficulties connected with the 


Zur vergleichenden Physiologie der Stimme 
By Dr. F. Techmer. (Leipzig: Engel- 


formation of the latter are satisfactorily removed. The 
best means of overcoming them will be a succession of 
works like this of Dr. Techmer’s, at once clear, precise, 
and thorough. 
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Medusze 


In Mr. H. N. Moseley’s ‘‘ Notes by a Naturalist,” on the 
Challenger, p. 404, a curious habit of Medusze in the Island of 
Santa Cruz Major, is mentioned, viz. their lying on the tops of 
their umbrellas, its tentacles directed upwards. I think your 
readers may he interested to learn that I have frequently noticed 
Medusze in a similar position in the West Indies. A few years 
ago I was quartered for some time at Port Royal, Jamaica, and 
in the channels between the mangroves I cbserved what J at first 
thought were Actinece of large size on the muddy bottom, in 
about eight feet of water. They were very numerous, I stirred 
one up with the boat-hook, and was surprised to find it was a 
Medusa turned upside down. On being disturbed, it lazily con- 
tracted its umbrella in the usual manner and settled down again 
in the mud as before. The specics was about a foot in diameter of 
umbrella, and dirty white in colour. I never saw them swir ming 
in the mangrove creeks, though I was frequently out in a boat, 
and they were at all times con mon on the bottom, lying as 
described. Some time afterwards I saw what seemed to be the 
same species at St, George’s Bay, a small island about ten miles 
from Belize, Monduras, It was lying in the same positin on 
the mud amongst the mangroves, in about four feet of water, 
I poked several up with a stick, and they slowly swam for a 
short distance, and again settled down on their umbrellas, I 
believe it to be really the habit of the species to lie on its back, 
as it were, and it is interesting to find another kind in the east 
acting similarly. Mangrove swamps are extensive in the vicinity 
of Singarore, but I have not noticed any Medusz here in that 
position, possibly hecause there is a considcrable tide which 
leaves the mud bare at low water, 

I think I have seen the habit noticed in some book, but cannot 
recollect where. 1I. ARCHER 

Fort Canning, Singapore, June 28 


Two Kinds of Stamens with Different Functions in 
the same Flower 


TueE following extract from a letter lately received from my 
brother Fritz Miiller (of Blumenau, Prov, St. Catharina, Prazil) 
contains so new and curious an observation that it will probably 
interest the botanical readers of this journal. 

‘* A species of Heeria (Melastcrnacez), which is not indigenous 
here, begins in my garden now to open its beautiful red flowers, 


Flower of Heeria spec., longitudinally dissected. s, sepals; 2, petals; a, 
one of the conspicuous yellow anthers which attract the insects ; @? one 
of the inconspicuous red anthers, which powder the insects with pollen ; 
¢, connective of this anther ;_“4 fork of this connective ; s/, stigma, 


remarkable for having two hinds of differently coloured anthers, 
The four petals spread in a perpendicular plane; the yellow anthers 
(a1) of the four shorter filaments, clo ely pressed together, pro- 
ject from the middle of the flower ; their bright yellow strikingly 
contrasts with the violet-shining light red of the corolla; the 
longer anthers (a°) are red, like the flaments, and the very long 
connective (c), which is lengthened beyond the point of insertion 
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into a fork (/), with two .yellowish points; these points stand 
close beneath the yellow anthers, whilst the apical apertures of 
the red anthers (2?) are placed far below them near the stiyma ; 
also the style and the stigma (s¢) are coloured so very like the 
corolla, that from some distance neither they nor the longer sta- 
mens ean be seen at all, Any large bee (like Nylocopa, Centris, 
or Bombus), when working on the smaller anthers in order to 
collect pollen, would, hy moving the connective fork of the larger 
ones, press the apertures of the latter again-t the ventral side of 
its abdomen and powder it with pollen. Until now I have only 
seen a little fly (Syrphidw) and 7rieona ruficrus visiting this 
flower, both too small to fertilise it. ‘The fly takes ouly notice of 
the yellow anthers; the Trigonas, too, always sit down first on 
these ; but most of them (the more experienced specimens ?) turn 
then round, and go to the larger anthers, which offer a more 
copious pollen-store, and work on them with their mandibles or 
eat them up entirely, Even if larger bees acted in the same 
manner as 7yigona rijicrus, they would have powdered the 
ventral side of their abdomen before going to plunder the latter. 
The pollen of both kinds of anthers is white.” 
HERMANN MULLER 


Paleolithic Implements in the Thames Valley at and 
near London, Their Comparative Numbers 


In my former letters, NATURE, vol. xxili, p. 604, vol, xxiv. 
p- 29, 1 cited instances of the cceurrence of these objects at 
great heights, indicating great antiquity, at the north and south 
of London, After the positions of the implements on the 
different old river terraces are considered, their numbers, as 
compared with the amount of materia! excavated, is a subject of 
considerable interest, as these numbers indicate in a broad way 
the amount of human population, 

Before 1 give the resnlts of my own experience I may 
say here that I have had these implements in view for ahout 
twenty years. I have not searched for them myself during all 
this time, althongh at first I commonly looked over pits and 
roads for implements and flakes with little or no result. 

I had four reasons for beginning a thorough examination of 
the London gravels :—1. I had long taken a great interest in the 
subject. 2. I had particularly noticed the implement found in 
Gray’s Inn Lane now in the British Museum, I had looked over 
Col. A. Lane Fox’s collection from Acton and Ealing, and I 
knew of two implements from the gravels excavated near my 
own house, 3. I felt disappointed at not meeting with Thames 
valley implements myself. 4. I had been nnwell through over- 
work, and my doctor told me I should not be well again till I 
regularly took a four-miles daily walk. 

In the early spring of 1878 1 determined to walk over the 
London gravels and note the constituent stones—not walk over 
the roads and pits once or twice, but ten, twenty, or if need be 
fifty times, so as to thoroughly acquaint myself with the 
stratification and materials. 

I began in May, 1878, to examine the excavated gravel at 
Clapton, N.E. London, in the valley of the Lea, Here, after 
considerable searching, I found an implement and several flakes. 
1 then mapped ont the gravels for twenty-seven miles in a line 
east and west of North London, and wherever the gravel has 
been exposed in these twenty-seven miles I have been over ita 
great number of times, In three years—from May, 1878, to May, 
1881, I found exactly one hundred implements, mostly lingulate 
examples (a few ovate), and thirteen trimmed flakes, #e. genuine 
implements, hut worked on one face only. This is equal to one 
hundred and thirteen perfect specimens. I also found twenty- 
one butt-ends and six points, some broken in Paleolithic times, 
others showing modern fractures ; side-scrapers, six; flakes about 
one thousand four hundred; broken fossil bones, teeth, and 
tusks, chiefly mammoth and horse, not uncommon. Hammer- 
stones of quartzite, with abraded ends, none. An unabraded 
quartzite pebble, such as the pebble mentioned by Mr. Perceval, 
teaches nothing. Even if one end is abraded off, it might have 
been rubbed off by other pebbles passing over it whilst naturally 
fixed in the bed of a stream. When both ends of a quartzite 
pebble are abraded gute away, and the abraded parts are of a 
distinctly different colour from the rest of the pebble, such a stone 
is probably a hammer-stone, I have several genuine examples 
of these of Palxolithic age, but not from the Thames valley. 

On reading these notes some persons may be inclined to 
exclaim, What a large number of implements! How common 
these objects must be! My reply is they are by no means 
common, but as a rule extremely rare and most difficult to find. 


One seldom sees a first-class implement resting flat and clean in 
the middle of a road or pit, inviting the passer-by to pick it up. 
They are usually half-buried, with only part of the point, edge, 
or butt visible, and that part frequently covered with clay or dirt, 
so that it requires a sharp and trained eye to distinguish the 
implements and flakes from the ballast with which they are 
incorporated, 

_ My first attempts were to find how many implements occurred 
in a hundred tons of London gravel, but I found it impossible to 
determine this with certainty ; I however could accurately find 
how many miles of the aetual drift 1 had walked over, and my 
experience is that I walked in three years over four thousand 
five hundred miles of gravel to find one hundred and thirteen 
implements, equal to a walk of about forty miles for one 
implement, 

Of course the implements may be more frequent in some 
places, as at Milford Hill, Salisbury, and Warren Hill, Milden- 
hall, and much less frequent in others, but the above statement 
is my personal experience in the twenty-seven miles of river- 
gravel to the north of the Thames at London, The men work- 
ing in the roads and pits often questioned me, and I set all the 
men to look for the implements during my absence : the whole 
of the men together in three years produced twenty-two extra 
implements, ovate or lingulate, and worked on both sides. 

The mere accumulation of implements was by no means my 
object. I felt from the first that to entirely depend upon work- 
men was a great mistake, as all ill-defined instruments must be 
lost. 1 therefore personally looked out for genuine new things, 
and especially wished to ascertain, if possible, what the implements 
themselves had to teach of the mex who made them, how the 
implements were deposited, and if possible to calculate their 
age in years. With these objects in view I have kept a mann- 
script book, giving the exact circumstances of finding of every 
implement in my collection, not only in reference to the imple- 
ments belonging to the Thames Valley, but to nearly all the 
implementiferous river-valleys of this country. With equal care 
I have kept a list of non-implementiferous positions, and my 
experience is, the lower gravels of the Thames as at Hammer- 
smith and Battersea are barren, As soon however as a seventy 
or eighty feet terrace is reached, the implements and flakes crop 
up. Two implements have been found in the Thames at Ham- 
mersmith and Battersea, as recorded by Mr. Evans (‘‘ Stone 
Implements,” p. 528), but these, of course, were washed ont of 
a higher bed, 1 have fonnd several flakes and an implement at 
Clapham Common and Battersea Rise, but here the heights are 
seventy to ninety feet. The most persistent searching at Lower 
Battersea and Ilammersmith has produced with me absolutely 
nothing. With your permission I will give further results in a 
future letter, WORTHINGTON G, SMITH 

125, Grosvenor Road, Highbury, N. 


DLE COME 


V E have received the following further communica- 
tions on the lately-visible comet :— 


THE appearance of a large comet has afforded an 
opportunity of adding to our knowledge of these bodies 
by applying to it a new means of research. Owing 
to the recent progress in photography it was to be hoped 
that photographs of the comet and even of its spectrum 
might be obtained and peculiarities invisible to the eye 
detected. For such experiments my observatory was 
prepared, because for many years its resources have been 
directed to the more delicate branches of celestial photo- 
graphy and spectroscopy, such as photography of stellar 
spectra and of the nebulz. More than a hundred photo- 
graphs of spectra of stars have been taken, and in the 
nebula of Orion details equal in faintness to stars of the 
14'7 magnitude have been photographed. 

1t was obvious that if the comet could be photographed 
by less than an honr’s exposure there would be a chance 
of obtaining a photograph of the spectram of the coma, 
especially as it was probable that its ultra-violet region 
consisted of but fewlines. In examining my photographs 
of the spectrum of the voltaic arc, a strong band or group 
of lines was found above H, and on the hypothesis that the 
incandescent vapour of a carbon compound exists in 
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comets, this band might be photographed in their 
spectrum. 

Accordingly at the first attempt a photograph of tbe 
nucleus and part of the envelopes was obtained in seven- 
teen minutes, on the night of June 24, through breaks in 
the clouds. On succeeding occasions, when an exposure 
of 162 minutes was given, the tail impressed itself to an 
extent of nearly ten degrees in length. 

I next tried by interposing a direct-vision prism between 
the sensitive plate and the object-glass to secure a photo- 
graph which would show the continuous spectrum of the 
nucleus and the banded spectrum of the coma. After 
an exposure of eighty-three minutes a strong picture of 
the spectrum of the nucleus, coma, and part of the tail 
was obtained, but the banded spectrum was overpowered 
by the continuous spectrum. 

I then ‘applied the two-prism spectroscope used for 
stellar spectrum photography, anticipating that, although 
the diminution of light would be serious after passing 
through the slit, two prisms, and two object-glasses, yet 
the advantage of being able to have a juxtaposed com- 
parison-spectrum would make the attempt desirable, and, 
moreover, the continuous spectrum being more weakened 
than the banded by the increased dispersion, the latter 
would become more distinct. 

Three photographs of the comet’s spectrum have been 
taken with this arrangement with exposures of 180 
minutes, 196 minutes, and 228 minutes, and with a com- 
pirison spectrum on each. The continuous spectrum of 
the nucleus was plainly seen while the photography was 
in progress. It will take some time to reduce and discuss 
these photographs and prepare the auxiliary photograpbs 
which will be necessary for their interpretation. For the 
present it suffices to say that the most striking feature is 
a heavy band above H which is divisible into lines, and 
in addition two faint bands, one between G and /, and 
another between # and H. I was very careful to stop the 
exposures before dawn, fearing that the spectrum of 
daylight might become superposed on the cometary 
spectrum. 

It would seem that these photographs strengthen the 
hypothesis of the presence of carbon in comets, but a 
series of comparisons will be necessary, and it is not im- 
probable that a part of the spectrum may be due to other 
elements. HENRY DRAPER 

271, Madison Avenue, New York 


My first view ‘of the comet was on June 25, when it 
appeared through a momentary opening in the clouds, 
with a nucleus that, in size and brightness, seemed to 
equal Venus at ber best. The tail, immediately at its 
commencement, was exceedingly bright also, but I could 
see no more of it then, nor at a second view, also mo- 
mentary, when little more than the head was visible. 
Notwithstanding the immense development of tail shown 
by the great comet of 1861 it could not compare for an 
instant in brightness with the nucleus of the present one 
as I saw it on June 25. 

On June 27 I again observed it wonderfully waned in 
light, with a tail plainly traceable for ten degrees, and 
pointing directly to the Pole. The tail was slightly curved 
to the right ; that is, it was convex to the apparent east, 
or on the preceding side, and was brightest and best 
developed on that side. There was no time for observa- 
tion with the telescope when the clouts shut up the skies 
for the remainder of tbe night. 

On the next night, the 28th, I got a view with the tele- 
scope, and by an observation, which was much interfered 
with by clouds, I made out the position to be, in Right 
Ascension, 5b. 58m. 44s.,and in Declination 63° 12’ 53”, at 
12h. 15m. Greenwich mean time. The comet was pro- 
gressively waning, but the tail seemed still about 10° 
long, and pointed to the Polar star. The nucleus, though 
growing smaller, was still exceedingly brilliant, and as 
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large as a star of the first magnitude. The direction o 
the tail did not differ very much from the comet's appa 
rent course, and seemed concave to it, contrary to what is 
usually observed with other comets. With a power of 126 
on a 43-inch achromatic I saw a curve of light extending 
like wings on each side of the head, and outside, with a 
dark space between them, appeared a large enveloping 
curve of inferior brightness. I fancied at times that ] 
could discern a very faint third envelope outside all. 
These curves extended farther in the direction of the tail 
on the fo/low7ng side than on the other, though it was on 
the latter or preceding side that the tail showed the best 
definition. 

On July § the comet seemed much diminished in light 
and magnitude, though the nucleus was still brightly 
stellar. I could now see only the inner light-curve ex- 
tending on both sides of the comet's head, and through 
it on the following side I distinctly observed a small star 
shining, as it would appear, with undiminished brightness. 
The preceding side of the tail was still brighter and better 
defined than the following. JI made the comet's position 
at 14h. G.M.T. = Right Ascension 7h. 49m. 38s, and 
Declination 79° 27’ 21”. 

On July 11 it was still further diminished, and in the 
bright moonlight there was no longer any light-curve 
traceable in my telescope. Tbe nucleus however con- 
tinued remarkably bright and star-like, and there was an 
extensive nebulosity round it. The tail might be traced 
by the naked eye three or four degrees. I had on this 
night a very satisfactory micrometrical observation, but ] 
have not as yet been able to perfectly identify the star of 
comparison. The calculated light of the comet was 
scarce more than a tenth of what it was on June 22. It 
is now fast receding out of naked-eye view, and of little 
interest except for marking its position. This on July 20, 
at 12h. zom. G.M.T.. I made to be ih. 17m. 475, in 
R.A., and 82° 9! 2” in Declination. 

Schzeberle’s comet is now well in view, and would be 
visible to the naked eye only for the brightness of the 
sky where it is moving. The weakest binocular is suffi- 
cient to show it, and it is rapidly gaining in brightness. 
On the 27th inst. it appeared to me with a stellar nucleus 
and a tail visible for about half a degree. I made its 
position at 1gh. 15m. G.M.T. = 6h. 14m. 41s. R. Ascen- 
sion, and 43° 59’ 10” in Declination, The observation 
was difficult owing to the brightness of the sky and to 
clouds. 


Millbroo’, Tuam, July 28 J. BIRMINGHAM 


A POPULAR ACCOUNT OF CHAMALEONS 


ee animal to which I propose especially to direct 

your attention to-Cay is one which has been the 
subject of many observations, and has inspired great 
interest from the most ancient times. 

Its name “chameleon” is derived from two Greek 
words signifying “ Ground-lion,” a name singularly inap- 
propriate, since it is one of those creatures which are 
specially fitted by their organisation to live on trees, and 
which are comparatively ill at ease when on the surface of 
the earth. ; 

It is by no means surprising however that this creature 
should have attracted the attention it has attracted, such 
is the singularity of its appcarance and the peculiaritics 
of its habits and properties. Neither is it surprising that 
it should have occasioned many errors and superstitions 
when we consider the erroncous beliefs current amongst 
ourselves with respect to our own toads and slow-worms, 
efts, &c. : 

Aristotle was acquainted (as was to be expected of him) 
with the singular motions of its eyes, but even he fell into 
some curious mistakes respecting it, and he tells us that 
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it has no spleen and no blood except in the vicinity of its 
head and eyes." 

Pliny is careful to restate these errors, and further tells 
us that it lives without eating or drinking, and though 
generally an inoffensive animal, becomes terrible in the 
dog-days. He also adds,” on the authority of Demo- 
critus,® that it has the power of attracting to the earth 
birds of prey, so that they become in turn the prey of 
other animals, and that its head and neck, when burnt on 
oak charcoal, will cause thunder and rain to occur simul- 
taneously. On the other hind, he rejects as fabulous the 
Grecian belief that its right leg cooked with a certain herb 
has the pover of making a person invisible; that the 
thigh of its left lez mixed with sow’s milk will induce 
gout if the foot be rubbel with the compound, and that a 
man may be made to incur the hatred of all his fellow- 
citizens by having his gate-posts anointed with a mixture 
of chamzieon’s intestine and the renal secretion of an 
ape. 

Aldrovandus informs us‘ (on the authority of older 
writers) that if a viper passes beneath a tree in the 
branches of which a chameleon is perched, the Jatter will 
let fall some of its saliva upon the viper, which is thereby 
killed ; and he further tells that elephants sometimes un- 
wittingly eat chameleons amongst the leaves of the trecs 
on which they feed, and that the meal is a fatal one 
unless the elephants have recourse to the wild olive as an 
antidote. Gesner in his History of Animals§ has care- 
fully collected all these fables. 

But though more accurate knowledge has dissipated 
many errors and destroyed many superstitions with 
respect to the chameleon, yet such knowledge, far from 
detracting from the interest of our subject, has made it 
more than ever an object of scientific wonder and intelli- 
gent admiration. 

My duty to day, as J understan1 it, is to enable you to 
give a rational answer to the question, “What is a 
chameleon?” and therefore to give you an accurate 
genera] notion of what the creature is in itself, and in 
what relations it stands to the world abont it. Let us 
first loos at the animal itself. It has a wonderfully Jean 
and hungry look, and is in fact a hungry animal, and keen 
in pursuit of its insect prey at the present warm season. 
Its trunk is often greatly flattened from side to side, 
though sometimes swollen and inflated. It is never 
flattened from above downwards (as in so many lizards), 
but deep and raised up from the ground by the animal’s 
long legs. Its head is large, and, in shape, somewhat 
triangular when seen in profile, and its upper surface is 
bounded on each side by a prominent ridge extending 
from the muzzle to the hinder part of the head or occiput. 
There is hardly any neck externally distinguishable. 
The linbs (of which there are two pairs) are long, uni- 
formly slender members, each terminated by a paw in 
the form of a pair of pincers There is a very long tail, 
also slenter and curled towards its extremity, so as to be 
able to grasp firmly any object about which it may be rolled. 
The s'in is rather soft and distensible. It is similar 
all over the body—not szaly (as in most lizards), but beset 
with small horny tubercles which become more close-set 
and flattened along the mid-line of the back and of the 
belly (where the tubercles project ina serrated manner), and 
also on the head. The mouth of the animal is very wide, 
but its lips meet so exactly that when closed the situation 
of the mouth is not readily distinguishable. The nostrils 
are small and open, one on each side of the muzzle, a 
little behin1 its apex. The eyes are very large, but the 
prominent eyeballs are covered by skin like that of the 
body, except at a minute central point where there is a 
small opening like an external pupil. Thus, instead of 

* See his '‘ History of Animals,” bo k ii. chapter vii. 

2 See his book viii. Panckoncke’s edition, Paris, 18:0, vol. v. p. 318. 
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3 See his book xxviii. chapter xxix. 

4 See his “ De Quadrupedibus Digitatis viviparis,” 1645, book ii. p. 668. 
_ > See his “ Historia Animalium,” book ii. p. 2. The work was published 
in 1554. 
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two eyelids, as in ourselves, there is one, formed as it 
were by the almost complete junction of two such as ours. 

What is however much more remarkable than the form 
of the eyes is the manner in which they can be used. 
When we look at any object our eyes always move simul- 
taneously, and are directed as much as possible towards the 
same object. We can thus make them converge, and we 
can restore the axes of our eyes to a parallel position, 
but we cannot make them diverge or direct one eye 
upwards and the other downwards at the same time. 
This limited power of motion in our eyes is with us 
innate and natural. Indeed such is the tendency to 
si nultaneous action in our own eyes, that the very eye- 
lids of our two eyes naturally move together, and it is 
only by repeated efforts that we obtain the power of 
moving them separately. The art of winking, then, is 
not an original gift but an acquired accomplishment, 
and this is especially the case with that refined winking 
which consists of a scarcely percepti-le motion of the 
upper eyelid only. 

In the chamezle>n the motion of the eyes is not thus 
limited. It can move them with co. nplete independence, 
and can simultaneously direct one eye upwards and for- 
wards while the other gazes downwards and backwards. 
As far as ] am aware, the chameleon is the only aiimal 
which possesses this power. 

But the chameleon’s eye has a very noteworthy in- 
ternal structure. In ourselves the special organ of sight 
is an exceedingly delicate membrane called the “etdna,” 
which is spread out over the back of the inside of the 
eyeball. This membrane is composed for a part of its 
thickness of certain most minute structures termed 
“yods and cones,’ which are placed side by side, one 
end of each being directed outwards, and ils other end 
towards the interior of the eyeball, At that part of the — 
human retina which is directly opposite the pupil of the 
eye, is wnat is called “the yellow spot,” which is the seat 
of our most acute sense of vision. In this yellow spot of 
ours there are many cones but few rods,! and the centre 
of it is formed of cones only. The cones of the yellow 
spot, moreover, are longer than those found in any other 
part of the retina. 

According to Heinrich MiiJer, who has most carefully 
investigated the structure of this animal's eye,? the retina 
of the chameleon has cones only, but no rods (like the 
centre of our yellow spot), while its cones are longer even 
absolutely (and therefore greatly lonzer relatively) than 
are ourown. Finally the yellow spot itself is larger in 
tre chamzeleon than it isin us. Thus in all these respects 
the perfection of the human eye is exceeded by that of 
this very singular reptile. 

That the chamzleon is able to gaze simultaneously at 
two distinct objects placed wide apart is not wonderful, 
because there are so many animals with eyes placed so 
completely on opposite sides of the head that many 
objects within the range of one of their eyes cannot pos- 
sibly be seen simultaneously by the other. But even we are 
able to direct our attention simultaneously to two objects 
which he towards opposite margins of our field of vision, 
while we neglect the sense impressions produced by all 
the various intermediate objects. 

There is no external sign whatever of an ear in the 
chameleon. Not only is there no projection, but there is 
no external aperture on the surface of the head, or any 
indication of the drum of the ear—an indication very 
commonly found in animals nearly allied to it. Neverthe- 
less the chamzeleon has a pair of ears substantially like 
those within our own skull, and these ears each commu- 
nicate with the exterior by an aperture at the back of the 
mouth, as do ours also. It is this communication between 
the internal ear and the mouth which causes a man to 
open his mouth when he is intently listening. 


? In the rest of the human retina the rods are mucb more numerous tban 
are the cones. * - 
2 See Wurzburg naturwiss. Zeitschr., tii, 1861, pp. 10-42. 
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The chameleon's internal ear however is not an ex- 
ceptionally perfect organ like its eye. On the contrary, 
an important part, resembling a snail’s shell in form, called 
the cochlea, which is largely developed in us, and which 
exists in a rudimentary manner in lizards generally, is 
absolutely and entirely wanting in the chamezleon.! 

The tongue of this animal is the most wonderful of all 
its organs, and the chamzleon’s entire organisation may 
be said to have been formed with reference to this most 
remarkable tongue. 

lf the animal’s mouth be opened, its tongue will be 
seen as a thick fleshy mass lying between the two sides 
of the lower jaw. At the front end of this tongue is a 
cup-like depression with a prominence specially developed 


above and below it like an upper and lower lip. But this 


thick portion of the tongue thus at first visible is but a part 
of the entire structure. At its hinder end it suddenly nar- 
rows into another very long and cylindrical part, which is 
arranged and bent in transverse folds behind and beneath 
the thick part first described. This narrow part or, 
as it is called, ‘‘ worm,” finally bends to the front end of 
the lower jaw, where it becomes continuous with a third 


firmer part, which is rigid, because it contains a solid | 


body within. This third part reaches from the front of 
the lower jaw to the back of the floor of the mouth, where 
it enters a sort of funnel-like depression, to the bottom of 
which it is firmly attached by flesb and membrane. The 
cavity of the mouth is very deep, as is necessary for the 
reception within it of this very voluminous tongue. When 
the tongue is elongated it may be extended six or seven 
inches. The action of the tongue will be spoken of in 
connection with what I have to say as to the other actions 
of the chameleon. 

The structure of the chameleon’s feet is very note- 
worthy. Each foot is (as has been said) practically a 
pair of pincers, but each branch of each pincer is made 
up either of two or of three toes bound together by the 
skin down to the very roots of the claws. 

There are five toes or (as they are technically termed 
in anatomy) “digits” to each foot, and these five digits 
correspond with our own thumb and four fingers and our 
own five toes respectively. 

In the fore-paw or hand of the chamzlcon the digits 
which answer to our thumb, index, and middle digits are 
bound together in one bundle, while the digits answering 
to our ring and little fingers form the other bundle. 

In the hind-paw or foot of the chameleon the arrange- 
ment is different. There the digits which answer to our 
great and second toes are bound together in one bundle, 
and cre opposed to another bundle formed of the third, 
fourth, and fifth toes, 

Moreover while the three united digits of the fore-limb 
are directed inwards, the three united digits of tbe hind- 
limb are directed outwards. 

There is yet another noteworthy point as to the struc- 
ture of the paws. In ourselves the small bones which 
form our “‘ wrist’? and our “ankle” respectively are (as 
they are in almost all beasts) distinct and separate from 
those long, more or less slender bones which are in the 
palm of the hand and the sole of the foot, and which are 
called “metacarpal bones’’ in the hand and “ metatarsal 
bones” in the foot. In the chamzeleon however each 
metacarpal and each metatarsal absolutely unites with 
the wrist or ankle bone which is adjacent to it, so that 
they together form but one bone. 

As to the internal organs of the chamzleon, I will only 
speak of the lungs. These organs are practically a pair 
of bags—air-bags—but each bag is furnished with seven 
or eight tubular prolongations, which seem each to end in 
a point. These ends however really open into certain 


sacs within the cavity of the body, which sacs can thus be | 


inflated and the whole body much blown out. 


_” See Prof, Parker's paper in the Transactions of the Zool. Soc., vol. 
xi. p. 102, 
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The last structure I shall] notice is the skin, so remark- 
able for the very conspicuous changes of colour it under- 
goes. The chameleon’s skin, like the skin of other 
animals, is furnished with very minute bags containing 
pigment. It is the presence of very many such bags con- 
taining a dark pigment which makes the negro’s skin 
black. These pigment-bags are called “ chromatophores,” 
and the chromatophores of the chameleon, unlike those 
of the negro, are contractile, and it is by the alternate 
contraction and expansion of chromatophores containing 
different coloured pigments that the changes of colour 
which take place in the chaimzeleon’s skin appear to be 
effected. 

The chamzleon does not make at alla bad pet. It is 
not only perfectly inoffensive, but most gentle and not at 
all wild, while it forms an object very interesting to con- 
template. It needs to be kept warm and supplied with 
flies, mealworms, or other insects, and also with water, 
and with some branching shrub on which it may perch 
and climb, !t is better to inclose the shrubin a glass case 
or cage, to prevent such accidents as happened to one of 
mine, which, being left alone and free, wandered to the 
fire-place, where it got beneath the grate, and so 
scorched its paws that it could no longer climb, and secon 
died. 

Wonderful is the slowness with which the chamzeleon 
ordinarily moves. When at rest it clings to the branches 
by its four paws and prehensile tail. When it wishes to 
advance it only moves one limb at atime. Let us say it 
begins by moving the right fore-limb. It first, of course, 
unhooks that paw, and then, bending the elbow, slowly 
raises it and holds it suspended a certain time, moving it 
right and left, forwards and backwards, till it finds a suit- 
able foothold. Then its pincer-like fingers slowly and 
firmly grasp the new point of support, after which the left 
hind-limb performs a similar series of movements; then 
follows the left fore-limb, afterwards the right hind-limb, 
and finally the tail is unrolled, and then readjusted round 
some new sustaining object. 

This is its ordinary mode of progress, but it can sus- 
tain itself by its tail only, and when thus hanging may 
seek for fresh foothold by stretching in various directions 
all its four limbs. 

The chamzleon is probably the most thoroughly 
arboreal animal which exists. Many creatures of different 
kinds which live in trees are furnished with a prehensile 
tail. This is the case, for example, with the most arboreal 
monkeys, such as the spider- and howling-monkeys, It 
is also the case with that most arboreal member of the 
raccoon family, the kinkajou, and with the most arboreal 
members of the porcupine family and of the opossum 
order. 

Arboreal animals may have their feet especially or- 
ganised for climbing, as is the case with monkeys and 
opossums, but they are not such perfectly and exclusively 
climbing organs as are the chamzleon’s feet. The sloths 
are animals the whole organisation of which is planned for 
tree-life, and their paws are modified to serve almost 
exclusively for clinibing, and their digits are also bound 
together by skin to the roots of the claws. Moreover, in 
the sloths the wrist and ankle bones may more or less 
coalesce with the metacarpals and metatarsals, as in the 
chamzleon ; nevertheless the sloth’s digits are not 
pincers, but hooks only, all the digits of each foot being 
bound together in a single bundle. Moreover, admirable 
as is generally the arboreal organisation of the sloth, that 
animal is nevertheless devoid of a prehensile tail. 

In birds the a: kle-bones coalesce with the metatarsals, 
and there is acertain resemblance between the feet of 
the climbing arboreal parrots and those of the chameleon, 
for though the parrot’s toes are not bound together to the 
claws, they yet form a pair of pincers, two of them being 
turned in one direction and opposed to the other two 
Yet the mode in which they are grouped is different. for 
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in the parrot it is the first and fourth toes which are 
opposed to the second and third, instead of the first and 
second to the others. 

in remarkable contrast with the slowness of its limb- 
movements is the quickness with which it can move its 
eyes, and above all its tongue. The chameleon lives 
largely upon flies, and at first sight it would seem im- 
possible that so apparently torpid and sluggish an animal 
should be able to reach and seize creatures not only 
active in their movements, but possessing the power of 
flight. At this season, when the chamzleon’s appetite is 
keen, it may often be observed when a fly has been 
introduced into its cage to move about with comparative 
celerity, attentively watching the fly’s movements, now 
with one and now with the other eye. It sooner or later 
happens that the fly settles for a few seconds somewhere 
within half a foot’s distance of the chamzleon’s head. 
Then the chamzleon’s mouth may be observed to open 
and the apex of the tongue to protrude. In an instantit has 
shut again and the fly has disappeared. In fact the 
chamealeon has spit out, as it were, its enormously exten- 
sible tongue upon the ins:ct, secured it by the viscid 
secretion with which the tongue is coated, and again 
withdrawn that organ together with’ the prey, but the 
whole has been effected with such amazing rapidity that 
the observer’s eye cannot follow the movements of the 
reptile’s tongue. It is projected and withdrawn without 
the slightest noise, but in the twinkling of an eye. 

As I have said, it is this tongue which is as it were the 
centre of the chamzleon’s organisation, and this tongue- 
movement is the very essence of its existence, and is its 
whole razson @étre. 
impossible, while the very slowness and deliberation of 
its other movements are a gain, since they enable the 
chameleon to advance upon its prey within shooting 
distance without alarming it. 


(To be continued.) 


THE UNEXPLORED PARTS OF EUROPE 
AND ASIA 


NDER this title M. Venoukoff has just published an 
interesting paper on those parts of Europe and Asia 
which remain yet unexplored. It is not to be wondered at 
that the name of Europe should be among incompletely 
explored parts of the world, as there are even in L-urope 
considerable spaces, especially in the Balkan peninsula 
and in North-Eastern Russia, which await scientific 


exploration, The war of 1877-78 certainly afforded 
occasion for surveying and mapping wide spaces in Bul- 


donia, Epirus, and even of Thessaly is far from being 
exact. In Russia all the northern provinces, from the 
Norwegian frontier to the Ural Mountains are only 
known superficially ; we know here only the coast and 
the three principal rivers—the Onega, the Dwina, and 
the Petchora, The great Samoyede ‘/wudyra remains 


quite unexplored. Notwithstanding several journeys in | 
the Northern Ural, this country is little known, and the | 


interior of the great double island of Novaya Zemlya 
remains quite unknown, both affording, however, a 
very great interest, especially for geologists. As to the 
hydrographical exploration of the Kara Sea and of 
the Arctic Ocean north of Siberia, M. Venoukoff does 
not give them much of importance, notwithstanding 
what he terms the pompous newspaper writing about 
the trade with Northern Siberia, and he thinks that 
there are on the Asiatic continent several places far 
more interesting for explorers. For instance, Chekanoy- 
sky’s and Nordenskjéld’s explorations have quite changed 
our ideas on the geography of that land, twice as wide as 
France, which belongs to the basins of the Khatanga and 
of the Anabara. It would be a rich field of exploration 


Without it the animal’s life would be | 


| range, 


for a bold traveller. The lands east from the Lena re- 
main quite unknown, and the northern slopes of the 
Stanovoi Mountains are still a ¢zdla vasa, the sources 
of the Indighirka, Kolyma, Omolon, Aniouy, and Ghijiga 
rivers were never visited by Europeans, and Wrangel 
mapped them only from hearsay. The land of the 
Chukchis is better known, thanks to the work of the ex- 
plorers of the last century, to the recent Russian expe- 
ditions, and to Nordenskjéld’s information ; but all our 
knowledge of this country is far from being exact, 
and Europeans have never penetrated to the interior of 
the peninsula which separates the Arctic Ocean from the 
Pacific, and which promises to have a future as a meeting- 
point for the whalers, as well as for the trade in mammoth 
bones. The land of the Koriaks is less attractive, except 
for a naturalist. As to Kamchatka, certainly it is pass- 
ably well known, but what a mass of work remains to 
be done in mapping the west coast, preparing a map 
of the interior, studying the most interesting geology, 
botany, and ethnography of the peninsula! Further 
south we see that the northern part of Sakhalin remains 
quite unexplored; the Sikhota-alin Mountains are all 
but unknown; and the regions between the Ussuri 
and Sungari Rivers, the sources of the Nonni and 
Argoun Rivers promise very much to the naturalist and 
to the geographer who would study them. The in- 
teresting peninsula of Corea will certainly be explored as 
soon as access to it is not forbidden to Europeans, In 
the Chinese Empire there are spaces as wide as England 
which remain unexplored. As to Eastern and Northern 
Thibet we are not yet sure as to what is the true source 
of the Brahmaputra and of the Jrawaddi, and what is the 
importance in the orography ofthis land of the Kuen-Lun 
The inaccessible deserts of Eastern Turkestan arc 
as deserving of exploration as Thibet, and the reaching 
of the sources of the Hoang-ho is one of the destderata of 
geographical science. The great desert of Gobi is 
passably well explored, but still there remains an im- 
portant problem: Does there exist, under the 42° and 
43° N. lat., a chain of mountains which crosses the desert 
and unites the eastern Thian-Shan with the In-Shan 
Mountains? In northern Mongolia there still remain 
unknown the highlands at the upper parts of the Selenga 
River. In China proper there is certainly no room for 
geographical discoveries, but there remains very mucli 
to do as to astronomical determinations, and the sub- 
stitution of a true picture of nature for the hypothetical 
chains of mountains which cover our maps. Useless 
to speak of what might be done with regard to the 
ethnography of Western and South-Western China, A 


| most attractive exploration would be certainly that of 
garia and Eastern Roumelia, but the geography of Mace- | 


Indo-China in all directions, but it is to be feared that 
such an exploration will remain for a long time a simple 
dream, because of the political institutions of this terres- 
trial paradise. But the exploration of Siam and Annam 
is one of the most necessary geographical desiderata. 
Without speaking of the Asiatic islands, where so much 
remains to do, M. Venoukoff points out that British India 
is certainly one of the best explored countries in the 
world, and that several] parts of Europe are far behind 
India as to our geographical knowledge of them; but it 
is not the case as to those countries which are situated to 
the north-west of India. Afghanistan and Beluchistan 
await explorers, especially for certain, perhaps the most 
important, parts of them, as well as Southern Turkestan 
and the land of the Turkomans, where so much remains 
to do. Khorassan and Western Persia are quite weil 
known, but Iran remains unknown ; of course the ex- 
ploration of these deserts, as well as of those of the in- 
terior of Arabia, would afford very great difficulties and 
give comparatively few scientific results. But a thorough 
zeographical exploration of Armenia and of Asia Minor is 
most desirable; and, to finish with Turkey, M. Venoukofi 
asks if the Straits of the Hellespont and Bosphorus will 
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he seriously explored as to the most important question of 
the existence of an undercurrent in these straits ? 

As seen from this short sketch, there remains plenty of 
work for geographers and naturalists on our continent, 
and we may only express the wish that M. Venoukoff’s 
idea of publishing a sketch of the “ Unknown Lands,” 
with a summary of the most important questions with 
regard to them, were executed on a larger scale, and that 
such a compendium were put into the hands of every 
young geographer. 


NOTES 


WE heartily commend to the attention of our readers the 
announcement of the Rolleston Memorial Committee, to be 
found in our advertising pages. 


THE Scottish Zoological Laboratory, which last year supplied 
Mr. G. J. Romanes and Prof, Ewart with the material for their 
researches on Echinodermata, published in the Croonian Lecture, 
is this year ta be placed at Oban. Those who intend to avail 
themselves of the advantages held ont by this institution for the 
purposes of original work, are requested to communicate with 
Prof, Ewart, the University, Aberdeen. 


THE accommodation for anatomical work at the Prosector’s 
rooms in the Zoological Society's Gardens, which has hitherto 
been somewhat limited, has lately been increased by the erection 
of three new working-rooms, intended for the use of stndents, 
These rooms are now finished, and are at present tenanted by a 
small Long-Vacation class from Cambridge, who, under the 
superintendence of Mr. T. T. Lister, the Demonstrator of Com. 
parative Anatomy in that University, are studying practically 
the anatomy of the A/zmalia on the abundant material in that 
group provided by the Society’s Menagerie. The class, it may 
be remarked, includes two lady students from Newnham College. 
It is to be boped that when this class concludes its labours at the 
end of the month, other students may be found disposed to profit 
by the new facilities for work afforded them by the Zoological 
Society, and that thus the expense incurred in the erection of 
these new rooms may be fully justified by the increased scientific 
results reaped in the Regent’s Park from the superabnndant 
material at the disposal of Mr. Forbes. 


THE honour of Knighthood has been conferred upon Mr, 
F. J. Bramwell, C.E., F.R.S., for his services to technical 
education. 


THE German Emperor has conferred on Dr, Schliemann the 
Prussian Order of the Crown of the Second Class. 


THE death is anuonnced, at the age of seventy-seven, of Mr. 
Hewett Cottrell Watson, the well known English botanist. 


Dr, FERDINAND KELLER, the well-known Swiss archzologist, 
died at Zurich on July 21, in his eighty-first year. Dr. Keller had 
a decided taste for science in his youth, and shortly after leaving 
the University went to Paris, where he spent some time in the 
study of natural history. In 1832 he discovered a number of 
Celtic grave-monnds on the Burghlzli, a cireumstance that led 
to the formation of the national Swiss Antiquarian Society. Of 
this Keller was named president, a position that he occupied for 
many years. The first work of the society was the exploration 
of the Burghélzli; and other similar researches, which threw 
much light on the primeval history of Switzerland, were under- 
taken. In 1837 began the publication of the Society’s Com- 
munications, thirty volumes of which were wholly illustrated, 
and almost wholly written, by the president. In 1853 he 
opened the series of researches into the origin of Swiss lake- 
dwellings which have made his name so widely known, and 
revealed the way of life, in its minutest details, of a race of 
men whose mere existence had hardly before been suspected. 
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Between 1860 and 1864 Dr. Keller gave to the world the results 
of his investigation of the Roman antiquities of eastern Switzer- 
land. He wrote or edited further a history of the Abbey of 
Zurich, of the arms of Zurich, and sundry miscellaneous papers 
relating to life and enlture in the middle ages, Until past his 
eighty-first year Dr. Keller continued to be an active and ener- 
getic member of the society which he had founded, 


THE thirty-fourth summer meeting of the Institntion of 
Mechanical Engineers was opened on Tuesday in Newcastle-on- 
Tyne, this being the third visit of the Institution to that town, 
The chair was occupied by the president, Mr. Edward A. 
Cowper. The president, after some remarks on foreign competi 
tion, gave a statement of the result of the progress of mechanical 
engineering during the past twelve years, and expressed the hope 
that the latter part of the present century would be marked not 
only by small improvements, but by many substantial inventions 
for the good of mankind. Mr, I. Lowthian Bell read an ex- 
banstive paper on the Tyne as connected with the history of 
engineering, and a paper by Mr. F. C. Marshall of Newcastle, 
on the progress and development of the marine engine, was 
also read, 


THE Sydney Afail brings us the welcome news that the Biolo- 
gical Station has been fairly established at Watson’s Bay, under 
te direction of the well-known Russian naturalist, Dr. Miklucho- 
Maclay, During the last two years Mr, Maclay has been endea- 
vonring to establish a zoological station in the neighbourhood of 
Sydney. Being seconded in bis efforts by the Royal and Lin- 
nean Societies of Victoria and by the Royal Society of New 
South Wales, he has obtained from the Government an eligible 
site at Watson’s Bay, most appropriate for the purpose. The 
station is situated on the shallow basin of Port Jackson, and 
close to the deep water of the Pacific, with large freshwater 
swamps and lagoons in the immediate neighbourhood, and a vast 
tract of wild forest country to the nortb, which probably will 
remain for a long time to come in its primitive wildness. The 
communication between Watson’s Bay and Sydney by steamer 
being frequent and rapid (half an hour), the scientific work at 
the station will be greatly facilitated by the museums, gardens, 
and libraries of Sydney. The expenses for the building are 
estimated at 600/., and will be covered by the sum of 3c0/, 
already allowed by Government and by the subscriptions, whilst 
the yearly expenses will probably be covered by annnal grants 
of the Linnean and Royal Societies of Victoria and of New 
Sonth Wales. The building, which stands on a slight eminence 
overlo king Camp Cove, with lovely views from the balconies 
on all the four sides, has been constructed to suit the re- 
quirements of a biological laboratory. It has five work-rooms, 
two bed-rooms, a bath-room, and a room for stores, plenty 
of light being provided for the work-rooms, which are fifteen 
feet by twelve feet each and twelve feet high. The partitions 
between each set of roams are constructed of studding and 
double-lined, the space being filled with sawdust for the preven- 
tion of noise. The trustees are quite satisfied with the building ; 
eyen upon so bumble a scale as the present, it promises to 
give very good results. It may be hoped that the institution 
will become a bond of union between all those in Australia who 
are interested in biological research. As to the expected 
results we can bat repeat M. Maclay’s words: ‘* Next after the 
tropics (which are the richest in animal life) the widest field 
offered to the investigator of nature, and conseqnently the most 
suitable region for the establishment of zoological stations, is 
Australia, with a fanna so interesting, so important, and so far 
from being sufficiently known, especially as regards anatomy and 
embryology.” 


Pror. C, V. RILEY, chief of the U.S. Entomological Com- 
mission, has accepted the position of Entomologist to the 


314 


NATURE 


[August 4, 1881 


Department of Agriculture, which has been tendered him by the | least be no difficulty in obtaining the small sum still required to 


new Commissioner, Dr. Geo. B, Loring. The appointment is 
to take effect on August 1. It will be remembered that, owing to 
differences with the retiring Commissioner of Agriculture, Prof. 
Riley resigned this same position two years ago, and we under- 
stand that he accepts it again at a salary less than that which the 
Members of the Entomological Commission get, because his rein- 
statement has been so generally demanded hy scientific and agri- 
cultural associations, and because there is a near prospect, under 
the new administration, of the department being enlarged in 
scope and usefulness. Prof. J. H. Comstock, the retiring ento- 
mologist, was formerly an assistant under Prof. Riley, and will 
continue his connection with the department, pursuing the special 
work on the Coccide, which he has more particularly been 
engaged in. The reappointment of Prof, Riley will meet with 
approval not only in America, but here, where -he has many 
riends and his work is well known and appreciated. 


THE opening of the Exhibition of Electricity at Paris has been 
postponed as we anticipated. The ceremony will take place on 
Angust 11, and numerous speeches will be delivered by the 
public authorities. The electrical railway is being constructed 
from the Place de la Concorde to the Porte de ]’Est of the Palais 
de lIndustrie. The posts required for supporting the copper 
wire required are attracting considerable public notice, 


THE steamer 7ravailleur of the French Navy is now engaged 
in the Mediterranean Sea for dredging purposes, with a regular 
staff of scientific workers on board, 


OnE of the results in Paris of the advent of two comets has 
been to infnse life into the popular Trocadero Observatory, 
which is visited by a large number of members, and where a 
course of lectures on several astronomical subjects is going on, 


THE seventh annual conference of the Cryptogamic Society of 
Scotland will commence at Salen, Island of Mull, on Tuesday, 
Angust 30, 1881, 


THE arranzements connected with the unveiling of the statue 
of Harvey at Folkestone on Saturday next, August 6, by Prof. 
Owen, are now nearly completed. It is expected that there will 
be a large concourse of doctors and others on the occasion. A 
smal] bust of the mnch-admired head of the statue is now on 
view in the western gallery of the Sanitary Exhibition at South 
Kensington, and can be bad either in terra-cotta or imitation 
bronze. A reduction of the whole statue is also contemplated 
by the sculptor, Mr. A. B. Joy, and will be completed if a 
sufficient number of subscribers should order it, 


In a Gaset/e covering 250 pages have been published the new 
Statutes which have been promulgated by the University of 
Oxford Commissioners, 


WE have received Anthony's Photographic Bulletin (New 
York) for June, containing an enlarged copy of Dr, Henry 
Draper’s photograph of the nebula in Orion, The enlargement 
shows we have very little to hope for in this direction, still the 
result is a four de force which reflects eredit on Dr. Draper, 
The same number contains an excellent photograph of the Dector 
himself. 


WE regret to learn that the Committee, formed more than 
twelve months ago, to raise and present to Dr. William Farr, 
C.B., F.R.S., a testimonial on his retirement from the public 
service, have only succeeded in obtaining 9307. This sum has 
been temporarily invested in the names of trustees; and, disap- 
pointed as the Committee feel at the comparatively small success 
of their efforts, they have decided to close the fund so s30n as 
they are able to obtain the small halance now required to raise 
the amount of the testimonial to 1oco/, We trust there will at 


complete the testimonial. 


PHILOLoGIsTs will be glad to learn that Prof. G. Beltrame’s 
valuable papers on the Denka language have at last been pub- 
lished in full, They occnpy the whole of the current volume of 
the Italian Geographical Society’s Afemotrs, and consist of three 
parts, a very complete grammar, an Italian-Denka and a 
Denka-Italian vocabulary, the former of nearly 4000, the latter 
of 2000 words. The grammar had already appeared in previous 
bulletins of the society ; but these are now mostly out of print, 
and in any case the directors rightly considered that students 
would find it convenient to have all the documents collected in 
one volume. The Denka is one of the most widespread as well 
as one of the most interesting of all the Negro tongues current 
in the White Nile region, being spohen with great uniformity by 
all the tribes between 5°-12° N. along the main stream and its 
tributaries, who are collectively known to the Arabs as the 
Denka nation, but who call themselves Fez, a derivative form of 
Fan = race, people. They lie mainly between the Nuér and 
Shillaks on the north, and the powerfnl Bari nation on the 
south, stretching westwards as far as Dar-Fertit, and south- 
westwards to the Nyam-Nyam country. There are altogether 
twenty-five chief tribes, but the common speech presents scarcely 
any dialectic variety except amongst the Shir in the extreme 
south, and amongst the Abnyo and others in the Sobat valley. 
The language itself is quite distinct from any of the other Upper 
Nilotic idioms, and is characterised by remarkable regularity and 
clearness in its structure, It is entirely destitute of grammatical 
endings, and most of the words are monosyllabic. Prof. 
Beltrame belongs to a somewhat obsolete school of philologists ; 
hence still speaks of six cases, moods, and other verbal forms, 
But it is sufficiently evident from his otherwise Incid exposition, 
and especially from his copious examples, that there are neither 
cases, moods, tenses, nor, strictly speaking, verbs at all in the 
language. It need scarcely be remarked that the Denka has 
nothing in common either with Galla, Ki-Ganda, or other 
members of the surrounding Hamitic and Bantu linguistic 
families, It forms one of the numerous independent groups 
that have heen developed during the course of ages amongst the 
tne negro tribes of Sudan and the Upper Nile Valley, Prof. 
Beltrame’s papers must be regarded as a valuahle addition to our 
knowledge of Afiican forms of speech, and will prove of yer- 
manent value when the time comes for a more exhaustive study 
of this ethnical domain. 


Tue International Pharmaceutical Cunference is holding its 
meetings in London during the present week ; one ‘of the ques- 
tions engaging its attention is an International Pharmacopeeia, 
the desirability of which is generally admitted, 


A SLIGHT shock of earthquake ‘was felt at Bangor, Maine, 
U.S., on July 31. 


AT the last mecting of the Natural History Class of the Uni- 
versity of Edin urgh, held on Monday, July 25, an illuminated 
address was presented to Prof. Alleyne Nicholson, of St. 
Andrews, who has been lecturing on behalf of Sir Wyville 
Thompson for the past three sessions. The address was signed 
by about soo of the students who have attended Prof. Nichol- 
son’s lectures during the past three years. 


SuortLy before midnight on July 20 a splendid meteor was 
observed at Munich, It resembled a fiery ball of 30 centi- 
metres diameter, and it passed slowly from south to north in an 
almost horizontal direction, 


AT the distance of twenty-seven miles north-east from Padang 
(on the western coast of Sumatra) and some fifteen miles east 
from Lake Singkarah, we find a high land very similar to the 
Saxon highlands, and reaching a height of 2400 feet above 
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the sea-level, the hills of which are formed of sandstones which 
contain immense coal-fields. According to a description of them, 
just published by D, D. Veth in the Deutsche Geographische 
Blatter, these coal-fields may contain altogether no less than 300 
millions of tons of good coal. The northern, or Parambahan 
part of them contams two main beds of coal, having an average 
thickness of thirty-three feet and occupying a surface of about 
three square kilometres, that is, about 20 millions of tons of 
good coal; but the rocks are rather disturbed, and therefore the 
extraction of coal wonld be difficult. The middle, or Singalut 
part, situated on the right bank of the Ombilin River, contains 
about So millions of tons of coal, and con:ists of seven thin beds 
of coal, which have altogether an average thickness of 16 feet, 
Bnt the best c al-field is the sonthern, or Sungei-Durian part. 
situated on the left bank of the Ombilin River, wbich contains 
about 200 millions of tons of good coal. The beds of coal are 
three, having a thickness of 20, 7, and 7 feet, separated from 
one another by sheets of sandstone §0 to 70 feet thick. As to 
the quality of the coal, thirteen tons having been extracted 
and brought to Padang, it was found that as fuel for steam- 
engi es this coal is not below that of Cardiff or Newcastle, bnt 
that it would not be as good as these two in the production of 
lighting gas or for iron furnaces. As to the transport of this 
coal to the sea-coast, it would necessitate the construction of a 
railway 65 or even 100 miles long. 


THE Danzig Naturforschende Gesellschaft, which numbers now 
no less than 398 members, has just issned a new volume of its 
Proceedings {new series, vol. v., fascicules 1 and 2). It contains, 
besides the minutes of meetings of the Anthropological, Physi- 
cal, Chemical, and Medical Sections, much valuable information, 
especially as to the botany and zoology of Prussia. The fiece de 
resistance of this volume is an essay at a topographical flora of 
West Prussia, by H. von Klinggraeff, being a rcsumdé of the 
author’s own researches and of what is known on the flora of this 
province, The author finds that there are in this province no 
less than 1218 species of Phanerogams, 44 species of cellular 
Cryptogams, 363 species of mosses, 18 of Characemw, and 27 
species of lichens, and he takes into account only the true in- 
habitants of the province. As to the lower Cryptogams, the 
figures are but provisional ones, as the alge and mushrooms 
of the province are but incompletely known. We notice also in 
tbis volume papers on the freshwater molluscs of the neighbour- 
bosds of Danzig, by E. Schumann; on the Ichnenmonids of 
Western and Eastern Prussia, by C. Brischke ; the Aeforts on 
the third meeting of the Botanical and Zoological Society of 
Western Prussia, containing a series of catalogues of plants found 
during botanical excursions ; an interesting paper by C. Brischke, 
which deals with a rather neglected question, namely, with the 
Phytophags which the author has observed and cultivated in the 
neighbourhood of Danzig ; a paper on the bronze-basin of Stein- 
waze, by Dr. Froling; and on the Cenoman fossils which are 
fonnd in the diluvium near Danzig, by Dr. Kiezow. 


THE St. Petersburg Naturalist’s Society intend to offer various 
prizes for botanical papers, and to couple with them the name 
of the late Dr. Schleiden, who was a member of the St, Peters- 
burg Academy and Russian State counsellor. 


On July 21 the meeting of Polish Naturalists and Physicians 
took place at Cracow. Some 500 members attended the 
meeting. 


ACCORDING to the latest investigations the Phy//oxera vasta- 
trix has spread enormously upon the peninsula of Istria, par- 
ticularly in the neighbourhood of Pirano, The plague threatens 
to iufect_the vineyards of the Karst, of Frianl, and of Carniola. 


WE learn from a circular, issued by the Director of the St. 
Petersbn:g Central Physical Observatory, that all the Arctic 
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meteorological stations will soon be opened, and that about the 
autumn of 1882 we will have observations from these stations 
fora whole year. The following, we may remind onr readers, 
are the stations to be established :—At Upernivik, by Denmark ; 
in Northern Finnmarken, by Norway ; on the Jan Mayen Island, 
and, if possible, on the western coast of Grénland, by Austria- 
Hungary ; on Spitzbergen, by Sweden; on Novaya-Zemlya 
{already opened a year azo) and at the mouth of Lena River, by 
Russia ; on Point Barrow and in Lady Franklin’s Bay, by the 
United States. Sites have already been taken by the United 
States and Norway to open new stations. It is to be hoped that 
meteorological stations will be opened, according to the wish of 
the International Conference at Bern, also in Antarclic regions, 
namely, on Sonth Georgia, by Germany, and at Cape Horn, by 
France; whilst the Netherlands expect to establish a station 
further in the Arctic region, namely, at Dickson IIaven in 
Siberia. The International Conference which will be opened at 
St. Petersburg will establish the method of observation to be 
adopted at all these stations. 


AN International Exhibition is planned for 1853 at Shanghai. 


THE additions to the Zoological Society’s Gardens during the 
past week inclnde two Common Marmosets (//afale jacchus) 
from Sonth-East Brazil, presented by the Lord W. G. Cecil ; 
two Common Squirrels (Securus vulgaris), British, pre ented by 
Mr. C. B. Barber; a Langhirg Wingfisher (Dacclo gigantea) 
from Australia, presented by Mr. Douglas; two Common Jays 
(Garrulus glandarius), Vritish, presented by Mr, Arthur F. 
A-tlay ; a Common Cuckoo (Cuculus canerus), British, pre- 
sented by Mr. Harry Morrisson; a Surucucu Snake (Lacheses 
mutus) from Pernam|uco, presented by Mr. C. A. Craven; two 
Common Boas (Fea constrictor) from South America, presented 
by Mr. G. I]. Hawtayne; 2 Common Adder (Iifera dcries), 
British, presented by Mr. J. Snow ; two Blossom-heade] Parra. 
keets (Palcornis cyanveephalus) from India, four Common 
Widgeons (Afareca penelope), an Osprey (Fandion halietzs), 
European, purcha ed; a Guinea Baboon (Cynocephalus sphinx) 
from West Africa, received in exchange. Aviongst the additions 
to the Insectarium during the same time are imagos of 4 utherwa 
yama-mat, bred from eggs, and larve of the Lobster Moth 
(Stauvopus fagi), Pebble and Swallow Prominent Moths (.Voto- 
donta sicsac and dict@a) and Purple Thorn Moth (Selzaia illus- 
traria). Numerous Ant-Lions (Afvrmeleo formicarius) are also 
now emerging in the perfect state from their burrows in the 
sand. 


SOLAR PHYSICS—THE CHEMISTRY OF THE 
SN 


WHAT then are those precise difficulties to which reference 
has been made ? 

The number of them is considerable, and they have arisen 
from careful study extending over many different fields of work. 

1, We most conveniently begin by noticing those suggested 
in the work of comparing the lines of the different clemen- 
tary bodies with the Fraunhoferian lines; work done chiefly 
by Kirchhoff, Angstrén, Thalen and others. Kirchhoff was 
not long before he found that to say that each substance had 
a spectrum entirely and specially belonging to that particular 
substance was not true. He says,* ‘‘If we compare the spectra 
of the different metals with each other, several of the bright 
lines appear to coincide.” Now Kirchhoff was working with 
Bunsen as his collaboratenr, and therefore this was not said 
lightly, as we may imagine. Similarly Angstrém, who was 
working with the assistance of the Professor of Chemistry at 
Upsala, was driven to exactly the same conclusion, He says$— 


2 Lectures in the Course on Sotar Physics at South Kensington (see p. 150). 
Revised from shorthand notes. Continued from p. 301. 

2 -*Researches on the Solar Spectrum.” Roscoe’s translation. 
p: 10. 3 ‘* Recherches sur le Spectre Solaire,” p. 36. 
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I translate his words—‘‘ Of all the bodies iron has certainly pro- 
duced the greater number of lines in the solar spectrum. Some 
of these seem to be common with those of calcium.” Thalen 
carried on this work, and if one compares the magnificent 
tables, which we owe to his untiring skill and industry, one is 
perfectly astonished to find the number of coincidences which he 
has so carefully tabulated. 

2. There was another kind of work, a newer kind of work, 
going on. Observers began to give particular attention to the 
bright lines of flames, and the lines thickened in spots. And 
here I may limit myself to the general statement that the diver- 
gence between the spectra of the different substances as observed 
in the sun and in onr laboratories was very much intensified as 
facts were accumulated. Very many of the lines observed in 
flames were lines with no terrestrial equivalents, and the spot- 
spectrum often contained lines munch thickened, which were 
either not represented at all, or only feebly among the Fraun- 
hofer lines. 

3. Next, among all the metalloids known to chemists only one 
of them—or one substance classed as such, hydroge1—was present 
in the solar atmosphere, and that in overwhelming quantity ; 
whereas the efforts of Angstrom, Kirchhoff, and others conld not 
trace such substances as oxygen, chlorine, silicon and other 
common metalloidal constituents of the earth’s crust. 

4. Then again, the layer which was produced by what was 
taken to be gaseous magnesium ronnd the sun, a layer indicated 
hy the brightest member of the 4 group, was always higher— 
always gave us longer lines—tban that other layer which was 
bronght under onr ken by the bright line D seen in the spectrum 
of sodium. 


Here was a distinct inversion of the chemical order. The 
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iron line told us the iron vapour was going st one rate, and 
another iron line told us that same iron vapour was going at 
another rate. 2 
difficulty in that. 

7. Further. The lines on which these obse-vations of the 
relative motions of the vapour depended were found to go in 
sets. In a spot, for instance, we would generally see movement 


indicated by one set of iron lines, whereas in a prominence we | 


would always see a different set—a set in a different part of the 
spectrum altogether—registering this movement for us. Here 
again was considerable food for thonght. 

That was stated very roundly a good many years ago—in 1860. 
1 will read what was then written on this subject :! ‘ Alterations 
of wave-length have been detected in the sodium, magnesium, 
and iron lines of the spot’s spectrum, In the case of the last 
substance the lines in which the alteration was detected were 
not those observed when iron, if we accept them to be due to 
iron alone, is ejected into the chromosphere,” 

That caveat with regard to iron arose from the fact that of the 
460 lines recorded hy Kirchhoff in 1869 only three Jines of iron 
had been seen bright in the solar prominences. 

8. Then came a point which has been very slightly alluded to 
already, low came it that the total chem‘cal composition of this 
atmospheue of the sun, which we were taught to look upon as 
the exemplar of what must have once happened to our own 
planet, varied so enormously from the composition of the crust 
of our earth? No oxygen in it, no silicon, no fluorine; whereas 
we get abundance of titanium, nickel, and so on, 

* Proc, Roy. Soc., vol xviii. p. 74. 
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It will be seen at once that there wasa great | 


It was difficult , 


atomic weight of sodium being 23, and of magnesium heing 24, 
the sodium ought to have been higher than the magnesium ; but 
the contrary was the faet, and that fact still remains after twelve 
years of observation. 

5. As the work of tabulating the lines went on, and the more 
complex ontpourings of vapours from the sun’s interior were 
studied, it was found that the lines of iron, calcium, and so forth 
revealed to us were by no means the brighte-t lines—by no means 
the most important, or most prominent lines, but lines which 
really we had very great difficulty in recognising as characteristic 
of any particular spectrum. There they certainly were, however, 
mapped as very fine lines by the most industrions observers. 
Similarly with the spots, there was an absolute inversion of the 
thickness of the lines of any one substance in the spot. Surely 
there was a great screw loose here. 

6. Closely allied to these observations we had another extraor- 
dinary fact. We could quite understand why in a spot the change 
of refrangibility of the magnesium lines when there was a 
storm going on in the sun shonld be different from the change 
of refrangibility of, say, the iron lines, The natura] explana- 
tion was, of course, this: you have the magnesium gas going 
at one rate, the iron gas going at another rate, and that is 
all there is to be said about it. But it was soon found that the 
differences which could be sharply seen between the spectrum of 
a particular mass of magnesium vapour and a particular mass of 
iron vapour extended to the iron vapour itself. There were 
just as many variations in the refrangibility of the lines of iron 
itself, for instance, as there were between the lines of iron 
and other substances: that is to say, we had in the one case 
magnesium going at one rate and iron going at another rate ; but 
when we came to deal with the iron lines alone we found one 
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to imagine a stronger difference to exist between any two masses 
of matter than the chemical constitution of the incandescent 
sun, and of the earth, which is now cooling. 

9. There was still another point of view very soon forced 
upon solar observers by the magnificent success which had 
attended the labours of Dr. Huggins, Secchi, and other observers 
in recording the spectra of stars. It was a most interesting 
inquiry naturally to see whether the stars gave spectra quite like 
each other, and if it should happen that they did not give spectra 
luke each other, then the points of difference would be sure to 
give us some excellent working suggestions. 

Now what are the facts? Here are three typical stellar 
spectra (Fig. 27), which show us at once that there is a very 
considerable difference in the phenomena. In the upper part 
of this diagram we have a star remarkable for the fewness of 

lines in its spectrum. From one end of the spectrum to the 
, other there are not above half-a-dozen prominent lines. In 
| the next part however we have a star which is remarkably 
| like our ownsun, both as regards the number of lines and their 
arrangement. Inthe lower part of the diagram, on the other 
hand, we have a star in which we get fintings instead of lines ; 
so that we get not only a difference of degree, but a fundamental 
spectroscopic difference of kind. Now there is a circumstance 
connected with that first star with the simple spectrum very 
stviking to any one in the habit of observing the sun, and it is 
this: those lines visible in the star, which, be it remembered, 
had heen independently determined to be hotter than our sun, 
are precisely those lines, and none other, which we see bright 
| on the disk of the sun itself. I have emphasised the fact that 
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we have independent evidence that the star with very few lines is 
hotter than our sun. It is also clear that the other star with the 
fluted spectrum is a star much cooler than our sun, because it 
was one of those red stars, the light of which is exceedingly | 
feeble, which, on grounds independent altogether of spectroscopic 
evidence, are supposed to be stars in the last stage of visible 
cooling. a : 

So much then for some of the earlier observations on the coin- 
cidence of metallic lines in the sun, with observations on the 
lines themselves in different portions of the sun’s atmosphere. 

10, We now come to another part of the work where we also 


find difficulties. Angstrom, in that exceedingly impertant memoir 
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which accompanies his Atlas, states:! ‘In increasing successively 


the temperature I have found that the lines of the spectra vary in 
intensity in an exceedingly complicated way, and consequently 
new lines even may present themselves if the temperature is 
raised sufficiently high.” Kirchhoff, on his part, had,seen phe- 
nomena very similar to those thus touched upon by Angstrom, 
but his explanation was a different one. He did not agree that 
the temperature upon which Ang-trém laid such strong stress 
was really the cause at work. Iie attributed those changes 
rather to the mass and the thickness of the vapours experimented 
upon—nay, he went further: at a time when scarcely any facts 
were at his command he broached a famons theorem which went 


Fic. 28.— Lhe blue end of the spectrum of calcium under dilfereut conditions. 


the compcund molecule vibrates as a whole, the spectrum is at the red end, and no lines of calcium are seen. 


1. Caleuum combined with chlorine (CaCl,). When the temperature is low, 
i 2, The line of the metal seen when 


the compound molecule is dissociated to a slight extent with an induced current. 3. The spectrum of metallic calcium in the electric are with a small 
number of cells. 4. The same when the number of cells is increased. 5, The spectrum when a coil and small jar are emptoyed. 6, The spectrum 


when a large coil and large jar are used. 


to prove this ; and yet what had Kirchhoff himself done ? how had 
he traversed his own theory? He states that his observations 
were made by means of a coil using iron poles one millimetre in 
thickness, Now the thickness of a short spark taken from iron 
poles one millimetre in thickness would probably be two milli- 
metres, Next Kirchhoff allocated the region where the absorp- 
tion which produces the reversal of the iron lines took place at a 
considerable height in the atmosphere of the sun, and he 
expected the atmosphere of the sun to be an enormous mass 
represented by the old drawings of coronas, so that on Kirchhoft’s 
view the thickness of the iron vaponr which reversed the iron 


7» The absorption of the calcium vap: ur in the sun. 


spectrum must have been, at a moderate estimate, 10,000 miles, 
and yet he said that the spectrum of that, and of the light given 
by the coil were absolutely identical ; that is to say, that the fact 
was that the variation of thickne:s from two millimetres to 
10,000 miles made no difference, That was on the one hand; on 
the other hand he gave us his ¢/corem, showing that a slight 
variation of thickness would produce all the changes which 
Angstrom and others had observed up to that time, and which 
we have observed since in much greater nu: her. : 

, A diagram (Fig. 28) will show the sort of changes to which 
Angstrém referred, changes which have been observed by every 


Fic 29.—Fluted spectrum of iodine. 


new worker who has taken up the subject. It represents 
the variations which take place in the spectrum of calcium in 
the photographic region. At a particular temperature we get 
a spectrum of calcium which contains no lines whatever in the 
blue, but when we increase that temperatnre—the temperature 
of a Bunsen burner is sometimes sufficient to produce it—we get 
aline in the blue. When we pass from a Bunsen burner to an 
electric lamp we get this blue line intensified and reversed, and 
at the same time we get two new lines in the violet. Using a 
still higher temperature in the arc, we thin the blue line, and at 


the expense of that line, so to speak, we thicken the two in the 


e 


violet, so that the latter eqnal the blue line in thickness and 
intensity. Passing toa large induction coil with a small jar we 
make the violet lines very much more promineut, and using a 
larger induction coil and the largest jar wecan get, we practically 
abolish the blue line and get the violet lines alone. Now we 
have simply produced these effects by varying the temperature, 
and this diagram enables me to point ont one of the things to 
which reference will have to be made subsequently, The thick- 
nesses of the calcium lines in the spectrum of the sun are also 
given, The two lines in the violet are really H and K, The 
1 ¢* Recherches sur le Spectre Solaire,” pp. 38, 39 
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other line—the all-important oue at low temperatures—is feeble 
and unimportant. So that hoth on the solar evidence and on the 
evidence of all these spectra, whatever the explanation may be, 
there is the undoubted fact that fundamental changes of intensity 
in the lines are produced by some cause or other, and if Kirch- 
hoff’s statement about the matching of lines is true for one tem- 
perature it is false for all the others, 

tt, In my reference to stellar spectra I mentioned the word 
** fluted” spectrum. Before Kirchhoff had published his first 
paper two very eminent Germans—Pliicker and Hittorf——were 
working at spectrum analysis at Bonn, and they found that in 
the case of a great many simple substances what are called fluted 
spectra were to be observed as well as line spectra, 

The accompanying diagram (Fig. 29) of the fluted spectrum 
of iodine will show the difference between these fluted spectra 
and the line spectra, on which we have been exclusively ocenpied 
up to the present. ] 

We observe that the chief novelty is an absolute rhythm in the 
spectrum ; instead of lines irregularly distrihuted over the 
spectrum, we have groups which are beautifully rhythmic in 
their structure. The next diagram (Fig. 30) shows us the radia- 
tion spectrum of « particular molecular grouping of carbon vapour, 
that alsa Is beautifully rhythmic; the rlythm of each of the 
elementary flutings exactly resembling that of the iodine. 

These observations were among the first to suggest the idea 
that the same chemical element could have two completely dis- 
tinct spectra, They were eminently snggestive, for if two, why 
not many ? 

In my reference to the ‘‘long and short”? method of observa- 
tion I stated that it enabled us to note what happens when a 
known compound body is decomposed. With ordiuary compounds, 
such as chloride of calcium and s9 on, one can watch the preci-e 
moment at which the componnd is broken up—when the calcium 
begins to come out; and we can then determine the relative 
amount of dissociation hy the number and thickness of the lines 
of calcium which are produced. Similarly with regard to these 
flutings we can take ixdine vapour, which gives us this fluted 
spectrum, and we can thenincrease the temperature suddenly, so 
that weno longer get the fluted spectrum at all, or we may increa:e 
it so gently that the lines of iodine come out one hy one in exactly 
the same way that the lines of calcium came out from the chloride 
of calcium. We end by destroying the compound of calcinm 
in the one case, and by destroying the fluted spectrum in the 
other, leaving, as the result in both cases, the bright lines of the 
constituents—in the one case calcium and chlorine; in the other 
case iodine itself. I have by no means exhausted the list of 
difficulties which were gradually presented to us when we consi- 
dered that both in the sun and in our laboratories spectrum 
analysis brought before us the results of unique, absolutely 
similar “chemical atoms.” Nut only were there differences, 
but the differences worked ia different ways, whether we passed 
from low to high temperatures in laboratory work, or from the 
general spectrum or the flame spectrum in the sun. 

But Ihave said euough for my present purpose ; details on 
the points I have referred to and on others must he gone into 
afterwards, 


How then was one to attempt to grapple with these difficul- 
ties? Was it the time to found new theories? or to rest and be 
thankful? Was it not better to appeal to what was known—to 
proceed in accordance with Newton’s laws of philosophising, and 
start no new principle unless one were absolutely bound to do 
so: to appeal in fact to the law of continuity, and to suppose 
that the explanation of a very large p2rt at all events, of this new 
matter, lay in the fact that, all unconsciously, spectroscopists had 
been working under more transcendental conditions as regards 
temperature than had ever beeu employed before, and that the 
natural result was that this higher temperature had done for the 
matter on which they had experimented exactly what all lower tem- 
peratures had been found todo. That isto say, that they had been 
broken up. - In other words, it lent great probability to the view 
that when we subjected, say iron—because it is a good thing to 
keep to one specific substance—to one of these transcendental 
temperatures, we were no longer dealing with the spectrum of iron, 
but with the spectrum of the constituents of iron revealed to us 
by a temperature at which no experiments had heen made 
before, 

And one was the more struck by the probability of this being 
at all events an approximation to the truth by those stellar 
spectra to which I have referred, and by the knowledge we 
possessed, that in the case of a star of the simplest spectrum we 
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were dealing with the highest possible temperatnre. So the 
idea was thrown out that these stars were really simpler in their 
structure ; that their immense temperature had not allowed a 
complex evolution of higher complex forms of chemical matter 
to take place; and that we had there the primordial germs of 
matter, so to speak, or at all events something nearer to the 
beginning of things than, anything that we had in this cool 
planet of ours, or anything that we were likely to find easily 
here, in consequence of the various difficulties which harass every 
kind of experimentation. It was imagined that we might 
picture to ourselves a sort of celestial dissociation in the 
heavenly hodies which would place those stars, the spectra of 
which have heen seen, iua different order; that the first star 
with lines shonld be a star of the simplest spectrum, the next 
star with lines should be that which mostly resembled our sun, 
and that the last in order should be that one in which the lined 
spectrum had utterly disappeared in favour of the fluted spec- 
trum. If this were granted for the stars, why not attach all 
this to the sun? Because, as has already been mentioned, all these 
lines which were seen in the spectra of the hottest stars were 
precisely those lines which were seen most intense in the hottest 
parts of the sun; aud it did really seem as if in that way we 
could eventually sooner or later—most likely later, for Art is 
very long—get some light ou the subject. 

I at once say that this idea which was thrown out in the year 
1873 on spectroscopic evidence had been auticipated by the 
foremost philosopher amongst English chemists of his time; I 
mean the late Sir Benjamin Brodie.t From considerations of 
a perfectly different kind he had come to the conclusion that 
our chemical philosophy was not anything like so firmly based 
as was generally imagined, and that, given a higher temperature, 
the elementary bodies would cease to be elementary—that the 
adjective ‘‘elementary” applied to them was merely the measure 
of our inability to dissociate them ; and to watch the progress of 
dissociation when we got them at a temperature at our com- 
mand, By a stroke of genius he, before anything was known 
about the chemistry of the sun, went to the sun for that trans- 
cendental temperature he was in search of ; thus showing that 
he had an absolutely pure and accurate conception of the whole 
thing as I helieve it to be—but that is anticipating matters. He 
suggested that the constituents of our elementary bodies might be 
found in the hottest parts of the solar atmosphere existing as 
independent forms. The whole merit of that conception there- 
fore is due to Sir Benjamin Brodie, and dates from the year 
1867. 

Now we can easily understand, seeing that much of the 
spectroscopic work which had been dune up to 1874 had had 
for its object the connecting—intermingling, so to speak—of solar, 
stellar, and terrestrial chemistry, that it was not a pleasant thing 
to find that the path seemed about to he sucha very rugged one— 
that we seemed after all not to be in the light, but in the dark, 
and the very practical question was, what was to be done? 
Would it have been wise to have considered, tev, the whole 
question of the dissociation of elementary bodies? I think it 
would not have been wise; the data were insufficient. The 
true thing to be done was, I think, to endeavour to accumulate 
a vast number of new facts and then to see what would happen 
when a sufficiently long base of facts had been obtained. 
What did we want? We chiefly wanted to settle those questions 
of the variations of spectra seen in our laboratories, and the 
variations observed when we passed from the spectrum, say of 
iron on the earth, to the spectrum of iron in solar spots and 
storms. ‘The coincidence of lires of different bodies which had 
been referred to by Angstrom and Kirchhoff also required inves- 
tigation. What more ready means of doing that—what more 
perfect means were there than those placed at our disposal 
by photography? Photography has no personal equation, it 
has no inducement to cook a result either in one direction 
or the other, and it moreover has this excellent thing about it, 
that the results can be multiplied a thonsardfold and can be 
recorded in an absolutely easy and safe manner. There were 
other reasons why photography should he introduced, We see 
at once that it it was quite easy to introduce the process of puri- 
fication of the spectra to which I have already drawn attention, 
by merely comparing a series of photographs; the AN, 1 1S Che 
my diagram (Fig. 26) being represented, say, by iron, cobalt, and 
nickel, or any other substances. Again, it was quite pos-ible 
hy the use of the electric lamp to very considerably increase the 


t “ Tdeal Chemistry.” Lecture delivered to the Chemical Society in 1867, 
republished 1880. (Macmillan). 
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dispersion which Angstrém had employed ; so that, if impurities 
had been snggested, there was now a method which has not yet 
been challenged of getting rid of them. If the dispersion was 
then insufficient there was nothing to prevent it being made 
very much mcre considerable, becanse a perfect photograph will 
bear a very considerable amount of magnification, 

The diagram (Fig. 31) will show the method of photography 


that was adopted in this work, and by which the various photo- 
The object was to 


graphs thrown on the screen were taken, 


CL ltra-vi-let fluting. 
Fie. 30. 


poles were separated so thatthey might not obstruct the sunlight ; 
the image of the sun was allowed to fall on one-half of the slit, 
and the plate was exposed. That half of the slit was then covered 
up and the other half opened (the sunlight being cnt off), and 
the substance volatilised in the electric are so that its image fell 
on the open part of the slit. The plate was again exposed, and 
so the two spectra were obtained, one above the other. In this 
way then we had, first of all, a spectrum of the sun compared 
with the spectrum of the particular substance we wished to map. 
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a matter of fact three or four thousand photographs have heen 
taken, and a very considerable amount of time (atont four years) 
was consumed in that way. 

But it may be said, ‘Surely if you are going to limit 
yourself to photography, you w ill only be dealing with a very 
small part of the spectrum.” My reply to that is that already 
in the year 1875, when a part of this work had been carried on, 
other laboratory work had given us reason to believe that 
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compare the light of the sun with the light of the vapour in the 
electric are of any particular substance that we wished to observe. 
By means of a heliostat and lens an image of the sun was thrown 
exactly between the poles of an electric lamp, and the rays 
diverging from it were collected by a second lens and again 
brought to a focus, this time on the slit of the spectroscope. 
The slit was provided with two slides, by means of which either 
its upper or lower half could be exposed, while the other half 
was covered, If we wished to take the solar spectrum first, the 


Blue fluting. 


.—Carbon flutings, contrasted with tle line-spectra of calcium, iron, aluminium, and other impurities of the poles. 


After that we had the long and short lines in the same substance 
After that we had all the sub- 
stances which might exist as impurities in the first substance— 
that is to say, all the chemical elements photographed with their 
lines—their long and short lines, in precisely the same manner ; 
and finally we had a comparison of the substances we wished to 
photograph, say iron, with a spectrum of every other substance 
which might contain these impurities. It will be seen therefore 
that an enormous number of photographs had to be taken, As 
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Fic. 31.- Arrangement for photograptically determining the coincidence of solar and metallic lines. 


what was then being done in photography at the blue end of the 
spectrum wonld be done by photography in every other portion, 

for in fact a spectroscopic study of the behaviour of bodies at 
low temperature, to which I hope I shall have time to refer, had 
led several to bel’'eve— at all events had led me to telieve—that 
what one got in the text-books abont actinism and so on was Lut 
a very rough approximation to the truth, We had been taking 
as the functions of light what were really the functions of the 
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bodies which received it, and it was therefore quite easy 10 
imagine, and one was justified in hoping that as the work went 
on we should find, that what one particular kind of substance 


would do for the blue rays another particular kind of substance 
would do for the red rays and for the green rays, and so on. 
Capt. Abney in his lectures will show you that the spectro- 
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scope was no bad guide in that matter, and, thanks to his valu- 
able researches, we are now able to photograph as well, if not 
better, at the extreme red end of the spectrum than we did at 
that time—years azo now—in the blue, 

Well, then, four years were consumed in the accumulation 
of these facts. I do not now intend to call attention to the 
whole of them, but I will take some instances, directing 
special attention to what happened with regard to the spec- 
trum of iron, This? is the final map produced up to a 
certain point. We have first the solar spectrum; below this 
are mapped all the lines of iron observed on one of the photo- 
graphs which we obtaiaed, including of course all impurities; 
and then follow the spectra of manganese, cobalt, nickel, 
chromium, uranium, cerium, and so on through the whole story. 
When that work had been completed in that manner we had to 
get rid of the impurities by the process which I have already 
explained, and at last we got what is called a purified spectrum, 
in which, along the horizon labelled iron we had only those 
lines left which we could not by any application of the principle 
which has been explained be shown to be due to the admixture of 
any other substance whatever. What then was the total result ? 
The accompanying table (p. 320) will show the sort of corner in 
which we found ourselves after all this work had been accom- 
plished. It gives the list of the iron lines which, after making 
every allowance for the existence of impurities, were found to 
coincide with lines in other substances. 

It will be seen, for instance, that the two short lines 390600 
and 395423 coincided, the first with short lines in uranium, 
zirconium, and yttrium, the second with short lines in uranium, 
molyhdenum, and tungsten. Similarly there are two short- 
line coincidences with zirconium, and no less than six with 
vanadium, and so on. The total gives the coincidence of 
the liues of all the elements under the conditions that I have 
drawn attention to. So that the sum total of this really very 
laborious inquiry with regard to iron was that in the region between 
39 and 4o, the regiou including H and K on that map, where, 
before the introduction of photography, scarcely any iron lines had 
been seen, and where only five solar lines I think had been 
mapped, photography gave us a total of nearly 300 lines in the 
solar spectrum, and it gave us sixty-two lines of iron. 

Of those sixty-two lines of iron only eighteen went straight ; 
by which I mean that the remainder had short-line coincidences 
with the lines of other substances. So that the idea first thrown 
out by Kirchhoff, Angstrém, and Thalén of the possibility of the 
coincidence of lines among the metallic elements was enormously 
intensified, It will be seen that the thing is absolutely reversed 
in the case of iron, and it might be the case also in cther sub- 
stances. The fact of a line not being coincident with a line in 
another substance was the exception, and not the rule. The 
ratio in the case of iron being as 44 to 18. 

It is amusing in the light of recent criticisms to go back to the 
old observations and to see with what pertinacity for the first 
two years we stuck to the possibility that the solar line or the 
iron line we were dealing with was a double line, and then, 
after we had to give that idea up, as the coincidences became 
of three, four, five, and sixfold complexity, we came to the 
conclusion that we were dealing with a common impurity. 
That of course was a point we could not settle until we had 
gone through all the chemical elements which were known to 
us, and it was going through so many substances which took up 
so much time, 

But there was another question which became striking, in th's 
excessively minute anatomy of even a very small portion of the 
solar spectrum, for I should say that the small range of the spec- 
trum represented here forms a portion of a map which, when com- 
pleted, will be the sixteenth of a mile long, so that after all 
we were dealing with an excessively small portion of the total 
work which had to be done. Having there mapped that small 
region, where without photography it would have been difficult 
to see any lines at all, we got in almost twenty cases from one 
end to the other, instances in which there was absolutely no 
relationship at all between the brightness of the iron line on our 
photographs and the darkness of the corresponding solar line. 

‘Lhese were carefully noted as ‘‘anomalous reversals,” a term 
we coined in the laboratory at the time, and which we still use, 
although the word auomalous always suggests a very large 
amount of iguorance. 

In more ways than one, then, this work landed us in rather 
worse confusion than we were in before. What we had to face was 


1 This map is too large and detailed to reproduce here. 
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{r) the variation in intensity as we passed from earth to sun, a 
variation so great that in some cases terrestrial lines were missing in 
the sun, and in others feeble terrestrial lines were greatly inter- 
rupted ; and (2) the coincidence of lines in several spectra, That 
is, here and there along the spectrum we found the lines massed as 
it were even if the coincidence was but apparent, andit really did 
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seem time to consider what the effect would be, supposing that a 
dissociation was really going on under our eyes without our 
knowing or imagining anything about it. Why, it may be said, 
did you pitch on dissociation? For the reason that the startling 
results really after all contained nothing that was new—nothing 
that was novel about them the least in the world, if we regarded 
them with an absolutely unbiased and receptive mind, Dissocia- 
tion would undoubtedly account for all the variations of intensity 
observed on passing from one temperature to another, as alreacy 
exemplified in the case of the calcium lines, and moreover 
the short common lines, should they turn out to be truly 
common, which we were getting in the case of all sub- 
stances, might be simply the equivalents of those short common 
lines of calcium which for years past we had watched 
coming out of the salts of calcium when decomposition 
was taking place. No new theory was necessary. The appcal 
to the law of continuity, as I said before, was really open to us, 
and it seemed to be our duty to appeal to it, and it was also easy 
to see, before really one has inquired into the matter, that 
if nature had built up the inorganic world in the way we 
now know she has built up the organic world, that precisely 
these facts and none other would be those she would pre. ent 
to us. 

“Let us assume a series of furnaces A-D, of which A is tie 
hottest (Fig. 32). 

“Let us further assume that in A there exists a substance a, by 
itself competent to form a componnd body 8 by union with itself, 
or with something else when the temperature is lowered, 

‘*Then we may imagine a furnace B in which this compound 
body exists alone. The spectrum of the compound 8 would te 
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the only one visible in B, as the spectrum of the assumed ele- 
mentary body a would be the only one visible in A. 

‘* A lower temperature furnace C will provide us with a more 
compound substance y, and the same considerations will hold 
good. 

* The figures between the hypothetical spectra point to the gradual change 


in the interstices of the lines as the spectrum is observed near the temperature 
of each of the furnaces. 
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*‘ Now if into the furnace A we throw some of this doubly 
compounded body y, we shall get at first an integration of the 
three spectra to which I have drawn attention; the lines of y 
will first be thickest, then those of 8; finally a will exist alone, 


and the spectrum will be reduced to one of the ntmost simplicity. | 


‘This is not the only conclusion to be drawn from these con- 
siderations. Although we have by hypothesis 8, y, and 6 all 


higher, that is, more compound forms of a, and although the | 


strong lines in the diagram may represent the true spectra of 


these substances in the furnaces B, C, and D, respectively, yet, | 


in consequence of incomplete dissociation, the strong lines of 8 
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will be seen in furnace C, and the strong lines of y will be seen 
in furnace D, af as thin dines. Thums, although in C we have no 
line which is not represented in D, the intensities of the lines in 
C and D are entirely changed. 

‘© The same reasoning therefore which shows how variation in 
intensity can most naturally explain the short line coincidences 
—lines which I have termed basic, for the line of @ strong in A 
is basic in B, C, and D, the lines of 8 strong in B are 4asic in 
| C and D, and so op, 
| _“T have prepared another diagram which represents the facts on 

the supposition that the furnace A, instead of having a tempera- 
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Fic. 34.—-Spectrum of sun-spot observed at Greenwich, 


ture sufficient to dissociate 8, y, and 5 into a, is far Lelow that 
stage, althongh higher than b. 

“Tt will be seen from this diagram (Fig. 33) that then the only 
difference in the spectra of the bodies existing in the four furnaces 
would consist in the relative thicknesses of the lines. The spec- 
trum of the substances as they exist in A would contain as many 
lines as would the spectrum of the substances as they exist in 
D; each line would in turn be baste in the whole series of furnaces 
instead of in one or two only.” 

We are therefore completely ju-tified in asking whether these 
are not the differences in intensities of lines to which Kirchhoff 


and Angstrém have referred, and it is quite easy to see that if 
we change the temperature of the furnaces in such a manner as 
to produce the strongest lines, owing to the greatest quantity of 
the vapour given off at any temperatnre, that the long lines 
produced at these different temperatures would vary, and the 
longest line produced in furnace D would not be the same there- 
fore as the longest line prodnced in furnace A, so that in that 
way we can imagine a transcendental temperature giving a very 
long line to a particular substance, and that substance may exist 
highly compounded in another snbstance, and yet at a lower 
tem: erature it may only appear as an exceedingly short feeble 


Fie, -5.—Portion of a large map showing the !in s most affected in roo sun-spots observed at South Kensington. 


line. The result of this reasoning was, in short, to explain at 
once variations of intensity of the short feeble lines which were 
common to so many of the so-called elementary bodies. 

I am particularly anxious to point out that there is absolutely 
nothing new in these views. We have simply taken as our 
exemplar the behaviour of a known compound body, and then 
pushed the reasoning three or four stages fnriher. We have gone 
just the safest possible way, by the easiest possible stages, from 
the known to the unknown, 


I have now to refer, one by one, to the various tests which 
have been applied to these considerations, and I should now like 
to bring the first considerable test under notice. I shall show on 
a subsequent occasion the various |.boratory methods that we 
possess of determining whether short lines are really the product 
of high temperature, I shall at once draw your attention to the 
fact that the short lines may be due, not merely to the work of 
high temperature, being thus trnly produced by the tem- 
perature which we are employing, but they may be also the 
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indications of excessively complex groupings which are ju-t dying the spectra of the same substances observed in different parts of 
at the temperature we are using at the time. So that if it may the sun. 


be permitted to coin terms I should like to call some of the; _ We should now havea very distinct notion of the enormous 
short lines hot-short lines, and others cold-short lines. Wesha'l difference of temperature between the highest and lowest 
see the reason by and by. reaches of the solar atmosphere, The lowe t region of the 


Now if this order of things is in any way as I have stated it, solar atmosphere that we can get at must be far hotter than the 
the first test that we have to employ is one of excessive sim- highest part we can get at, at all events in times of eclipses ; the 
plicity. The differences between terrestrial and solar spectra lines that we should see therefore iu the hottest region of the 
indicate that if the view he correct differeuces should be seen in sun shonld bring us very near to the effects of this transcendental 
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temperature to which I have referred, and the spectrum of iron | and spcts we really are dealing with phenomena local to pars 
seen in this way should bring us in presence of the result of the | ticular and highly heated rezions. 
highest temperature. Dealing with the whole solar spectrum we know that we are 
Let us take then the storms as giving us the spectrum of the | dealing with the whole of the solar atmosphere, however great, 
hottest part of the sun, Where are we to find the record of the | however high that atmosphere must he. Therefore we know 
coolest part? Now to get to this point we have had naturally | that the solar atmospheric spectrum, the Fraunhofer spectrum, 
to di-miss all the observations which have been made of the | cannot by any possibility give us what is going on in any parti- 
lines visible in solar prominences, of the lines thickened in solar | cular region—it must naturally be the summation of what is 
spots and the like, because we know that in these prominences | going on in every region where any absorption of any kind 
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whatever is visible. Therefore as thespectra of prominences and 
of storms may be stated to be the spectra of the hottest regions 
of the sun that we can get at in our inquiries. The lines in the 
solar spectrum affected neither in spots nor flames give us an 
approach to the cool spectrum we are in search of. We mizht 
expect if differences were observable that we should get some- 
thing like this— 


Lines special to prominences = hottest. 
Lines special to spots... ... ... .. ... = medium. 
Lines affected neither in spots nor storms.. = caolest. 


How have these views been tested. The first attempt made 
to get light out of this inquiry was one which simply dealt 
with a long catalogue of lines observed by Prof. Young in the 
memorable expedition of his to Mount Sherman, where, at the 
height of between $000 and 9000 feet, with perfect weather and 
admirable instrumental! appliances, about a month was employed 
in getting such a catalogue of lines as had never been got before. 
But it was found that, although the result of this inquiry was 
absolutely in harmony with these views, still after allone wanted 
more facts, ‘Therefore we have endeavoured to get some of the 
facts here. And the way in which they have been collected is 
as follows:—During the last two years the spectra of 100 sun- 
spots have been observed in the ob-ervatory here—observed in 
anew fashion, and fora good reason I think. Jn this changeable 
climate it does not do to do as we began by doing—to attempt 
to ob-erve all the lines acted upon in a solar spot. The exces- 
sive complication, and the intense variation of a spot-spectrum 
from the ordinary solar spectrum, cannot be better shown than 
by throwing on the screen the spectrum of one of the sun-spots 
lately observed at Greenwich. 

The fizure (Fig. 34) shows a limitel part of the solar spec- 
trum, and the lines thickened in the spot-spectrum. It will be 
seen therefore that to tabulate the existence and thickness and 
intensities of these lines over the whole of the solar spectrum 
would be a work which it would be difficult to accomplish in a 
single day, even if the day were absolutely fine. So that was 
given up in favour of a limited inquiry over a smal! part of the 
solar spectrum; limited further by this, that we only get the 
twelve lines most affected in each spot on each day, In this way 
we insure a considerable number of absolutely comparable 
observations, and we can more easily compare the spot results with 
those which had been obtained in the ob-ervation of the brightest 
lines in prominences, because when we begin to observe lines in 
the solar prominences one naturally begins by observing the 
brightest lines first. So that by observing the darkest lines first 
in the case of spots, one has a fairer comparison. 

A diagram (Fig. 35) will show the result of our observations of 
100 spots over a very limited part of the solar spectrum. We will 
begin by the individual observations. We bave at the top the 
iron lines recorded among the Fraunhofer lines ; below we have 


the iron lines recorded as iron lines by Angstrém, who used an 
electric are. Lower down we have the iron lines recorded by 
Thalen, who used the electric spark. It will be seen that there 
is a very con-iderahle difference in the spectrum of iron as viewed 
by means of the spark and by means of the arc, and that there is 
an equal difference between the spectrum of iron in the sun, 
that is to say, in the whole sun, determined by the Fraunhofer 
lines, and the spectrum of either the arc or the spark. It is 
also to be noted that the solar spectrum is more like the spec- 
trum of the are than the spectrum of the spark. 

Since the relative intensities in all these cases are represented by 
the length of the lines, we have here an opportunity of observing 
and discu:sing the accuracy of Kirchhoff’s statement that 
the iron lines in the sun correspond absolutely in intensity 
with the lines of iron seen in a light source here, It is 
necessary first of all to see which light source he fixes on, 
whether the are or the spark. When this has been done it is 
found that the statement is really trne with regard to neither. 

That however is a digression; to proceed with the diagram, 
descending from this general spectrum of iron which we get by 
the absorption of the whole atmosphere of the sun independently 
of the hottest region and the coldest region—descending from 
the general to the particular—and taking that particular part of 
the solar atmosphere where the spots produce their phenomena, 
let us see what are the results in the case of the spots? We 
have in the vertical lines a record of the lines which are affected 
in each spot, and each of the spaces included between the 
horizontal lines repre-ents a particular spot, the date being given 
on the right hand side ; and these 100 lines which we have here 
represent the phenomena produced by 109 spots. The diagram 


is a small portion of the larger map. Now the wonderful thing 
that one isat once struck with is the absolute and complete irregu- 
larity of the whole result. There is no continuity among any 
of these lines. A careful inspection of the diagram shows us 
that, speaking in a general way, each of these lines is seen in 
one spot or another absolutely without the other. We have an 
inversion in the intensities of the lines when passing from spot 
to spot. Whenever we get a liue intensified hy Thalen, we miss 
it in the spots, and, as a rule, what happens is that the spectrum 
of the spot is not only simpler than the spectram of the are, but 
simpler than the spectrum of the spark. 

Now the importance of these statements depends on other 
statements which we can bring to confront with them. The next 
diagram shows the observations of 100 prominences ob-erved 
between the years 1872 and 1876. (The diagram was thrown on 
the screen.) Prominences exist in a region of the solar atmo- 
spbere not very far from that occupied by the spots, but we have 
already seen that whereas the spots are produced by a downrush 
of cool material, prominences are produced by an uprush of hot 
material, J.et us see therefore if any change is produced in the 
phenomena ; whether we shall have exactly the same lines from 
the flames, or the prominences, as we have from the spots ; 
whether we shall get the same information or no. 

Here are the facts with respect to Tacchini’s ohservations :— 
We begin as before with the whole absorption of the sun, Ang- 
strém’s map, and Thalen’s map. I think you will see a very 
considerable change; the iron lines (for we are only dealing 
with iron) most prominent in the prominences are vastly different 
from the iron lines most thickened in the spots. The difference 
is shown in the annexed diagram (Fiz. 36), which represents those 
individual observations both of spots and flames treated in a 
certain way with reference t> tbe discu sior. 1 will at once 
explain to you what that certain way is, We have, as hefore, 
the three data to begin with, and we have treated the sun-spot 
observations so that the lengths of the lines will represent the 
number of times they bave been seen in 100 sun-spots ; the line 
at wave-length 4919'5, for instance, has been seen seventy-two 
times ; ¢/aé line, in fact, has been seen more than any otber ; 
the one at 5005‘0 some forty times, and so on; very many 
lines having been seen less than ten times, Jn another part of 
the same diagram we have summarised the individual results 
obtained from Tacchini’s observation of prominences in exactly 
the same way. The line 5017‘5 was seen in 66 prominences 
out of 100, But why 1 am particularly anxious to show this 
diagram is this, that it brings out the perfectly natural fact— 
for it is the natural fact—that over this region of the spectrum, 
at all events, no iron lines affected in the spots are visible in the 
prominences, If weascume that the region occupied by pro- 
minences is hotter than the region occupied by spots, that higher 
region onght to do this work, and it ought to be a work of 
simplification. Therefore I say it is a perfectly natural result, 
and not one to be wondered at, that in the spectra of the flames 
there is no line coincident with any of the lines seen frequently 
widened in the spots. 

Now we have these three solar spectra here which we can 
compare one with the other. First of all we have the iron spec- 
trum of the sun taken as a whole. Then we have next the 


| spectrum of spots, which we know to be hotter than the sun 


taken as a whole. Then we have the spectrum of flames, which 
we know to be hotter than the spots. It will be seen that the 
story, as it runs from the top of the diagram downwards, is a 
story of greater simplicity, as it ought to be, and it was explained 
in the diagram which I exhibited before 1 began to show these 
results of absolute hard facts. It will be seen that the sim- 
plicity brought about by the reduction of lines actually seen 
as to number, is accompanied by the appearance of new lines 
(produced by the transcendental temperatures) in these regions. 
This first discussion of a large number of spectra and of spots, 
as compared with storms, is, 1] submit, in absolute harmony with 
the view of the dissociation of the elementary bodies by the 
solar temperature suggested by Sir Benjamin Brodie in 1867, 
and therefore I may further add that to me, at all events, it 
is absolutely inexplicable on any other view. 
J. NorMAN LocKYER 
(To be continued.) 


INTERNATIONAL MEDICAL CONGRESS 
qr Congress, which opened by an informal reception 
at the College of Physicians on Tuesday, has so far 
been a real success. It has brought together something 
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like 2500 medical men, no less than 1000 being from 
abroad, and sco from the provinces. Indeed, the at- 
tendance is more than double that of any previous Con- 
press. Among the distinguished foreigners who attend 
the Congress are the following :—Dr. Fordyce Barker, 
New York; Dr. Billings, Washington; Dr. Bigelow, 
Boston; Professors Brown-Séquard, Paris; Chauveau, 
Lyons; Donders, Utrecht; Professors Holmgren, Upsala; 
His, Leipsic; Kolliker, Wurzburg; Klebs, Prague; 
Loven, Stockholm ; Pasteur, Paris; Pfluger, Bonn; Pan- 
teleoni, Rome ; Von Slawjansky, St. Petersburg ; Stokvis, 
Amsterdam ; Virchow, Berlin. A very large concourse of 
members thronged the rooms of the College on Tuesday, 
and crowded St. James’s Hall yesterday morning, when 
Sir James Paget delivered the presidential address. The 
sectional meetings are being held in the rooms of the 
various scientific societies in the Burlington House region, 
and there are fifteen of them altogether. Prof. Virchow gave 
an address last night on “ The Value of Pathological Expe- 
riments.”” To-day Prof. Maurice Raynaud gives a general 
address on “ Scepticism in Medicine”; to-morrow Dr. 
Billings of Washington gives an address on ‘‘ Our Medi- 
cal Literature” ; and to-morrow night the Lord Mayor and 
Corporation receive the members in the Guildhall at a 
conversasione. On Saturday there will be several excur- 
sions, and Sir Joseph Hooker will hold a reception at Kew 
inthe afternoon. On Monday at a general meeting Prof. 
Volkmann of Halle will lecture on “ Modern Surgery”; 
and on Tuesday Prof. Huxley will lecture on “The 
Connection of the Biological Sciences with Medicine.” 
We this week give the opening address of Sir James 
Paget :— 

As I look round this hall my admiration is moved not ouly 
by the number and total power of the minds which are here, 
but by their diversity, a diversity in which I believe they 
fairly represent the whole of those who are engaged in 
the cultivation of our science. For here are minds represent- 
ing the distinctive characters of all the must gifted and most 
educated nations; characters still distinctly national, in spite 
of the constantly increasing intercourse of the nations, 
And from many of these nations we have both elder and 
younger men; thoughtful men and practical; men of fact and 
men of imagination; some confident, some sceptic; various, 
also, in education, in purpose and ode of study, in disposition, 
and in power, And scarcely less various are the places and all 
the circumstances in which those who are here have collected 
and have been using their knowledge. For I think that our 
calling is pre-eminent in its range of opportunities for scientific 
study. It is not only that the pure science of human life 
may match with the largest of the natural sciences in the 
complexity of its subject-matter; not only that the living 
human body is, in both its material and its indwelling 
forces, the most complex thing yet known, but that in our 
practical duties this most complex thing is presented to 
us in an almost infinite multiformity, For in practice we are 
ocenpied, not with a type and pattern of the human nature, but 
with all its varieties in all classes of men, of every age and every 
occupation, and all climates and all social states; we have to 
study men singly and in multitudes, in poverty and in wealth, in 
wise and unwise living, in health and all the varieties of disease ; 
and we have to learn, or at least try to learn, the results of all 
these conditions of life while, in successive generations and in 
the mingling of families, they are heaped together, confused, 
and always changing, In every one of ail these conditions man, 
in mind and body, must be studied by us; and every one of 
theth offers some different problems for inquiry and solution, 
Wherever our duty or our scientific curiosity, or, in happy com- 
bination, both, may lead us, there are the materials and there 
the opportunities for separate original research. 

Now, from these various opportunities of study, men are here 
in Congress, Surely, whatever a multitude and diversity of 
mninds can in a few days do for the promotion of knowledge, 
may be done here. 

But it is not proposed to leave the work of the Congress to 
what would seem like chances and disorder, good as the result 
might he; nor yet to the personal influences by which we may 
all be made fitter for work, though these may be very potent. 
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In the stir and controversy of meetings -nch as we shall have, 
there cannot fail to be useful emulation; by the examples that 
will appear of success in research, many will be moved to more 
enthusiasm, many to more keen study of the truth; our range 
of work will be made wider, and we shall gain that greater in- 
terest in each other’s views and that clearer ajprehension of 
them which are always attained by personal acquaintance and by 
memories of association in pleasure as well as in work, But as 
it will not be left to chance, so neither will sentiment have to 
fnlfil the chief duties of the Congress. 

Following the good example of our predecessors, certain sub- 
jects have been selected which will be chiefly, thouzh not exclu- 
sively, discussed, and the di-cussions are to be in the sections 
into which we shall soon divide. 

Of these subjects it would not be for me to speak even if I 
were competent to do so; unless | may say that they are so 
numerous and complete that—together with the opening ad- 
dresses of the Presidents of Sections—they leave me nothing but 
such generalities as may seem commonplace. They have been 
selected, after the custom of former meetings, from the most 
stirring and practical questions of the day; they are th: se which 
must occupy men’s minds, and on which there is ut this time 
most reason to expect progress, or even a just decision, from 
very wide discussion. ‘They will be discussed by those most 
learned in them, and in many instances by those who have spent 
mouths or years in studying them, and who now offer their wark 
for criticism and judgment. 

I will only observe that the subjects selected in every section 
involye questions in the solution of which all the varieties of 
mind and knowledge of which I have spoken may find their 
use. For there are questions, not enly on many subjects, but 
ia all stages of progress towards settlement. In some the chief 
need seems to be the collection of facts well observed by many 
persons. [ say by many, not only because many facts are 
wanted, but because in all difficult research it is we 1 that each 
apparent fact shonld be observed by many ; for things are not 
what they appear to each one mind, In that which each man 
believes that he observes, there is something of himself; and 
for certainty, even on matters of fact, we often need the agree- 
ment of many minds, that the personal element of each may be 
counteracted. And much more is this necessary in the consi- 
deration of the many questions which are to be deeided by dis- 
cussing the several values of admitted facts and of probabilities, 
and of the conclusions drawn from them, For, on questions 
such as these minds of all kinds may he well employed. Here 
there will be occasion even for those which are not uncondi- 
tionally praiseworthy, such as those that habitually doubt, and 
those to whom the invention of arguments is more pleasing than 
the mere search for truth. Nay, we may be able to observe the 
utility even of error. We may not indeed wish for a prevalence 
of errors; they are not more desirable than are the crime and 
misery which evoke charity. And yet in a congress we may 
palliate them, for we may see how, as we may often read in 
histury, errors, like duubts and -contrary pleadings, serve to 
bring out the truth, to make it express itself in clearest terms and 
show its whole strength and value, Adversity is an .excellent 
school for truth as well as for virtue. 

Gut that which I would chiefly note, in relation to the great 
variety of minds which are here, is that itis characteristic of that 
mental pliancy and readiness for variation which is essential to 
all scientific progress, and which a great international congress 
may illustrate and promote. In all the subjects for discussion 
we look for the attainment of some novelty and change in 
knowledge or belief; and after every such change there must 
ensue a change in some of the conditions of thinking and of 
working. Now, for all these changes minds need to be pliant 
and quick to adjust themselves. For all progressive science 
there must be minds that are young whatever may be their age. 

Just as the discovery of auscultation brought to us the neces- 
sity for a refed cultivation of the sense of hearing, which was 
before of only the same use in medicine as in the common busi- 
ness of life ; or, as the employment of the numerical method in 
estimating tbe valne of facts required that minds should be able 
to record and think in ways previously unused; or, as the ac- 
ceptance of the doctrine of evolution has changed the course of 
thinking in whole departments of science: so is it, in less mea- 
sure, in every less advance of knowledge. Al] such advances 
change the circumstances of the mental life, and minds that 
cannot or will not adjust themselves become less useful, or must 
at least modify their manner of utility, They may continue to 
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be the best defenders of what is true; they may strengthen and 
expand the truth, and may apply it in practice with all the 
advantages of experience ; they may thus secure the possessions 
of science and use them well; but they will not increase them, 

It is with minds as with living bodies. One of their chief 
powers is in their self-adjustment to the varying conditions in 
which they have to live. Generally those species are the strongest 
and most abiding that can thrive in the widest range of climate 
and of food. And of all the races of men they are the mightiest 
and most noble who are, or by self-adjustment can become, most 
fit for all the new conditions of existence in which by varions 
changes they may he placed. These are they who prosper in 
great changes of their social state ; who, in successive genera- 
tions, grow stronger by the production of a population so varions 
that some are fitted to each of all the conditions of material and 
mode of life which they can discover or invent. These are most 
prosperous in the highest civilisation ; these whom nature adapts 
to the products of their own arts. 

Or, among other groups, the mightiest are those who are strong 
alike on land and sea ; who can explore and colonise, and in every 
climate can replenish the earth and subdue it; and this not by 
tenacity or mere robustness, but rather by pliancy and the pro- 
duction of varieties fit to abide and increase in all the various 
conditions of the world around, 

Now it is by no distant analogy that we trace the likeness 
between these in their successful contests with the material con- 
ditions of life and those who are to succeed in the intellectual 
strife with the difficulties of science and of art. There must he 
minds which in variety may match with all the varieties of the 
subject-matters and minds which, at once or in swift succession, 
can be adjusted to all the increasing and changing modes of 
thonght and work. 

Such are the minds we need ; or rather, such are the minds 
we have; and these in great meetings prove and augment their 
worth. Happily the natural increase in the variety of minds in 
all cultivated races is—whether as cause or as consequence— 
nearly proportionate to the increasing variety of knowledge. 
And it has become proverbial, and is nearly true in science and 
art, as it is in commerce and in national life, that, whatever 
work is to be done, men are found or soon produced who are 
exactly fit to do it. 

But it need not be denied that, in the possession of this first 
and chiefest power for the increase of knowledge, there is a 
source of weakness, In works done by dissimilar and inde- 
pendent minds, dispersed in different fields of study, or only 
gathered into self-assorted groups, there is apt to be discord and 
great waste of power. There is therefore need that the workers 
should from time to time be bronght to some consent and unity 
of purpose; that they should have opportunity for conference 
and mutual crilicism, for mutual help and the tests of free dis- 
cussion, This it is which, on the largest scale and most 
effectnally, our Congress may achieve ; not indeed by striving 
after a useless and happily impossible uniformity of mind or 
method, but by diminishing the lesser evil of waste and discord 
which is attached to the far greater good of diversity and inde- 
pendence. Now as in numbers and variety the Congress may 
represent the whole multitude of workers everywhere dispersed, 


so in its gathering and concord it may represent a comuion con- | 


sent that, though we may he far apart and different, yet our work 
is and shall he essentially one; in all its parts mutually depen- 
dent, mutnally helpful, in no part complete or self-sufficient. 
We may thus declare that as we who are many are met to be 
members of one body, so our work for science shall be one, 
though manifold ; that as we, whoare of many nations, will for 
a time forget our nationalities and will even repress our patriot- 
ism, unless for the promotion of a friendly rivalry, so will we in 
our work, whether here and now or everywhere and always, have 
one end and one design—the promotion of the whole science and 
whole art of healing. 

It may seem to be a denial of this declaration of unity that, 
after this general meeting, we shall separate into sections more 
numerous than in any former Congress, Let me speak of these 


sections to defend them ; for some maintain that, even in sncha | 


division of studies as these may encourage, there is a mischievous 
dispersion of forces. The science of medicine, which used to 
be praised as one and indivisible, is broken-up, they say, among 
specialists, who work in conflict rather than in concert, and with 
mutual distrnst more than mutual help. 


But let it be observed that the sections which we have insti- | 


tuted are only some of those which are already recognised in 
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many countries, in separate societies, each of which has its own 
place and rules of self-government and its own literature. And 
the division has taken place naturally in the course of events 
which conld not be hindered, For the partial separation of 
medicine, first from the other natural sciences, and now into 
sections of its own, has been due to the increase of knowledge 
being far greater than the increase of individual mental power. 

I do not doubt that the average mental power constantly in- 
creases in the successive generations of all well-trained peoples ; 
but it does not increase so fast as knowledge does, and thus in 
every science, as well as in our own, a small portion of the whole 
sam of knowledge has become as much as even a large mind can 
hold and duly cultivate, Many of us must, for practical life, 
have a fair acquaintance with many parts of our science, but none 
can hold it all; and for complete knowledge, or for research, or 
for safely thinking-out beyond what is known, no one can hope 
for success unless by limiting himself within the few divisions of 
the science for which, by nature or by education, he is best fitted. 
Thus, our division into sections is only an instance of that divi- 
sion of lahour which, in every prosperous nation, we see in every 
field of active life and which is always justified by more work 
better done. 

Moreover, it cannot he said that in any of our sections there 
is not enongh for a full strong mind to do. If any one will 
doubt this let him try his own strength in the discussions of 
several of them. 

Intrnth, the fault of specialism is not in narrowness, but in 
the shallowness and the belief in self-sufficiency with which it is 
apt to be associated. If the field of any specialty in science be 
narrow, it can be dug deeply. In science, as in mining, a very 
narrow shaft, if only it be carried deep enough, may reach the 
richest stores of wealth and find nse for all the appliances of 
scientific art. Not in medicine alone, but in every department 
of knowledge, some of the grandest results of research and of 
learning, broad and deep, are to be fonnd in monographs on 
subjects that, to the common mind, seemed small and trivial. 
| And study in a Congress such as this may be a useful remedy 
for self-sufficiency. Here every group may find a rare occasion, 
not only for an opportune assertion of the supreme excellence of 
its own range and mode of study, but for the observation of the 
work of every other, Each section may show that its own facts 
must be deemed snre, and that by them every suggestion from 
without mmst be tested; but each may learn to doubt every 
inference of its own which is not consistent with the facts or 
reasonah'e beliefs of others ; each may observe how much there 
is in the knowledge of others which should be mingled with its 
own; and the sum of all may be the wholesome conviction of 
all, that we cannot justly estimate the value of a doctrine in one 
part of our science till it has been tried in many or in all. 

We were tanght this in our schools; and many of us have 
taught that all the parts of medical science are necessary to the 
education of the complete practitioner. In the independence of 
later life some of us seem too ready to believe that the parts we 
severally choose may be self-sufficient, and that what others are 
learning cannot much concern us. A fair stndy of the whole 
work of the Congress may convince us of the fallacy of this 
belief. We may see that the test of truth in every part must be 
in the patient and impartial trial of its adjustment with what is 
true in every other, All yerfect organisations bear this test ; all 
parts of the whole body of scientific truth should be tried by it. 

Moreover, I would not, from a scientific point of view, admit 
| any estimate of the comparative importance of the several divi- 
| sions of our science, however widely they may differ in their 
present utilities. And this I would think right, not only because 
my office as president binds me to a strict impartiality and to 
the claim of freedom of research for all, but because we are 
very imperfect judges of the whole value of any knowledge, or 
even of single facts. For every fact in science, wherever 
gathered, has not only a present value, which we may be able to 
estimate, but a living and germinal power of which none can 
guess the issue, 

It would be difficult to think of anything that seemed less 
likely to acquire practical utility than those researches of the 
few naturalists who, from Leeuwenhoeck to Ehrenberg, studied 
| the most minute of living things, the Vibrionidee. Men boasting 
| themselves as practical might ask, ‘‘ What good can come of 
| it?” Time and scientific industry have answered, ‘‘ This good : 
| those researches have given a more true form to one of the most 
| important practical doctrines of organic chemistry ; they have 
| introduced a great beneficial change in the most practical part of 
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surgery ; they are leading to one as great in the practice of 
medicine ; they concern the highest interests of agriculture, and 
their power is not yet exhausted. 

And as practical men were, in this instance, incompetent 
judges of the value of svieutific facts, so were men of science at 
fault when they missed the discovery of anzsthetics. Year after 
year the influences of laughing-gas and of ether were shown: 
the one fell to the level of the wonders displayed by itinerant 
lecturers, students made fun with the other; they were the 
merest practical men, men looking for nothing but what.migbt 
he straightway useful, who made the great discovery which has 
horne fruit not only in the mitigation of suffering, but in a wide 
range of physiological science, 

The history of science has many similar facts, and they may 
teach that any man will be both wise and dutiful if he will 
patiently and thonghtfully do the best he can in the field of work 
in which, whether by choice or chance, his lot is cast. There 
let him, at least, search for truth, reflect on it, and record it 
accurately ; let him imitate that accuracy and completeness of 
which I think we may boast that we have, in the de-criptions of 
the human body, the highest instance yet attained in auy branch 
of knowledge, Truth so recorded cannot remain barren. 

In thus speakiug of the value of careful ohservation and 
records of facts, I seem to be in agreement with the officers of 
all the sections ; for, without any intended consent, they have all 
propo<ed such subjects for discussion as can be decided only by 
well-directed facts and fair direct inductions from them. There 
are no questions on theories or mere doctrines. This, I am 
sure, may ke ascrihed, not to any disregard of the value of good 
reasoning or of reasonable hypotheses, but partly to the just 
belief that such things are ill-suited for discussion in large 
meetings, and partly to the fact that we have no great opponent 
schools, no great parties named after Jeaders or leading doctrines 
about which we are in the habit of disputing. In every section 
the di cussions are to be on definite questions, which, even if 
they be associated with theory or general doctrines, may yet be 
soon brought to the test of fact; there is to be no use of doctrinal 
touchstones. 

J am speaking of no science but our own. I do not doubt 
that inothers there is advantage in dogma, or in the guidance of 
a centra] organising power, or in divisions and conflicting parties, 
But in the medical sciences I helieve that the existence of parties 
founded on dominant theories has always been injurious ; a sigan 
of satisfaction with plausible errors, or with knowledge which 
was even for the time imperfect. Such parties used to exist, and 
the persona] histories of their leaders are some of the most 
altractive parts of the history of medicine: but, although in 
some instances an enthusiasm for the fmaster-mind may have 
stirred a few men to unusual industry, yet very soon the disciples 
seem to have been fascinated by the distinctive doctrine, content 
to hear its name, and to cease from active scientific work, The 
dominance of doctrine has promoted the habit of inference, and 
repressed that of careful observation and induction. It has 
encouraged that fallacy to which we are all too prone, that we 
have at length reached an elevated sure position on which we 
may rest, and only think and guide. In this way specialism in 
doctrine or in method of study has hindered the progress of 
science more than the specialism which has attached itself to the 
study of one organ or of one method of practice. This kind of 
specialism may enslave inferior minds : the specialism of doctrine 
can euchant into mere dreaming those that should be strong and 
alert in the work of free research, 

I speak the more earnestly of this because it may be said, if 
our Congress he representative, as it surely is, may we not legis- 
late? May we not declare some genera] doctrines which may 
he used as tests and as guides for future study? We had better 
not. 

The best work of our International Congress is in the clearing 
and strengthening of the knowledge of realities; in bringing, 
year after year, all its force of numhers and varieties of minds to 
press forward the demonstration and diffusion of truth as nearly 
to completion as may from year to year be possible. Thus, 
chiefly, our Congress may maintain and iuvigorate the life of 
our science. And the progress of science must be as that of 
life, It sounds well to speak of the temple of science, and of 
building and c)owning the edifice, But the body of science is 
not asany dea thine of human work, however heautiful; it is 
as something livin’, capable of development and a hetter growth 
In every part, For, as in all life the attainment of the highest 
condition is only possible throngh the timely passing-by of the 


le-s good, that it may be replaced by the better, so is it in 
science. As time passes, that which seemed true and was very 
good becomes relatively imperfect truth, and the truth more 
nearly perfect takes its place. 

We may read the history of the progress of truth in science as 
a paleontology. Many things which, as we look far back, 
appear, like errors, monstrous and uncouth creatures, were, in 
their time, good and useful, as good as possible. They were the 
lower and less perfect forms of truth which, amid the floods and 
stifling atmospheres of error, still survived; and just as each 
successive condition of the organic world was necessiry to the 
evolution of the next following higher state, so from these were 
slowly evolved the better forms of truth which we now hold. 

This thought of the likeness between the progress of scientific 
truth and the history of organic life may give us all the better 
courage in a work which we cannot hope to complete, and in 
which we see continual, and sometimes dishearteninz, change. 
It is, at least, full of comfort to those of us who are growing 
old. We that can read in memory the history of half a century 
might look back with shame and deep regret at the imperfections 
of our early knowledge if we might not be sure that we held, 
and sometimes helped onward, the best things that were, in their 
time, possible, and that they were necessary steps to the better 
present, even as the present is to the still better future. Yes— 
to the far better future; forthere is no course of, nature more 
certain than is the upward progress of science. We may seem 
to move in circles, but they are the circles of a constantly 
ascending spiral; we may seem to sway from side to side, but it 
is only as on a steep ascent which must he climbed in zig-zag. 

What may be the knowledge of the future none can guess. 
If we could conceive a limit to the total sum of mental power 
which will be possessed by future multitudes of well-instructed 
men, yet could we not conceive a limit to the discovery of the 
properties of materials which they will bend to their service. 
We miay find the limit of the power of our unaided limbs and 
senses ; but we cannot guess at a limit to the means by whicb 
they may be as-isted, or to the invention of instruments which 
will become only a little more separate from our mental selves 
than are the outer sense-organs with which we are constructed. 

In the certainty of this progress the great question for us is 
what shall we contribute to it? It will not be easy to match the 
recent past. The advance of medical knowledge within one’s 
memory is amazing, whether reckoned in the wonders of the 
science not yet applied, or in practical results in the general 
lengthening of life, or, which is still better, in the prevention 
and decrease of pain and wisery, and in the increase of working 
power. I cannot count or recount all that in this time has been 
done ; and I suppose there are very few, if any, who can justly 
tell whether the progress of medicine has been equal to that of 
any other great branch of knowledge during the same time. I 
helieve it has been; I know that the same rate of progress 
cannot be maintained without the constant and wise work of 
thousands of good iutellects; and the mere maintenance of the 
same rate is not enough, for the rate of the progress of science 
should constantly increase. That in the last fifty years was at 
least twice as great as that in the previous fifty, What will it 
be in the next, or, for a more useful question, what shall we 
contribute to it? ; 

I have no right to prescribe for more than this week. In this 
let us do heartily the proper work of the Congress, teaching, 
learning, discussing, looking for new lines for research, planning 
for mutual help, forming new friendships, It will be hard work 
if we will do it well; but we have not met for mere amusement 
or for recreation, though for that I hope you will find fair pro- 
vision, and enjoy it the better for the work preceding it. 

And when we part let us bear away with us, not only much 
more knowledge than we came with, but some of the lessons for 
our conduct in the future which we may learn in reflecting the 
work of our Congress. 

In the number and intensity of the questions brought before 
us, we may see something of our responsibility. If we could 
gather into thought the amounts of misery or happiness, of 
helplessness or of power for work, which may depend on 
the answers to all the questions that will come before us, 
this might be a measure of our responsibility. But we cannot 
count it; let us imagine it; we cannot even in Imagination 
exaggerate it. Let us bear it always in our mind, and remind 
ourselves that our responsibility will constantly increase. For, 
as men become in the best sense better educated, and the influ- 
ence of scieutific knowledge on their moral and social state 
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increases, so among all sciences there is none of which the influ- 
ence, and therefore the responsibility, will imcrease more than 
ours, because none more intimately concerns man’s happiness 
and working power. 

But, more clearly in the recollections of the Congress, we may 
be reminded that in our science there » ay be, or, rather, there 
really is, a complete community of interest among men of all 
uations, On all the questions before us we can differ, discuss, 
dispute, and stand in earnest rivalry ; but all consistently with 
friendship, all witb readiness to wait patiently till more know- 
ledge sball decide which is in the right. Let us resolutely hold 
to this when we are apart: let our internationality be a clear 
abiding sentiment, to be, as now, declared and celebrated at 
appointed times, but never to be forgotten; we may, perhaps, 
help to gain a new honour for science, if we thus suggest that in 
many more things, if they were as deeply and dispassionately 
studied, there might be found the same complete identity of 
international interests as in ours, 

And then, let us always remind ourselves of the nobility of 
our calling, { dare to claim for it, that among all the sciences, 
ours, in the pursuit and use of truth, offers the most complete 
and constant union of those three qualities which have the 
greatest charm for pure and active minds—novelty, utility, and 
charity. These three, which are sometimes in so lamentable 
disunion, as in the attractions of novelty without either utility 
or charity, are in our researches so combined that, unless 
by force or wilful wrong, they hardly can be put asunder. 
And each of them is admirable in its kind. For in every 
search for truth we can not only exerci-e curiosity, and have 
the delight—the really elemental happiness—of watching the 
unveiling of a mystery, but, on the way to truth, if we look 
well round us, we shall see that we are passing wonders more 
than the eye or mind can fully apprehend. And as one of the 
perfections of nature is that in all her works wouder is har- 
monised with utility, :o is it with ‘our science. In every truth 
attained there is utility either at hand or among the certainties 
of the future. And this utility is not selfish ; it is not in any 
degree correlative with money-making; it may generally Le 
estimated in the welfare of others better than in our own. Some 
of us may indeed make money and grow rich; but many of 
those that minister even to the follies and vices of mankind can 
make much more money than we. In all things costly and vain- 
glorious they would far surpass us if we would compete with 
them. We had better not compete where wealth is the highest 
evideuce of success; we can compete with the world in the 
nobler ambition of being counted among the learned and the good 
who strive tomake the future better and happier than thepast. And 
to this we shall attain if we will remind ourselves that, as in 
every pursuit of knowledge there is the charm of novelty, and 
in every attainment of truth utility, so in every use of it there 
may be charity. J do not mean onlythecharity which is in hos- 
pitals or in the service of the poor, great as is the privilege of 
our calling in that we may be its chief ministers ; but that wider 
charity which is practised in a constant sympathy and gentlene:s, 
in patience and self-devotion. And it is surely fair to hold 
that, as in every search for knowledge we may strengthen 
our intellectual power, so in every practical employment of it we 
may, if we will, improve our moral nature; we may obey the 
whole law of Christian love, we may illustrate the highest in- 
duction of scientific philanthropy. 

Let us, then, resolve to devote ourselves to the promotion of 
the whole science, art, and charity of medicine, Let this resolve 
be i us as a vow of brotherhood ; and may God held us in our 
work, 


SOCIETIES AND ACADEMIES 
PARIS 

Academy of Sciences, July 25.—M. Wurtz in the chair.— 
The following papers were read :—On the comet 4 of 1881, by 
M. Monchez, The result of M. Oudemans’ search among the 
Dutch Colonial Archives in South Africa is that the comet of 
1881 is probably not that of 1807, but seen now for the first 
time.—Determination of the horizontal and lateral flexure and 
the flexure of the instrumental axis of the meridian circle of 
Bischoffsheim, by means of new apparatus, by MM. Loewy and 
Perigaud.—On the equivalence of quadratic forms, by M. Jordan. 
—On chlorhydric ether of glycol, by M. Berthelot. —A nthracic vac- 
cination ; réswmd of experiments made at Lambert, near Chartres, 
to test the method of M. Pasteur, by M. Bouley. The essence 
of the test consisted in inoculating vaccinated sheep with naturay 


virus (anthracic blood from a sheep which died of the disease) 
instead of that prepared by processes of culture. The efficacy 
of the vaccination was fully demonstrated.—On the irreducible 
covariants of the binary quantic of the eighth order, by Prof. 
Sylvester.—Parabolic elements of the comet 6 1851, by M. 
Bigourdan.—Observations of Schzeberle’s comet (c¢ 1881) at 
Paris Observatory, by M. Bigourdan; also by MM. Ilenry. 
—Considerations on the forces of nature; inadmissibility of 
the hypothesis proposed by M. Faye to explain the tails 
of comets, by M. Picard. Whatever the nature of the 
repulsive force it can only be proportional to masses, not to 
surfaces, for zdea/ pressure on surfaces only arises from effective 
action on masses. No interposed matter can weaken or arrest 
its action, for the ethe:ised medium penetrates all bodies. The 
action is propagated, not successively but instantaneously, being 
due not to an undulatory motion, hut to shocks of etherised 
atoms and ponderable molecules, like gravitation; hence onfa point 
in motion it is exerted in the same direction as the attraction exer- 
cised by the ponderable mass of the sun.—Remarks on the caleu- 
lation of relative perturbations, according to M. Gyldén’s method, 
by M. Callandreau.—Hemihedral crystals with inclined faces as 
constant sources of electricity, by MM. Jacques and Tierre 
Curie. A plate suitably cut in such a crystal and placed 
hetween two sheets of tin forms a condeuser which becomes 
charged when it is compressed. The authors give an absolute 
meature of the quantities of electricity liberated by tourmaline 
and quartz for a determinate pressme. It is ‘shown how the 
instrument may serve in comparison of charges and capacities. — 
Determination of the angular distance of colows, by M. Rosen- 
stiehl. Ile shows that three colours previously referred to, viz. 
orange, the third yellow-green, and the third blue, have the 
characters of a triad (that is, mixed in equal intensity, they 
produce the sensation of white). All the colours which occupy 
the angles of an inscribed equilateral triangle have the same 
properties.—Electric stopcock; transformation, transport, and 
use of energy, by M. Cabanellas —On the heat of formation of 
explosives, by MM. Sarrau and Vieille, When an explosive is 
decomposed the heat liberated is equal (according to thermo- 
dynamics) to the excess of the heat of formation of the products 
over the heat of formation of the explosive. Hence, knowing, 
in a given case, the heat liherated by decomposition, and the 
composition of the products of the reaction, the heat of forma- 
tion may be arrived at, The authors have applied the method 
to the principal explosives, and will shortly give the results,— 
Industry of magnesia (continued), by M. Schleesing. Ife treats 
sewage matter with phosphate of magnesia, obtaining the phos- 
phoric acid from natural phosphates of lime, and the magnesia 
from sea-water or water of salt marshes (it is precipitated by 
slaked lime). He produces a sort of vermicelli of lime, which 
gives a porous magnesia, ou which the acid liquid acts easily.— 
On some reactious of morphine and its congeners, by M. Grimanx. 
—On a new process of vaccination of chicken cholera, by M. 
Toussaint. He inoculated fowls with blood of rabbits which 
had died of septicemia (or with matter cultivated from it), and 
the effects were those of an attenuated virus, which made the 
fowls refractory to cholera,-—On a volcanic breccia capable of 
being utilised as an agricultural manure, hy M. Carnot. The 
rock (from l’Herault) contains notable amounts of iron, lime, 
potash, and phosphoric acid.—Boric acid; its existence in salt 
lakes of the modern period, and in natural saline waters (second 
note), by M. Dieulafait.—On the extraordinary temperature of 
July, 1881, by M. Renou. It rose to 38°°4 on the Joth at the 
Park Observatory, a degree never experienced in Algiers, the 
Antilles, and Cayenne. 
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VIVISECTION AND MEDICINE 


HE International Medical Congress which has met 
in London during the past week is the largest that 
the world has ever seen. Medical men have assembled 
from every part of the earth, and their meetings scem to 
have been productive of general satisfaction. The objects 
of such a Congress are twofold—first, to tell or hear of 
new discoveries; and, second, to make men personally 
acquainted who have previously been known to each other 
only through their works. The latter is perhaps the 
more important of the two, for it is not only a source of 
very great pleasure, but of great profit, inasmuch as it 
enables men to form a juster appreciation of the workers 
in each department of medicine, and to avoid falling into 
the error, very common at the present day, of placing the 
observations and opinions of a mere tyro on a level with 
those of the scientific veteran. The work of the Congress 
has been divided into no less than fifteen sections, each 
of which has taken up some special department of the 
science or practice of medicine. For medicineis now not 
merely anart. Itis no longer practised by simple rule-of- 
thumb. It is becoming, to some extent, a science, and 
exact knowledge is beginning to supplant blind empiricism. 
Theimeans by whichthis change has heen effected have been 
admirably illustrated in the addresses of Prof. Virchow, 
Mr. Simon, and Prof, Fraser. 
They are those of experiment 
It is by experiment alone that we are able to distinguish 
between facts and fancies, between the ideas which arise 
in men’s minds and the realities of the external world. 
It is in proportion as we bring our idcas into accordance 
with facts, or, in other words, as we vow instead of 
supposing, that our power increases. Suppositions have 
been the 4éte worre of medicine. They have constantly 
misled men as to the causes, the nature, and the treat- 
ment of disease, and so long as they were not subjected 
to the test of experiment one supposition succeederl 
another, only to be itself replaced by a third, no less funci- 
ful and no less delusive. This is the reason why the pro- 
gress of medicine was formerly so slow, and it is only of 
recent years, since the experimental method has been 
employed, that medical knowledge has begun to acquire 
any exactitude. As Prof. Virchow points out in his 
address, the principle of modern medicine is localisation, 
We localise the causes and seats of a disease, we localise 
the action of remedies, and thus we are able to act wiih 
certainty so far as our knowledge will carry us. If we 
were ableto localise certainly and define accurately the 
causes and seats of disease and the action of our remedies, 
we should possess a power to arrest or prevent disease 
which would render death by old age the usual, instead 
of as at present the exceptional, termination of human 
life. The experiments by which exact knowledge is 
obtained are, as Mr. Simon points ont in his address, 
of two kinds. “On the one hand we have the care- 
fully pre-arranged and comparatively few experiments 
which are done by us in our pathological laboratories, 
and for the most part on other animals than man; 
on the other hand, we have the experiments which 
VoL. xx1v.—No. 615 


accident does for us, an7, above all, the incalculably 
large amount of crude experiment which ts popularly done 
by man on man under our present ordinary conditions of 
social life, and which gives us its results for our interpre- 
tation.” As an example of thesc two kinds of experiment, 
Mr. Simon quotes the classical experiments to which. we 
habitually refer when we think of guarding against the 
danger of Asiatic cholera; “On the one side there are 
the well-known sevenfific infection experiments of Prof. 
Thiersch, and others following him, performed on a cer- 
tain number of mice ; on the other hand, there are the 
equally well-known fope/ar experiments which, during 
our two cholera epidemics of 1348-49 and 1853-54, were 
performed on half a million of human beings, dwelling in 
the southern districts of London, by certain commercial 
compinies which supplicd those districts with water.” 
Popular experiments on the causes of disease are per- 
formed everywhere around us. Even when no epidemic 
prevails, our hospitals are crowded with the sick and 
dying, and many, very many, of these are dying from 
lack of knowledge. Probably the most dreaded scourge 
of this country is pulmonary consumption, or tubercle, as 
it is sometimes shortly termed, from a pathological pro- 
duct found in the lungs in this disease. This fearful 
malady seems often to attack the most beautiful and the 
most gifted. We have hospitals established especially for 
its treatment, and these institutions are crowded to the 
door, applicants having to wait weeks, perhaps months, 
before they can obtain admission. Hitherto we have 
heen accustomed to regard this dreadful disease as one 
which we had no power to guard against, and whose 
attacks were no more to be averted than the stroke of a 
thunderbolt. But increased knowledge has already shown 
us how to avoid or prevent to a great extent the danger 
which we might otherwise incur from the lightning-flash, 
and increased knowledge is now showing us the causes 
which may induce consumption, and thus teaching us 
how to avoid them. By experiment upon animals we 


| are learning the nature of the morbid processes which 


occur in this disease, and the conditions which give rise 
tothem. We are learning that tuberculosis in cows may 
be communicated to healthy animals fed upon the milk 
which they yield, and that tubercular disease may also be 
induced by tubercular matter inhaled in the air or con- 
veyed into the stomach. In these experiments upon 
animals we are simply repeating in a scientific way the 
popular experiments which men daily make in blind 
ignorance upon men. We commumicate to a few animals 
a disease of which men perish by thousands, and by the 
sacrifice of a few dogs or rabbits we gain knowledge 
which may enable us to preserve the lives of thousands of 
men, and avert the anguish which their untimely death 
would cause to their relations, 

In the out-patient departments of our general hos- 
pitals there are probably no cases more trying to the 
humane physician than the cases of consumption which 
he sees. Racked by cough and worn to a shadow as 
they often are, the physician knows that he can do but 
little for them if they are admitted. The utmost that his 
art is capable of is somewhat to alleviate their sufferings, 
and perhaps slightly to prolong a comparatively useless 
life. For these reasons he is often obliged to sacrifice 
his own feelings, and to refuse admission to the sufferer, 
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knowing that such an act of apparent charity would be real 
cruelty to others. By putting out of sight for a moment 
the fact that the number of beds in the hospitals is neces- 
sarily limited, and admitting such a consumptive patient, 
he would gratify his own feelings of kindness and bene- 
volence, but would also exclude the young and strong 
who suffer from such acute diseases as inflammation of the 
heart, lungs, or kidneys, diseases which by proper care 
and attention in the hospital might, and very probably 
would, rapidly run a favourable course, and result in the 
patient’s restoration to his family in health and strength, 
but which if left to themselves might damage the consti- 
tution of the sufferer and make him a burden on society, 
or quickly carry him off, leaving his wife a widow and his 
children fatherless. Although the wistful looks and 
earnest entreaties of the consumptive patient might lead 
some few morbidly sensitive and unreflecting persons to 
open the gate of the hospital to him rather than to the 
strongly-built and apathetic labourer whose life was in 
hourly peril from acute disease, yet most people would, in 
all probability, have little difficulty in deciding between 
the two cases, were they to apply for admission at the 
same time. But the case is different when the con- 
sumptive is refused, not because the other is already 
there, but because we know that in the ordinary course 
of events he must needs come. Here we are forced to 
disregard the promptings of sympathy with the case 
before us, and to do that which gives us present pain in 
order that we may achieve a higher though future good. 
Now what occurs daily in the treatment of patients 
in hospitals, occurs also in the investigation of disease. 
In order to prevent the suffering, misery, and death 
of human beings, it is necessary that animals should 
be sacrificed, and that we should not allow ourselves, 
for the momentary gratification of those sentimental 
feelings which would lead us to avoid inflicting even 
slight and transitory pain upon animals, to neglect 
the acquirement of that knowledge which will be pro- 
ductive of lasting and widespread benefit to mankind. 
Many of those consumptive patients probably owe their 
weary days, their sleepless nights, and their shortened 
lives to popular experiments, experiments which have been 
made upon them just as they might have been made upon 
animals in the laboratory; but they have been made for a 
different purpose, for the purpose of gain—gain of money, 
and not of knowledge. These patients may have been 
supplied with milk from tubercular cows, because it was 
more profitable for the owners of the dairy to continue 
milking such animals than to destroy them. Such 
popular experiments may be carried on for many years 
without leading to any knowledge of their results, because 
the conditions under which their subjects live are so com- 
plex that itis very hard to ascertain which one of them is 
the cause of disease. And all this time the unfortunate 
sufferers from such experiments are suffering and dying for 
lack of the knowledge which might be acquired by a few 
experiments on animals ina laboratory. For in experiments 
n the laboratory the conditions are much more simple, 
and it is by such experiments on a small number of ani- 
mals, instead of on an enormous number of human 
heings, that it has been ascertained that the milk of 
tuberculous animals is dangerous, and that the seeds of 
tubercle may be sown in the organism by its use. By 


similar experiments on a small number of animals in the 
laboratory we are now learning that many diseases are 
due to minute organisms, which we can cultivate at will 
under definite conditions, ascertaining their mode of 
growth and the influences which modify it. By such 
experiments M. Pasteur and others have found that these 
organisms may have their virulence so modified that they 
can be inoculated harmlessly, and that these inoculations 
will protect the animal against the virulent form, just as 
vaccination will protect against small-pox. It is only by 
an accurate knowledge of the causes of disease that we 
can hope to prevent its occurrence, and it is only by an 
accurate knowledge of its nature and seat, and of the 
action of drugs, that we can hope to cure it when it is 
present. The seat of disease may be determined without 
experiment upon animals, for, after the death of the 
patient, a post-mortem examination will show what parts 
of the body have been affected. But the alterations 
which we find in the dead body are only the results of 
disease. They are no more the disease itself than a field 
strewn with slain is a battle. As Prof. Virchow remarks 
in his address, disease presupposes life. In the dead 
body there is no disease; with death, life and disease 
disappear simultaneously. It is only in the living 
hody that we can investigate the process of disease, 
and it is by experiments upon living animals that such 
exact knowledge of disease as we already possess has 
been acquired. Without the aid of experiment we are 
able to ascertain even less regarding the action of drugs 
than regarding disease, for the most powerful drugs will 
profoundly alter all the functions of life, and may, indeed, 
kill almost as rapidly as the lightning-flash, without 
leaving any visible trace behind to guide us to the seat of 
action. It is only by experiment upon living creatures 
that we can ascertain the action of adrug. Formerly, 
physicians were accustomed to make these experiments 
upon their patients, “pouring,” as Voltaire has said, 
“drugs of which they knew little into bodies of which 
they knew less.’’ Nor could they do otherwise. They 
were called upon to render assistance to their patients, 
and in their ignorance they did what they could; but 
instead of being guided by the lamp of knowledge, they 
followed the ¢gm7/s fafuus of their own imaginations. As 
Prof. Fraser points out in his address before the Section 
of Pharmacology, fanciful resemblances between medi- 
cines and parts of the body, healthy or diseased, were 
supposed to show the organs which the medicines par- 
ticularly affected, and the diseases in which they would 
be useful. For example, the white spots on the leaf of a 
plant were supposed to indicate that it would be useful 
in consumption, because in that disease white spots 
are found in the lungs. The carrot was employed in 
jaundice, because the plant and the patient were 
alike—yellow; and fruits were given in diseases of 
the heart or kidneys for no better reason than that they 
resembled these organs in shape. We now laugh at the 
wildness of these fancies, but we are justified in doing so 
only because they have been proved by experiment to be 
foolish. The experiments which proved this have mostly 
been made by giving drugs to large numbers of human 
beings, patient after patient being treated in the same 
way, until the inefficacy of the drug became so apparent 
that its use was finally abandoned. But while physicians 
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were thus blindly groping after the truth, their patients 
were suffering or dying, The doctors might ¢/7né, per- 
haps, that some other treatment would have been more 
beneficial than the one they adopted, but they did not 
Rnow it, and they were obliged to act according to the 
best of their belief. They were forced by the circum- 
stances in which they were placed to perform what Mr. 
Simon terms a “popular” experiment instead of a 
scientific one, and the complicated conditions under 
which it was performed rendered it doubtful how much of 
the result was due to the drug and how much to the 
disease, so that a conclusion could only be arrived at 
after an immense number of trials. The method by 
which pharmacology is now studied is entirely different. 
Instead of first giving the medicine toa patient labouring 
under disease, the effect of any new drng is tested upon 
plants, such as algz and fungi, and upon the lower 
animals, such as frogs and rabbits, and its mode 
of action is then exactly ascertained by means of experi- 
ment upon animals, so that before giving it to a human 
being we not only know what organs and structures in his 
body will be affected by it, but, to a great extent, ow 
they will be affected, and consequently what changes will 
be produced in the course of the disease for which we 
administer it. Instead, therefore, of acting blindfold, 
we are able, almost with certainty, to relieve where we 
should formerly have been powerless, and to prevent 
suffering even when we cannot save life. The key-note of 
the present medical congress, struck by Prof. Virchow in his 
address, isthe absolute necessity of experimentation upon 
living beings for the progress of medical science. Without 
experiment we can have no certain knowledge, and without 
knowledge we have no powerto cure and prevent disease and 
death. Experiment there must be, and the only question is, 
Upon what living beings are the experiments to be per- 
formed, and how are they to be performed? Are they to 
be popular experiments, such as those to which Mr. 
Sinion alludes, blindly made upon hundreds or thousands 
of hnman beings, healthy or diseased, or are they to be 
made upon a few animals in laboratories? The idea of 
inflicting pain upon animals is naturally repugnant to 
every well-regulated mind, and the thought that they are 
preventing unnecessary suffering is probably one of the 
greatest pleasures that tender-hearted and sensitive per- 
sons can experience. But this pleasure may be purchased 
too dearly, and by preventing the infliction of a certain 
amount of suffering upon a few animals a much greater 
amount of suffering may be caused to thousands of men. 

Vivid pictures have been drawn of the suffering of 
animals in a physiological laboratory, and, misled by 
these, great numbers of people have been induced to join 
in the agitation, and consequent legislation, against vivi- 
section, forgetting entirely that the pain inflicted in a 
vivisection experiment, except in the very rarest instances, 
is far exceeded, both in intensity and duration, by the 
sufferings of very many human beings in the course of a 
mortal disease, and of almost all animals except those 
slaughtered by man or killed and eaten by other animals. 
Every winter hundreds and thousands of birds and beasts 
die of cold and hunger, and hunger and thirst must 
almost always hasten the death of all wild animals, 
Sometimes they starve simply because no food is to 
be obtained; but the result is the same if weakness or 


disease renders them unable to reach it, although it may 
be plentiful around them. For while the death-beds of 
men are usnally soothed ‘by the kindness of the friends 
who moisten the parched lips and administer such nourish- 
ment as the sufferer can take, animals dying from old 
age, weakness, or disease have no such alleviations to their 
sufferings. The experiments of Chossat on starvation 
are generally quoted as the most cruel ever performed in 
a physiological laboratory, and yet they were only repeti- 
tions, on an exceedingly small scale, of the experiments 
which are constantly being performed by the conditions 
of life on thousands or millions of wild animals through- 
out the world. The animals on which Chossat experi- 
mented did not suffer more pain than those which die in 
the fields or forests because their death was witnessed by 
an observer who utilised it to gain knowledge of great 
importance to man, while the snfferings of their wild 
companions were unseen by any human eye. Yet many 
people seem to think that this is the case, and that the 
mere fact that pain is inflicted for a beneficial purpose 
renders it much Jess endurable than if it were simply in- 
flicted thoughtlessly or in sport. More pain is caused by 
the whip of a London cab-driver in one day than is inflicted 
in any physiological laboratory in this country in the 
course of weeks; and the householder who puts down 
a pot of phosphorous paste to poison the rats which 
plague him inflicts upon them a more painful death 
than any they would be likely to suffer at the hands of a 
vivisectionist. Within the last few years those who 
experiment upon animals haye been frequently and 
unjustly abused for their endeavours to gain the know- 
ledge necessary to relieve pain and cure disease. They 
have, however, followed the example of their great master, 
Harvey, who held that to “return evil-speaking with 
evil-speaking” was “unworthy in a philosopher and 
searcher after truth,’ and have, like bim, believed that 
they “would do better and more advisedly to meet so 
many indications of ill-breeding with the light of faithful 
and conclusive observation.” They have, indeed, sub- 
mitted to legislation which was felt to be unjust, inas- 
much as it was directed against abuses which sere not 
shown to exist, and which has already been found to 
hamper greatly the progress of experimental investigation 
in this country. Confident in their sense of the necessity 
for experiment, and feeling assured that ere long every one 
capable of forming a correct opinion and willing to take the 
trouble of ascertaining the facts for himself would perceive 
the necessity, they have remained silent, though assailed, 
like Harvey, with opprobrious epithets. Now, however, 
when the opponents of vivisection are exerting all their 
efforts to render legislation, already sufficiently oppressive, 
entirely prohibitory, the medical profession has spoken 
out, and with no uncertain voice, and has declared that 
experiments upon animals are absolutely necessary. Nor 
could medical men do otherwise. For no man can 
practise the medical profession without having occa- 
sionally to suffer most acutely on account of the imper- 
fection of his knowledge. Often and often is his heart 
saddened by his patient’s asking, with feeble voice and 
wistful eye, for the relief which he is powerless to give, 
and again and asain has he to avert his face and to shake 
his head when, with agonised voices, the friends around the 
dying sufferer cry to him, “ Oh, doctor, can nothing more 
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be 
lack of the knowledge which can only be obtained by 
experiment, and cannot but demand that the right 
to perform such experiments should be conceded to 
those who have qualified themselves for the task. There 
are those who say that, instead of trying experiments 
on the lower animals, medical men should experiment 
upon themselves; but, as Prof. Virchow points out, 
“ Medical men are already more exposed in epidemics 
of all kinds in the performance of their duties in hos- 
pitals, in the country, in their nocturnal visits to the sick, 
in operations and necropsies, than any other class of the 
community as a rule ; and it requires all the blindness of 


the animal fanatics to require also of them that they | 


should test on their own bodies the remedial, or poi- 
sonous, or indifferent action of unknown substances, 


or that they should determine the limit of permissible | 


doses by observations made on themselves.” Nor 
is this all. Medical men do make experiments upon 
themselves, and some have sacrificed their own lives in 
such experiments. But such a method of observation is 
open to the objection that the sacrifice is toa great extent 
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done?” He sees his patients dying around him for 


useless, as the death of the experimenter deprives him of 


the opportunity of recording the results of his experiment. 
Not only has the necessity for experimentation upon 
animals been clearly pointed out in the addresses deli- 
yered at the Congress, but this International Medical 
Congress itself, the greatest assembly of men qualified to 
judge in the matter that has ever been held, has expressed 
its judgment in the resolution passed, without a single 
dissentient, at its concluding general meeting :— 

“That this Congress records its conviction that experi- 
ments on living animals have proved of the utmost service 
to medicine in the past, and are indispensable for its 
future progress; and accordingly, while strongly depre- 
cating the infliction of unnecessary pain, it is of opinion 
that, alike in the interests of man and of animals, it is not 
desirable to restrict competent persons in the performance 
af such experiments.” 


THE BIELE AND SCIENCE 


The Bible and Scieme. Wy T. Lauder Brunton, M.D., 
D.Sc, F.R.S. &c. (London: Macmillan and Co., 
1881.) 

oie work is in the form of seventeen lectures, which 

appear to have been delivered before an orthodox 
audience. Their scope is a wide one, ranging from 
sketches of ancient Egyptian and Israclitish life to the 
newest results in biological science. The principal object 
of the book is professedly that of showing how Darwinism 
is not antagonistic to Christian belief in general, or to the 

Mosaic account of creation in particular. But although 

this is the peg, so to speak, on which the course of lec- 

tures is made to hang. occasion is taken to devote the 
main part of the work to rendering in a plain and popular 
form an epitome of the leading facts of animal and vege- 
table morphology. This part of the work is admirably 
done. Indeed we do not know any writings of this 


nature better calculated to accomplish their object of , 


making science easy to the general reader; and as the 
spirit is thronghout tender, not to say sympathetic, 
towards traditional beliefs, the book deserves a large 
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circulation among the always increasing class of persons 
who desire to learn, with a small amount of trouble and 
without fear of stumbling upon any cloven haof, what 
biological science has done, is doing, and is likely to do. 
In a word, this part of the book, besides being written in 
a very graceful style, well exemplifies the truth that no 
writer is so able to serve up to the general public the facts 
of science in a palatable form as one who is himself a 
practical worker in the subjects which he expounds. In 
the interests of scientific education, therefore, we should 
like to see “The Bible and Science” pass through any 
number of editions. 

Coming now to what is professedly the main object of 
the work, opinions of course will differ as to the success 
which has attended Dr. Brunton’s efforts. And here it 
may be observed, first of all, that it is not very clear what 
the author himself thinks about the deeper topics that 
underlie his expositions. Apparently addressing an 
andience of the straitest sect, he judiciously steers 
clear of all topics save the one immediately before him, 
z.e. showing that the doctrine of evolution is not incom- 
patible with that of the Mosaic cosmology ; and although 
this is perhaps more effectively done than by many pre- 
vious essayists, there is nothing to show that he is not 
adopting the method of St. Paul, which he commends, 
who “ graduated his instructions to the people whom he 
was addressing, first giving them milk, and afterwards 
strong meat” (p. 355). Of course in this there is nothing 
to find fault. Because a man sticks to a text which does 
not happen to contain a confession of faith, we have no 
reason to object that he does not publish his religious 
opinions ; only we think it well to point ont that such is 
here the case, for any reader who is careless or obtuse 
might fail to perceive the adroitness with which Dr. 
Brunton steers his discussion among the rocks of dogma. 
At every point where we feel inclined to ask what our 
author himself believes, we virtually fall into a dialogue 
with him such as that with which is told of another 
eminent man—‘“ What is your own creed?” ‘* The creed 
of all sensible men.” “And what is that?” “ Sensible 
men never say.” 

But whatever Dr. Brunton’s creed may be, his book 
everywhere breathes with such a genuine, and indeed we 
may say pathetic, appreciation of the beauty of the biblical 
writings and the nobility of religious belief, that if he 
fails to strike a chord which through all changes and 
chances is ever ready to vibrate deep down in the bass of 
human nature, we ‘have only to commiserate the reader 
who has departed so far from the best and the purest of 
human emotions. Having travelled through Palestine, 
and knowing his Bible as thoroughly as his science, Dr. 
Brunton gives us some beautiful little sketches of Bible 
scenes, lighted up by numberless interesting suggestions 


derived from modern science, as well as by the glow of a 


singularly vivid imagination. Take, for instance, the 


following :— 


“ Never in my life do I remember a pleasanter moment 
than when 1 sat down on one of these, and looked at the 
scene before me, for this was the realization of my child- 
hood’s dream ; this was the spot where Joseph had lived. 
Yonder might have been the granaries where he received 
his brothers; here, in the neighbourhood, stood his 
house, where he returned, weary of his day’s work, and 
was received by his lovely and loving wife Asenath, 
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whose gentle care had obliterated from his mind, not only 
all the sorrows and trials of his early life, the hatred of 
kis brothers, his slavery in Egypt, his temptations in 
Potiphar’s house, and his long imprisonment in the 
dungeon, but had almost made him forget his dead 
mother, the kind old father who had loved him so well, 
and the little brother Benjamin to whom he had been so 
deeply attached, so that he called the name of his first- 
born son Manasseh, ‘ For God,’ said he, ‘hath made me 
forget all my toil, and all my father’s house.’ .. . Let 
us, in order to form an idea of the country, suppose 
Joseph at this time of the year to be starting on a tour of 
inspection, and let us in thought accompany him. 

‘He has said farewell to his wife and children. His 
cheriot and horses are at the gate, he springs up, and, 
accompanied by his attendants, drives onward towards 
the southern point of the Delta, just where it joins the 
Nile valley. At first he proceeds amongst shady trees, 
bounded on either side by fertile gardens ; but as he rides 
on, his path lies through a strip of hard sandy desert, in 
crossing which the hind legs of one of the horses ridden 
by his attendants suddenly becomes paralysed, the animal 
sinks upon its haunches, and the horseman falls back- 
wards. The Cerastes, or horned snake, a little viper only 
about a foot long, lying concealed in the sand, which it 
resembles in colour, irritated by the passage of the caval- 
cade, has bitten the horse’s heel. Immediately the poison 
spreads up the leg, paralysing it,and, when it reaches the 
spinal cord, paralyses it also, thus destroying the power 
of both hind legs, and causing them to give way under the 
weight of the animal, Only within the last year or two 
have we learned the exact manner in which such a poison 
as this acts upon the body; but centuries ago its general 
effect was well known, and no more vivid description of 
it cculd be given than that of the dying Jacob, who com- 
pared his son Dan to ‘an adder in the way, a serpent in 
the path, biting the horse’s heels, so that the rider falleth 
backwards.’ ” 


In a similarly picturesque manner we are carried 
through sundry scenes of eariy Egyptian life, of the 
bondage of the Israelites, thcir exodus, wanderings, and 
conquest of Palestine. In the course of this exposition, 
which only errs from being too short, several interesting 
suggestions are made as to the possible origin of the 
accounts of some of the Pentateuch miracles. Thus, 
speaking of the plagues, he says :— 


“ Amongst these was one that used to puzzle me not a 
little, the plague of ‘darkness which might he felt.’ Why, 
thought I, did all the people remain in the dwellings? 
Why could they not take lanterns with them and move 
out? But a day which I spent at Port Said showed me 
what was probably the reason, On waking in the morn- 
ing it seemed to me that everything had been turned into 
pea-soup. Above, around, and on every side, was a thick 
yellow mist, darkening the air like a London fog, but 
differing from it in this respect, that it was a darkness 
perceptible ; a darkness that might be felt, and painfully 
felt too, for it was caused by a storm of sand, driven by 
the wind, and every particle stinging the skin like a 
needle.”’ 


Again, regarding the passage of the Jordan, ke 


writes :— 


“One of the puzzles of my childhood’s days was to 
imagine the condition of the waters thus cut off, for I 
fancied to myself the River Jordan like such streams as | 
had been accustomed to, flowing through a small channel 
with level meadows stretching on either side. How then, 
I thought, did the waters stand up as ina heap? I could 
picture to myself a steep, glassy wall of water running 
across the channel itself, but was there likewise a level 
wall along each bank, or did the waters flow over the 
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meadows ©n either side? On sceing the Jordan, however, 
I at once Ciscovered the solution of my childhood’s 
difficulty.” 

Then, after describing the double channel of the river— 


“Within this larger or outer channel, confined by its 
bank on either side, the waters of the river might become 
filled up asa heap. Here wasan answer to one inquiry of 
childhood. There were no invisible or glassy walls, in- 
deed, at the sides to prevent the waters from running over 
the surrounding country. Was there, then, one to draw 
them up in their channel, and thus to cut them off towards 
the Dead Sea? or was the dam here simply of earth? 
Cn standing at the river’s brink, the whole scene appeared 
to pass before me. The country around is highly vol- 
canic. Earthquakes occur with great frequency, and 
during such convulsions of nature we know that the 
relations of land and water become greatly altcred. . . . 
Here, I thought, we have a method by which the Israel- 
ites were able to pass over dryshod. If the bed of the 
stream at this place underwent a sudden upheaval at the 
time of their passage, the consequences would be exactly 
those which are described in the Book of Joshua. The 
waters would rise up like a heap, filling the channel far 
up the vallcy, and those flowing down to the Dead 5ea 
would be cut off. 

“To some this explanation may scem mere fancy, but 
it appears to be the one accepted by the psalmist. for in 
the 114th Psalm we find, ‘ Jordan was driven back. The 
mountains skipped like rams, and the little hills like 
lambs, What ailed thee, O thou sea, that thou fieddest? 
thou Jordan, that thou wast driven back? Ye mountains, 
that ye skipped like rams; and ye little hills, like lambs + 
Tremble, thou earth, at the presence of the Lord, at the 
presence of the God of Jacob.’ Here the psalmist 
seems to ask the question why Jordan was driven hack, 
and to give us indirectly as an answer that the earth 
trembled, or, in other words, that there was an earth- 
quake.” 

Dr. Brunton seems rather fond of this naturalistic or 
rationalistic method of explaining the miraculous element 
in the Old Testament records; but it is cvident that the 
method only serves to let in miracles at the back-door 
instead of at the front. In this case, for instance, we 
cannot suppose Joshua to have known that an carthquake 


| was about to take place, or, if he did, that its effect would 


be to divert the course of the river in the way that Dr, 
Brunton imagines. (There is a possibility, however, in 
the subsequent instance with which Dr. Brunton deals, of 
Joshua commanding the sun and moon to stand still, or 
become “dumb,” that he expected an cclipse, and made 
good capital of his knowledge.) Therefore we must 
attribute the occurrence of the earthquake at the moment 
when the tribes were ready to pass over the river as due 
to a lucky coincidence which in itsclf would have been 
little short of miraculous. And the multiplication of such 
coineidences that would be required to explain ail the 
Pentateuch miracles by this method would render their 
occurrence unaccountable save on the hypothesis of a 
designing mind; and this would constitute them mira- 
culous in the sense of being supernatural. Moreover, 
many of the miracles cannot possibly be met even 
by the hypothesis of coincidence. Thus the passage 
through the Red Sea, which is so analogous to the 
passage through the Jordan, cannot be thus met. Here 
no earthquake could have produced the effect described, 
and if we accept the record as history we are compelled 
to “imagine the waters standing up as in a heap,” with 
all the difficulty of “picturing a steep, glassy wall of 
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water,’’ &c. We therefore question whether the theory 
which led, as Dr. Brunton tells us, to the ‘‘ puzzles’’ of 
his “childhood’s days,” was really more beset with “ diffi- 
culty’’ than the one whereby he now endeavours to make 
his ‘‘ Bible’? square with his “Science.’’ Better swallow 
miracles in the lump, and so obtain at least con- 
sistency, than try to save the historical accuracy of the 
Pentateuch by playing hide-and-seek with scientific 
principles, with the result of always losing the game. 

The closing chapters of the book are occupied with an 
endeavour to make evolution acceptable to the orthodox 
mind. Here we wonder that no mention is made of the 
circumstance that the order in which the flora and fauna 
are said by the Mosaic account to have appeared upon 
the earth corresponds with that which the theory of evo- 
lution requires and the evidence of geology proves. On 
the other hand there are some original ideas which may 
be found of use among Churchmen of Broad Church pro- 
clivities. Thus, after quoting Milton’s account of Adam 
and Eve in Paradise, Dr. Brunton says :— 


“ This is a very beautiful picture, but it is not at all the 
one given in Genesis, for there we find that man, after 
the fall, was a being in the condition of savages of the 
Stone Age of Europe, clad in skins, and tilling the ground 
with implements of wood or stone, the use of metals being 
unknown till generations afterwards. And yet this being, 
low in the scale as we would term him, is represented as 
being so much higher in wisdom than Adam before the 
fall, that he was reckoned almost as a God in comparison, 
for in Genesis iii. 22, we read that ‘The Lord said 
Behold! the man is become as one of us, to know good 
and evil.’ Sothat while the Miltonic account of primitive 
man is an absolute contradiction ofthe notions of evolution, 
the Mosaic account is in conformity with them.” 


Obviously, enough allowance is not here made for 
what Mr. Darwin would call the “changed conditions of 
life” which befell Adam and Eve on being turned out of 
Paradise ; the curse so materially altered their “ environ- 
ment” that, as our other apostle of evolution would say, 
they were no longer “in harmony” with it. Surely, then, 
Milton was right in representing Adam and Eve in 
Paradise, not as worse than “ savages of the Stone Age of 
Europe,” but rather as a happy and innocent pair living 
in the midst of plenty, and having access to certain 
trees which presented physiological properties of so 
remarkable a character that we greatly wish Dr. Brunton, 
with his well-known ability in this line of inquiry, could 
find an opportunity of making them the subject of his 
next experimental research. 


Less open to criticism is the following :— 


“Now it is very remarkable that the doctrine of 
evolution, be it true or no, exactly agrees with the Mosaic 
account in reference to the place where man was created, 
whether this creation took place by special act or by 
evolutionary process. It took place in a paradise, where 
the air was balmy, where fruit-trees were plentiful, and 
where there were no carnivorous animals to prey upon 
and attack man. For man differs from the lower animals 
in the absence of a furry or hairy coat (although, curiously 
enough, such a coat is possessed by unborn children). 
Now, if for a moment we suppose ourselves driven to 
conclude that, in respect of his physical nature, man was 
evolved from a lower type of life, he could not have lost 
his hairy coat unless the air had been soft and balmy; 
for the essence of the doctrine is that the fittest only 
survive, and the fittest to survive exposure to heat or cold 
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would not have been the naked, but the hairy individuals. 
Had not food been abundant and easily masticated, like 
the fruit of trees, man would not have lost the projecting 
muzzle and larger jaws of the apes, as a small jaw would 
be less fitted for the mastication of hard and innutritious 
food. Had man been liable to the attacks of wild beasts 
in this paradise, he could not have lost the large canines 
which form such powerful implements of defence in the 
gorilla. Nor would he have remained so long helpless, 
and unable to take care of himself, unless in such a 
paradise as we have supposed, where all the conditions of 
life were favourable. The children, which were long in 
developing, would have been at a disadvantage in the 
struggle for existence; they would have died off ; and the 
progenitors of the human race could never have deve- 
loped into men. 

“The site, too, of the paradise, according to the evolu- 
tion theory, agrees exactly with that indicated in the Book 
of Genesis, and, indeed, until I saw a map by Haeckel, 
the most prominent defender of the evolution theory in 
Germany, I was puzzled to understand the Mosaic account. 
It reads thus [see Genesis]. The site thus indicated with 
the utmost precision by Moses is perhaps the only one 
upon the surface of the whole earth which fulfils the 
demands of the doctrine of evolution. For, as we have 
already seen, according to this doctrine man must have 
been developed in a genial climate, in a spot where abun- 
dance of food existed. Now such a place might perhaps 
be found in a similar latitude in America, but it is agreed 
by all evolutionists that man could not possibly have been 
developed in the new world, because his affinities are 
altogether with the monkeys of the old world, and not 
with those of the new. This is the only point, too, from 
which man could have spread in such a way as would 
agree with the distribution of races which we now find. 

* But man did not always continue to live in this para- 
dise. He was driven out; according to the theory of 
evolution, he was probably forced to migrate from this 
sacred spot for the same reason that races have been 
forced to migrate ever since, namely, want of food due 
to increasing numbers. These increasing numbers would, 
first of all, consume the natural fruits of the trees; they 
would then be forced to till the ground, aud, finally, some 
of them would be obliged to leave altogether. We read 
in Genesis that the woman was cursed in her conception 
being multiplied, and that the man was cursed by having 
to till the ground by the sweat of his brow. While in 
paradise he was naked, but after he left it he wore 
coats of skin. He had not yet learnt the use of metals, 
and his tools and implements must have been those of 
wood and stone. For, according to Genesis, it was not 
until several generations afterwards that Tubal-Cain 
taught men the use of brass and iron. 

“However man was formed, then, the Mosaic account 
corresponds with what we find in the progress of civilisa- 
tion—the Stone Age precedes that of Bronze and Iron. 
The paradise whose locality was indicated by Moses has 
now disappeared beneath the waters of the Indian Ocean. 
Whether its disappearance was preceded by some great 
volcanic eruption or not, and whether such an eruption 
is referred to in the mention of the flaming sword which 
turned every way, we cannot tell; but we have no indica- 
tion in Genesis of the submergence of paradise until the 
time of the Flood, which,” in accordance with Hugh Miller's 
idea, is supposed by our authorto have been due to a 
subsidence of the land. 


We have quoted this passage at length, because it serves 
to suggest that “the grand old legend’’ may contain in 
its beautiful allegory more of traditional history than the 
present age is always inclined to suppose. Enough has 
now been said to indicate the general nature of “ The Bible 
and Science,’ although it may be added that it is fur- 
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nished with an excellent index. Itis an entertaining and 
instructive book, and we wish it all success. 
GEORGE J. ROMANES 


piano oae EDITOR 


[The Editor does not hold himself respoustble for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous contaunications, 

[The Ladttor urgently requests correspondents to keep their letters 
as short as possible. The pressure ox his space ts so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing ieteresting and ncvel facts.) 


Thought-Reading 


By the courtesy of Dr. G. M. Beard of New York I had the 
opportunity of witnessing some interesting experiments in arti- 
ficial trance performed on one of his trained patients, thonght- 
reading being one of the phases exhibited. After his discovering 
objects in the u:ual way, I used a fine copper wire about a yard 
in length. I wound one end round the right hand of the 
patient (after he was hyperotised) and then placed his wired 
hand against his forehead. The patient then wandered round 
the room in an aimless sort of manner, the wire all the time 
being quite slack, but the moment I attempted, however gently, 
to increase the tension just sufficient for him to feel it, he in- 
stantly moved off along the direction of the wire, like a horse with 
arein, I subsequently tried a thicker wire. The patient stood 
with his face in a direction at right angles to my own; he moved 
straight towards the table on my left hand, and after oscillating 
his head sideways as if trying to find some particular spot, he 
finally brought his forehead slowly but with great accuracy down 
upon a metal disk about 1} inches in diameter, and at a distance 
of about 18 inches from the edge of the table. This was exactly 
what I had ‘“ willed.” 

The different effects produced by a slack and a stiff copper 
wire respectively would seem to show, clearly, that the patient 
cannot acquire the ‘‘ will” of the operator unless the connection 
be sufficiently rigid to communicate the involuntary muscular 
action of the operator, however imperceptible such action may 
be to the latter himself, who wills what the patient is to do. 

GEORGE llENSLOW 


A Gun-Signal Recorder 


In the judgment recently delivered by Mr. Mansfield on the 
stranding of the steamer Deitaesic, he says :—‘' With respect to 
the signals from the Hook Tower it is stated that the gunner 
who discharged the gun—a twenty-four pound gun—commenced 
firing at 1.50 a.m, on July 4, and continued firing at intervals of 
ten minutes till 10.10a.m. He took the time from his watch, 
as his sandglasses were unserviceable ; he had no light but a 
dark lantern in his ganhonse, Without imputing to him inten- 
tional neglect of his duty or wilful misrepresentation, it seems to 
the Court that he may have been less vigilant and less accurate 
than men who were keenly awake to the difficulties of their 
position, and who must have known that the safety of the ship 
was involved in their taking the time between the signals with 
scrupulous care. In his unsupported testimony the Court cannot 
find that the signals from the [look Tower were fired at regular 
intervals of ten minutes. Looking at the importance of accu- 
racy between the intervals of the fog-signals, the Court wish to 
draw attention to the statement of the gunner that he has no 
relief in bis duty, however prolonged it may he; nor do the 
Court find that there is any check, mechanical or otherwise, on 
the gunner to insure accurate firing.” 

The writer would suggest that a simple recording apparatus 
might be made by means of a clock controlling the movement of 
a strip of paper, as in the Morse telegraph; this strip being 
divided by transverse lines into spaces representing minutes and 
seconds, 

A diaphragm of thin sheet iron, caoutchoue, or other suitable 
material, connected with a metal point as in the phonograph, 
would then register each explosion of the gun by depressing the 
point on to the paper strip, and either making a pencil-mark or 
a perforation, Such an instrament would be a check on the 
accurate firing of the gun in the station where it was placed, and 
the production of the strip would do much to remove the uncer- 
tainty which appears to have existed in the case above cited, 

Liverpool, July 30 Phe Gye 1B 


Symbolical Logic 


As Mr, Venn appears to be really serious in accusing me of 
having misquoted him, J may as well give the whole sentence 
which contains the statement which he says I distorted. The 
complete sentence is this :— 

‘Take, for instance, such problems as those of which Prof. 
Jevons has discussed a sample under the name of Numerical 
Logic (7%. of Sctence, p. 169), as any of those which play so 
large a part in Mr. Macfarlane’s volume, or, still more, as tho-e 
problems in Probability which Boole justly regarded as the 
crowning triumph of his system.” 

I certainly thought that in this sentence the last relative pronoun 
which referred to Boole’s probability problems in general, but 
especially to that much discussed problem (sometimes called his 
‘challenge problem ”) which Boole gave in illustration of what 
he conceived to be the snperiority of his ‘‘ general method” over 
the usual methods. It never struck me therefore that Mr, Venn 
would seriously accuse me of misquoting him because (in order 
not to inflict upon the readers of Nature the irrelevant three- 
quarters of the ahove sentence) I represented him as saying that 
Boole ‘*justly regarded his problems in probability as the crown- 
ing triumph of his system.” What then are the problems to 
which Mr, Venn refers? This, I own, is not a point upon which 
Thave ‘‘any claim to call for an answer,” but I think it is a 
point upon which he might courteously condescend to gratify the 
natural curiosity of many admiring readers of his ‘ Symbolic 
Logic,” who (unlike me, Iam afraid) cannot be suspected of 
any unkind wish to place him in a difficulty, 
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Bisected Humble-Bees 


AT the end of my garden two magnificent lime-trees grow, on 
which bees—of specimens of which I herewith send you por- 
tions—feed at this time of the year by hundreds—by thou- 
sands, What kind of bees are they? But the following are the 
points on which I should like scme information, I-very morning 
I find nnmbers of them on the ground, helpless, behaving very 
much like men when they are drunk, What cau.es this? 
Next, how comes it to pass that, apparently, these helpless tes 
all become bisected or trisected as the specimens I send? This 
morning there are hundreds of portions under the trecs. We 
have a family of ‘‘fly-catchers” in the garden—wonld they do 
10 T, MASHEDER 

The Grammar School, Ashby-de-la-Zouch, July 29 


(The bees are a common species of Bombus (IIumble-bees), 
mostly workers, and mostly bisected at the junction of thorax 
and abdomen, Perhaps wasps are the culprits, adopting this 
method in order to rob the bees of their honey-bags. We shall 
be glad to have information on this point.—Eb.] 


A New Meter for Electric Currents 


In NaTuRg, vol. xxiv. pp. 294-5, you notice a new meter for 
electric currents, giving a description which is fairly correet for a 
slight sketch, and attributing the invention to Mr. Edi:on, The 
invention, however, is not American, but English, and, as the 
inventor, I think myself entitled to whatever credit this entirely 
novel system may merit. My patent rights for America have 
been purchased of me, and the invention will be shortly in use 
in New York, Joun T. Spracug 

Birmingham 


[Our correspondent is doubtless right in his claim. Neyer. 
theless the invention we referred to in the brief note in ques- 
tion has been rerently patented in this country on behalf of 
Mr. Edison, pre-umably at a later date than onr correspondent’s 
invention. We should be glad if he would kindly furnish us 
with the date of his English patent. We certainly meant no 
injustice in publishing the note.—ED.} 


A POPULAR ACCOUNT OF CHAMALEONS? 
Tie 
Th HE next most interesting of the animal’s life processes 
is its change of colour. Mistakes and exaggerations 
as to this matter are of very old date. Aristotle believed 
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the change to be due to the inflation of the body, and we 
all know that in Gay’s fables it is represented as changing 
from black to green, blue, and whits. The truth is the 
ground colour of the animal may vary from pale yellow 
to light or dark green, and so from a bluish to a dark 
leaden colour. 

It is often of a general pale yellow tint, especially at 
night, in the dark and when perfectly dormant. ‘The 
general colour need not be uniform, but in one region of 
one colour, and of another colour in another region, and 
yellow and bluish tints may be so mixed as to produce a 
green appearance. ‘The colours may also be different on 
the two sides of the body. Its most ordinary colour re- 
sembles that of the bark of trees or that of leaves, but 
very distinct and very varied markings may appear as 
spots or stripes of pale gray, or brown, or black, or yellow, 
and the stripes or series of spots may extend longitudinally 
or transversely. Moreover the spots may be either close 
or distant, aid round or angular. They may be dark on 
a light ground, or light on a dark ground. All the 
changes of colour which take place take place gradually, 
and the spots which appear, disappear, and re-appear, 
are not reproduced in the same places with the exception 
of markings which radiate from the eye, and others on 
the tail and limbs. 

My poor friend, the late Mr. H. N. Turner, jun., 
remarked! of a chamzeleon kept by him that its general 
tint varied from brown or olive to bright green and 
yellow. When brought from the dark into lamp-light 
he found that the side next the light changed sooner than 
the other. The line of prominent tubercles in the middle 
of the under surface of the body remains constantly white. 
Mr, Turner’s experiments and those of van der Hoeven 
seem, as was to be expected, to negative the idea that the 
animal can assume the colour of surrounding objects. 

This faculty of colour change is not really so excep- 
tional a phenomenon as many persons suppose. It exists 
in certain mollusks, and notably in the cuttle-fishes, 
which rival the chameleon in their changing tints. It is 
also found in certain frogs and lizards, especially in the 
American kind, called Sf/@rofs. As to fishes, Dr. 
Giinther tells us2: ‘‘In many bright-shining fishes—as 
mackerels, mullets—the colours appear to be brightest in 
the time intervening between the capture of the fish and 
its death, a phenomenon clearly du to the pressure of the 
convulsively-contracied muscles on the chromatophores. 
External irritation readily excites the chromatophores to 
expand—a fact unconsciously utilised by fishermen, who, 
by scaling the red mullet immediately before its death, 
produce the desired intensity of the red colour of the skin, 
without which the fish would not be saleable. In trout 
which are kept alive in dark places, the black chroma- 
tophores are expanded, and consequently such specimens 
are very dark-coloured ; when removed to the light they 
become paler almost instantaneously. 

The chameleon lays eggs, and its manner of doing so 
has been described by Vuallisnieri, who carefully observed 
the actions of a female in his possession. She wandered 
about on the floor of her inclosure til] she found a place 
devoid of dust or sind. There she began to scratch, and 
continued scratching for two days, till she excavated a 
depression four inches wide and six inches deep, in which 
she deposited thirty eggs. She then carefully covered 
them up, first with earth, and then with dry leaves and 
twigs and bits of straw. 

There are now fifty known species of chameleon, and 
twenty-five of them are distinguished by prominences 
either on the end or sides of the muzzle, or over the eyes, 
or on the top of the head, or on the occiput. The first 
twenty-five of the entire list are devoid of such promin- 
ences. Their names and the lozalities whence they come 
are as follows :-- 


1 Proc. Zool. Soc., 1851, p- 203. . 
2 See his recent magnificent work on Fishes, p. 183. 


(1) Chameleo vulgaris is found in Southern Spain, 
Northern and Southern Africa, Asia Minor, Arabia, 
Hindostan, and Ceylon. No other kind of chameleon 
has nearly so extensive a range. 

(2) The kinds called C. /evigatus and (3) C. afinis both 
come from Egypt or Eastern Africa. C. Sevegalensts (4), 
C. gracilis (5), C. granulosus (6), C. dilepis (7), C. 
anchiete (8), and C. fasciatus (9), all come from Western 
Africa. C. cristatus (10) and C, Burchelli (11) come from 
Fernando Po. C. capellis (12), C. ventraizs (13), C. 
pumilus (14), C. namaguensis (15), C. melanocephatis (16), 
C. gutturalis (17), and C. teniabronchus (18), all come 
from Southern Atrica, The kind called C. ¢igrés (19) is 
from the Seychelle Islands; and the two species, C. 
cephalolepis (20) and C, pollenti (21), are from the Comoro 
Islands. C. werrucosus (22), with C. balteatus (23), C. 
lateralis (24), and C. campani (25), are from the great 
island called Madagascar. 

As to each of the next list a word or two must be said. 

The form called C. antémena' (26) is furnished with an 
outgrowth flattened from above downwards, at the end of 
the muzzle, which is cartilaginous towards its distal end. 
C. Labordi? (27) has a similar process more prolonged 
and entirely bony. C. superciliaris® (28) has a triangular 
prominence over each eye. C. fardalis* (29) has a nose 
dilated and toothed on each side in front. In C, glodifer® 
(30) a globular prominence projects anteriorly from each 
side of the end of the muzzle. C. calyPtratus® (31) and 
C. calcaratus’ (32) have each the summit of the head 
conically produced. In C. czcuwllatus® (33) a very pro- 
minent flap extends out on each side from the occiput. 
In C. gularis® (34) there is also a pair of occipital flaps, 
and the same is the case in C. drevzcornis (35), with the 
addition of a process on the end of the snout, covered with 
smooth scales. C. Afal/the™ (36) has a pair of slightly dif- 
ferent occipital flaps with the addition (in the male) of an 
obtuse nasal prominence, which is grooved above. C. rhi- 
noceratus * (37) has a single central elongated hony nasal 
prominence, but no occipital flaps. In C. ior 8 (38) the 
male has two flat, compressed, diverging nasal promin- 
ences covered with large scutes. In C. dzfercus™ (39) 
there is a similar pair of bony processes, and also in C. 
Parsoni® (40). In C. O’ Shaughnessi (41) there are 
also two divergent, compressed, scute-covered nasal 
prominences. In C. ga//us" (42) the nose of the male is 
provided with a single long conical appendage, but it is 
flexible and covered with short tubercles. It and the pre- 
ceding twenty species alsa all come from Madagascar. 
C. nasutus™® (43), from Eastern Africa, has a similar 
flexible protuberance. The snout of C. montium (44) 
has two prominences which are veritable nasal horns 
horizontally projecting forwards from above the nostrils. 
Each is encased in a finely-annulated sheath. It comes 
from the Camaroo1 Mountains. The male of C, Owen7:™ 
(45) has no less than three such sheathed horns, one 
projecting from the front of each orbit, and the other 
from the middle of the nose. It is an inhabitant of the 
Island of Fernando Po. In C, Afedleri* (46) the male 
has a single, compressed bony prominence, sharp-edged 
above. It comes from Eastern Africa, C. monachus™ 
(47) has two large occipital flaps. It is an inhabitant of 


2 Lee. 
4 Lc. Fig. 11. 


1 See Grandidier, Aun. des Sc. Nat., xiv. 1872. 
3 Archiv. du Alus., vi. Pi, NRII. Fiz. 14. 

8 Giiniher, 7.2 S. 1879. p. 149, PL XUT. 

6 Archiv. au Alus , vi. Pl. XXL. Fig. 1. 

? Peters, A/onatsber Berlin, 1869, p. 445. 8 PLZ. S, 1864, p. 746 
9 Gunther, P. Z. S., 1879, p. 149, Pl XU, Fig. B. 

10 7c, Fig. A; and Ann. and lag. of Nat. Hist., May, 1881, p. 358. 
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13 Gunther, inv. and Mag. Nat. Hist.,p 242, Pl. XIU. . 
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the Island of Socotra. There are also the occipital flaps in 
C. Petersti* (48), from Eastern Africa. The two remain- 
ing chameleons are so distinct from the foregoing that 
they rank as a distinct genus called Rhampholeon, a 
genus which was instituted by Dr. Giinther in 1874. The 
first of these, A. sfectrim ® (49) is from the Camaroons ; 
the second, A. AcrstentZ? (50) is from Eastern Africa. 
Both agree and remarsably differ from all other chame- 
leons in having the tail short, it being only one-third the 
total length, or even less. Though its end is prehensile, 
its prehensile action must be much less perfect than that 
of the tails of the preceding forty-eight kinds; but this 
defect is compensated for by the development of a sharp 
tooth, or denticle, at the inner side of the base of each 
claw, which must give it a firmer grip. Moreover in A. 
Spectrum, though not in A. Kersfenz?, the grip is yet 
further aided by a spine which projects vertically from 
the inner, or flexor, surface of each finger or toe. In 7. 
spectrum each eyebrow is produced into a flexible horn- 
like prominence. In A. Aerstent? two long processes 
project forwards, one over an‘ in front of either eye. 

Thus the geographical distribution of the chameleons 
is very remarkable. With the single exception of the 
common species they are entirely confined to Africa and 
certain more or less adjacent islands, and exist mainly on 
the south of the equator. No less than twenty-one out of 
the fifty kinds are from Madagasear, and of the twenty- 
five kinds which have been enumerated as having horns 
or other remarkable processes on the head, no less than 
seventeen are from the same very interesting i-land, 
which is thus the great home of chameleons generally, 
and especially of these curiously distinguished kinds. The 
plate-snouted (C. avtimrena and C. Labord?), the bony, 
double-horned species °C. mtior, C. bifurcus, C. Parsontt, 
and C. O'Shaughnessit), and the lofty-helmeted (C. 
ealyptratus and C. calcaratzs) kinds are quite peculiar to 
Madagascar. Those with occipital lobes are found not 
only there, but also in Mozambiqu> an1 the Island of 
Socotra, The Madagasear single-horned C. rznoceratus 
is. resembled by the East African C. J/cl/eré and the 
flexible-snouted Madagascar form, C. gal/us, is resembled 
by the East African C. wasatus. The species with true 
horny sheaths to their horns (C. montium and C. Owceni?) 
are exclusively West African forms. 

Fernando Po possesses three species. Two are from 
the Camaroons. One is an inhabitant of the Seychelle 
Islands, and two are from the Comoro Islands between 


Africa and Madagascar. Apart from the common spccies | 


three kinds are trom Eastern Africa, two from [Egypt 
and Abyssinia, nine from Western Africa, and eight from 
Southern Africa. 

Such are the leading facts with respect to chamzleons 
considered by themselves. Let us now consider their 
more significant relations to other animals. 

The entire mass of animals of all kinds, from what is 
commonly called the animal kingdom, in contrast with 
and in distinction from the vegetable kingdom: this 
great whole is divided into certain vast groups calle 
sub-kingdoms, and the highest of them, called the verte- 
brate sub-kingdom (because its members possess a spinal 
column), comprises ourselves, with all beasts, birds, rep- 
tiles, efts, frogs and toads, and fishes. We and beasts 
constitute what is called a cliss—the class Mammalia. 
Birds form another class—dves. Reptiles (Ze. all 
tortoises, lizards, serpents, and crocodiles, with certain 
extinct kinds) together constitute the class Avféz/za. The 
efts of all kinds, with all frogs and toads, and some other 
creatures, living and extinct, form the class Lafrachia, 
while all fishes are grouped together in the one class 
Pisces. But these five classes are not equally distinct 
one from another. Birds and reptiles, batrachians and 


' family. 
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fishes go together as two sets of clisses or provinces. 
On the province containing birls and reptiles the name 
Sauropsida has been bestowe:l, while the term /chzhyo- 
fseda has been used to denote the province which contains 
both Batrachians and Fishes. 

The existing class of repiles contains four orders :-— 
(1) Crocodilia (crocodiles and alligators); (2) Lacertilia 
(lizards); (3) Ophidia (-erpents); and (4) Chelonia 
(tortoises and turtles). 

The order Lacerti/ia is made up of a certain number of 
large groups, each of which is called a family, which 
family is again compose] of genera, while each genus 
consists of one, two, few or many species. 

The chameleons, as we have seen, form fifty species 
arranged in two genera: forty-eight species in the genus 
Chamaleo, and two in the genus Aamp/olcon. These 
two vencra together constitute a famil,—a family of the 
order Lacertilia. 

Putting aside on this oc‘asion a certain very excep- 
tional genus called A’t‘erta, the families of the order 
Licertilia may be cnumer:ted as follows :—the true 
lizards (Lacertide); the S incs (Se¢ncid@); the Chal- 
cidians ‘Chir/cii7@); the Iguanians (/guwanide); the 
Geckos (Grchotite): and the Monitors (I arenida), 

From all these families thit of the chamzleon differs 
most widely. It differs from all of these :—(1) in the 
compressed body raised from the ground by its long 
limbs; (2) in its tongue; (3) in its eyes; (4) in the 
shape of its feet; ani(5) by the form of the tail, It 
further differs from the [guanians, Lacertians, Scines, and 
Chalvidians, in that its body is not covered with scales. 

There are certain Iguanians which present a slight 
resemblance to the chameleons: such are the American 
Polychris, and still more SAP/i@rops, which has the eye 
covered with a granular eyelid with only a small central 
aperture, and has an equal facility in changing colour, 
These, bowever, are but superficial agreements, and in 
all essential points Spi@rops is a true lguanian, and in no 
way a chameleon. 

Prof Parxer assures us that while the chamecleon is 
an animal, the structure of the skull of which is “spe- 
cialised to the utmost,” it is nevertheless in other respects 
avery low form. 

The answer to our question, “ What is a chamzleon?” 
is, then, that it is a very exceptional family of the order 
Lacertilia, an order of the class Reptilian, a class which, 
together with birds, form the S.uropsidiin province of the 
great vertebrate sub- kingdom of animals. 

Can we gain any light as to the mode of origin of 
chameleons ? 

The best lisht we can obtain as to the origin of existing 
forms is der ved from the fossil remains of creatures 
nearly allied to them. In this way we have been able 
pretty clearly to asccrtain that hog-lite creatures and 
ruminating animals are diverging offshoots fromm a much 
more ancient, common, and intermediate type. 

In this way also we have, | think, fair evidence to show 
that the cats are derived from creatures morc or less nearly 
allied to the existing civets. 

But the science of organic fossil remains— paleontology 
—has only as yet been able (so far as 1 am aware) to 
point to one relic which has been supposed to be of cha- 
mzleon nature—part of a lower jaw from Eovcne deposits 
in North America. It would be curious if an ancient 
chamzleon should be discovered to have inhabited a 
region so distant frem the home of the existing kinds as 
is North America. It would not however be an unparal- 
lelled fact, for the existing (ld World camel was once a 
New World form. The true nature however of the frag- 
mentiry fossil is very doubtful, and we may therefore say 
that a- yct we have no evidence as to the antiquity of the 
But should the fossil turn out to be really part of 
the jaw of a chameleon, it would but tend to show that 
the group itself existed already in Eocene times; it wou 
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not throw any light upon the mode of origtu of that 
group. 

The chameleons have, as we have seen, their main 
home in Madagascar. That island is also the main home of 
another very exceptional group, the exceptional group of 
beasts called lemurs, But lemurs have muchresemblance, 
though probably no true affinity, with apes, and the apes 
are a group, even more isolated perhaps than lemurs. It 
is as yet quite impossible to say from what root the ape 
order took its origin. 

The same thing may be said (and a few weeks ago was 
said by our president in this room) respecting the ceta- 
ceans, the order, that is, of whales and porpoises. The 
same thing again may be said of that very exceptional 
order of flying beasts, the bats. The chameleon family 
then is only one of many others which have this at 
present quite isolated character. But if we can obtain no 
clue as to the chameeleon’s origin, can we detect any 
special or unexpected affinities between it and any other 
creatures which do not belong to its own class, the class 
of reptiles ? 

It is now very generally supposed that birds have been 
derived from reptiles, and there seem to have been two 
distinct lines of descent—the ostrich kind of birds, from 
extinct land reptiles called Dzzosauria (of which the great 
Jguanodou of the Wealden formation is a type) and the 
other birds from extinct flying reptiles called Prerosauria, 
which had much analogy with our bats. This double 
origin (which I advocated ten years ago) has recently 
been reinforced by investigations of Prof. Vogt with 
respect to that extinct feathered creature of the Oolite, 
the Archeopteryx, which turns out to have many affinities 
with the Pterosauria. 

Now the chamzleon has no resemblance either to the 
Dinosaurian or to the Pterosaurian reptiles, and certainly 
nothing could well be less bird-like in appearance or in 
habits than the chamzleon. The one only point of 
resemblance—that between its pincer-like feet and those 
of the parrots—is but a very incomplete one, as we have 
already seen. Nevertheless there is one strange and 
imexpected structural character already noted to which it 
may be interesting to revert. 

In birds the lungs (unlike our own and those of beasts) 
are not closed bags, but communicate with air-sacs which 
extend far and wide within the body, and which doubt- 
less facilitate their powers of aérial locomotion. In the 
most active lizards, which dart so quickly to their shelter 
that the eye cannot follow them, there is nothing of the 
kind; neither is there in those little lizards which take 
such long jumps with the help of their parachute-like 
wings, that they may he said to flit—lizards called by the 
absurdly formidable name of ‘‘flying dragons ;” yet in 
the chameleon, in spite of its sluggishness, such sacs are 
present, and thus render unavailing a character which 
might otherwise be employed to distinguish all birds from 
all existing reptiles. 

But though neither comparative anatomy nor palzon- 
tology yet cnables us to speculate profitably on the 
origin of the chameleon’s family, there is one feature 
met with in many of the species which tends to shed a 
certain amount of light on principles of variation, and 
therefore on that of specific origin generally. I refer to 
the circumstance that so many kinds of chameleons 
develop crests, processes, or horns on the muzzle and over 
the eyes or on the occiput. These outgrowths are so 
different one from another that it is impossible to believe 
that they have arisen by inheritance and descent from 
any one peculiarity of the kind. Superciliary promi- 
nences could not give rise to nasal protuberances, or 
bony outgrowths to true horn-sheathed excrescences, anc 
mone ot these could either be the parents or the cffspring 
©f occipital flaps. 

The phenomenon is parallel to what we find in certain 
groups of birds, as ¢.¢., the birds of paradise, so many 


kinds of which develop unusual feathery outgrowths— 
these outgrowths being often so different in nature that 
they cannot be supposed to have been derived by in- 
heritance one from another. 

In such birds then we must admit (as I have long ago 
urged) that there exists an innate tendency to unusual 
outgrowths of feathers of one or another kind, and 
similarly we must admit that there is extant in the nature 
or essence of chameleons a tendency to osseous or horny 
outgrowths from the head of one or of another kind. It 
has been suggested that these outgrowths in the males 
are due to the wayward fancy of female chameleon taste. 
And certainly the female chamzleon, with her excep- 
tional power of independently moving her eyes, and so 
simultaneously considering and accurately comparing the 
horns and warts of two rival swains, is unusually quali- 
fied for making a careful matrimonial choice. Seriously 
speaking, however, I regard this explanation as quite 
inadequate. 

I have elsewhere! given my reasons for considering 
this explanation to be a mistaken one, but the question is 
far too wide to discuss to-day, suffice it to say that even 
if this hypothesis were correct it would but imply the 
presence of an innate tendency in the female to admire 
horny and warty prominences of certain varied kinds. 
The one innate tendency is as mysterious, and when 
deeply considered as significant as in the other. 

But apart from these questions, which, however inter- 
esting they may be, are still matters of uncertain specula- 
tion, the actual structure and the unqnestionable facts of 
the chamaleon’s physiology are, as 1 trust you will now 
agree with me in saying, matters of very great interest. 
They offer fields as yet unexplored for careful observa- 
tion and experiment. Even the most peculiar and im- 
portant of all the chamzleon’s actions—the emission and 
retraction of its tongue—are actions which, so far as I 
know, are not by any means clearly understood. But 
when to such matters of direct observation or immediate 
inference we add the problems to the solution of which 
elaborate reasoning has to be employed—reasoning based 
on wide knowledge of the structures of animals existing 
and extinct—it will, I think, be evident that the leisure of 
a long life might be usefully devoted to obtaining a com- 
plete and far-reaching knowledge of the natural history of 
that exceptional family of Lacertian reptiles, the family of 
the chameleons. 


THE INTERNATIONAL MEDICAL CONGRESS 


ee seventh meeting of the International Medical 
Congress, which has just been held in London, 
has been remarkable from many points of view. The 
sudden growth of the Congress from an assembly of 
600 to one of over 3000 members, the truly cosmo- 
politan character of the gathering, the great scientific 
activity displayed, the lavish private and public hos- 
pitality and marked Royal patronage conferred, have one 
and all marked out this meeting as a very great event. 
It has been the largest and most complete assembly of 
scientific men that this age, and therefore any age, has 
ever witnessed, and if the results to science should prove 
to be at all commensurate, it will be a very prominent 
event in the history of the progress of science. 

The many and complicated arrangements have been 
admirably planned by Mr. MacCormac and his able 


| assistant, Mr. Makins, and they have borne successfully 
| the heavy strain of a larger number of members than was 


| 


previously expected. The Congress has held six general 

meetings, at each of which an address has been delivered, 

and the more special work has been conducted in the 

fifteen ssctions among which it has been split up. Sir 

James Paget, as President, delivered the opening address 

on Wednesday last, which was characterised by his usual 
* “ Lessons from Nature,’’ Chap, X. (Murray, 1876). 
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eloquence and scientific ability. He did not confine him- 
self to any one subject, but glanced at the progressive 
character of science, the need for the work of all varieties 
of minds, and the aim and purpose of science as applied 
in the medical arts. Onthe same afternoon Prof. Virchow 
discussed the value of pathological experiment in an 
address displaying the most thorough grasp of his sub- 
ject and vigour of thought and diction ; he attacked the 
opponents of vivisection for their utter inconsistence, and 
gave a very weighty protest against their claim to regulate 
the pursuit of knowledge. The French address was to 
have been read by Prof. Raynaud of Paris, but his sudden 
death only a few days before the meeting prevented this 
arrangement being carried out, and the address he had 
already prepared was read by his friend, M. Féréol : it 
dealt with the subject of the right sphere of action, and the 
influence of scepticism in medicine. On Saturday Dr. 
Billings gave a masterly address on Medical Literature , 
his tables showed a most alarming growth in the pro- 
duction of volumes and periodicals during the past ten 
years, but he was able to give some consolation by the 
statement that the rate of growth had of late shown some 
slackening; his wise and witty remarks on book-writing, 
hibliography, cataloguing, and reference were especially 
valuable as coming from a man of considerable experi- 
ence in these matters, and applying equally to all varieties 
of literature. On Monday, Prof. Volkmann, one of Mr. 
Lister’s most ardent disciples in Germany, gave an ad- 
dress on Modern Surgery, which resolved itself into a 
review of the progress and results of antiseptic surgery. 
He was followed by Prof. Pasteur, who in a few moments 
described his latest experiments, and announced results 
which promise to have as important effects for useful 
animals as Jenner’s vaccination has for man. The final 
g neral meeting was held on Tuesday last, when Prof. 
Huxley addre>sed the Congress on the Connection of the 
Biological Sciences with Medicine, tracing this connec- 
tion from step to step, and pointing out the necessity for 
a similar close union in the future. The entertainments 
during the week have been many and brilliant, including, 
in addition to many partly private, a soirée at South 
Kensington Mu eum, a dinner at the Mansion House, 
reception at the Guildhall, reception by Earl and Lady 
Granville, conversazione at the College of Surgeons, and 
informal dinner at the Crystal Palace. Notwithstanding 
all these diversions the real hard work that has been 
done every day by the great mass of the members of the 
Congress has been very great, and this, and the free 
interchange of ideas in conversation of many workers 
in the same part of the field of science, must be produc- 
tive of good, both by its direct effect and by the stimulus 
to work it must afford. Among the many subjects dis- 
cussed, the germ theory and its various practical bearings 
and outcomes, hive had a prominent share. In the 
Surgical section there was a debate on the treatment 
of wounds, in which it was incidentally raised, and 
there appeared to be a general consensus of opinion 
that particulate germs play an all-important part in the 
production of wound diseases, though there was by no 
means such agreement as to the best means of treating 
wounds. In the Pathological section a long and very 
ani nated discussion was introduced by Prof. Klebs, who 
discussed the relations of minute organisms to certain 
specific diseases, Dr, Charlton Bastian supported his 
well-known views, and was opposed by Lister, Virchow, 
Pasteur, Hueter, Cheyne, and Roberts, and it was made 
abundantly evident that the germ theory of disease has 
not only established itself firmly in the faith of scientific 
pathologists, but that its importance is becoming wider 
and greater with rapid strides. By far the moot valuable 
of all the communications bearing upon this subject was 
M. Pasteur’s account of his recent “vaccination” experi- 
ments. He has found that by a special mode of cultiva- 
tion of the poison of chicken cholera he can obtain 
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an attenuated or weakened virus, and that vaccination 
with this attenuated virus, which merely causes slight and 
transient local mischief, protects fowls completely from 
the most active virus for a certain time, and enables them 
to resist the disease for a far longer period. He has also 
demonstrated that the source of the attenuation of the 
virus is the action of atmospheric oxygen, for it is only 
when the “‘germs” are allowed todevelopin the presence 
of abundance of oxygen that the containing fluid becomes 
less intensely poisonous. A “vaccine” for splenic fever 
or charbon could not be obtained in this manner, but if 
the virus be allowed to develop in a solution at a tem- 
perature of 42 —43° C., with free exposure to the air, it 
quickly becomes less active, and ultimately, at the end of 
a few weeks, dies. Experiments on sheep have shown 
that vaccination with this “attenuated lymph” protects 
the animal from the action of the purer and more active 
poison. But great as will be the value of these re- 
searches, even if only applied to the two diseases in 
question, it is far more important to notice their extreme 
importance from a scientific point of view. First of all they 
explain in part the action of oxygen in preventing septic 
infection, and the inflammatory complications of wounds. 
But they alsoexcite the hope, and go far towards showing that 
it is not improbable, that bysome special form of cultivation 
every disease-virus may be thus attenuated and a poison 
result, which if inoculated will produce only a transient 
local change, but will protect from the virulent form of 
the disease as completely as efficient vaccination protects 
from small-pox. Prof. Pastcur referred to the germ 
theory of disease as one which has ceased to number the 
practical triumphs it has won; and every day is giving 
results to add to its importance and value. 


NOTES 
Mr. W. H. Curistiz, F.R.S., has been appointed Astro. 
nomer Royal in succession to Sir George Airy, who retires after 
having filled the office for something like half-a-century. 


On October 17 next, fifty years will lave elapsed since Prof. 
Bunsen, the eminent chemist, received his doctor’s diploma from 
Gottingen University. Ife, however, intends to absent himself 
from Ifeidelberg on the day in question, in order to avoid all 
congratulations and speech-makiag. 


Mr. W. A. Forzes, B.A., Fellow of St. John’s College, 
Cambridge, Trosector to the Zoological Society, has been 
appointed Lecturer on Comparative Anatomy at Charing Cross 
Hospital, zee the Rev. J. F. Blake, removed to Nottingham. 

Tue disenssion in connection with Mr. Mundella’s able state- 
ment on the Education Estimates had no special hearing on the 
teaching of science in elementary schools, Steps are evidently 
being taken to make elementary education more and more 
efficient, to give those whose school years are short and precious 
every opportunity of acquiring a knowledge of things that will 
he really useful to them in after life, It is clear from the facts 
and figures, as well as the tone of Mr. Mundella’s address, that 
the education of the country is safe in his hands, In the pro- 
posals for the revision of the Code laid on the table of the House 
are several changes for the better. Ininfant schools, for example, 
part of the course provided for is a systematic! one of simple 
lessons on objects and on the phenomena of nature and common 
life. Among the ‘Class Subjects” in boys’ and girls’ schools 
are Physical Geography and Elementary Science, and among 
the specific subjects are Mechanics, Animal Physiology, Botany, 
Principles of Agriculture, and Domestic Economy, This is all 
in the right direction, and is just what we should expect from an 
Education Minister like Mr, Mundella. 


Mr. MuNDELLA stated on Monday that Prof. Leone Levi has 
prepared an elaborate report on technical education in Italy, 
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which will be referred to_ the Royal Commission about to be 
appointed, 


AT the Exhibition of Electricity the completion of the English 
telegraphic department is progressing favourably, The series 
of solid and compact sounders used in the British service will 
contrast, not without advantage, with the quadruplex Bandat 
and other apparatus presented Ly the French administration, 
The Italian historical section is full of relics of instruments used 
by Galvani, Volta, &e, A large number of autographs will 
be exhibited, among which we may note a letter from Volta 
to Sir Joseph Banks, then presiclent of the Royal Society. This 
document is stated to be the fist description of the Voltaic 
battery ever written by its i.ventor, A small magnet, which 
Galileo armed with his own hand, is exhibited, as well as 
another magnet used by the academicians ‘‘del Cimento ” for 
their determination of the laws of the variation of the attractive 
power according to distance. The Academy of Aérostation of 
Paris exhibits a model of the electro-subtractor, an electrical 
balloon constructed according to the principles advocated by 
Dupuy de Lome, and a number of other electrical instru- 
ments, M. Jules Godard, a well-known aéronaut, has sent an 
electrical warner ; when the balloon is descending an electrical 
vibrator is set in operation; when it is ascending another bell 
rings. This effect is obtained very simply by a valve, which 
js in eqnilibrium when the balloon keeps its level, and is moved 
by a slight wind. The formal opening was to take place yester- 
day bya visit of the President of the Republic, and the doors 
will be thrown open to the public to-day, although much remains 
to be done for the completion of the display, which will be a 
great success. 


THE French Government has appointed a Committee, pre- 
sided over by Rear-Admiral Bourgeois, to study the different 
applications of electricity to navigation, 


THE rapid advance of civiisation, it is admitted, has the 
effect of cansing native races more and more to disappear. It 
is therefore the duty of scientific ethnology to save the little 
which exists still in its originality from destruction, and to pre- 
serve the few authentic fragments of an epoch which threatens 
to be annihilated. The Authropoloyical Society of Hamburg 
has issned an application to all tho-e who have occa in, either 
by their position or calling, &e., especially to consuls, mission- 
aries, merchants, captains, to enter their notes on little 
known countries and their populations on a schedule which the 
Society will supply, The question. being intentionally short and 
as few as possible, any further communications on the character 
of the country, notes on the climate, ecrrections of the charts 
and sailing directions, would be thankfully welcomed, A great 
service would Le rendered also by sending ethnographical objects, 
photographs, models, &c., which will be entrusted to the care of 
the Ethnological Museum. 


From a Report on the means employed in France for pro- 
tecting the vine from de-truction by the Phylloxera, by Mr. C. 11. 
Perceval, H.M. Consul at Bordeaux, we take the following 
interesting extract :—‘‘ The information which ! have gathered 


on this subject, from official and other sources, tends to reduce | 


the methods used to the following three :—firstly, submersion of 
the vineyard, when practicable; secondly, by employing insecti- 
cides ; and, thirdly, where the vineyards have been de-troyed, 
by the plantation of American varieties of vines, who-e roots 
offer more resistance to the attack of the insect. M, Armand 
Lalande, the President of the Cham! er of Commerce of Bor- 
deanx, Proprietor of exten-ive vineyards in the Médoc, a geutle- 
man to whom ! am much indebted for the information and 
assistance which he has been kind enongh to afford me in Grawing 
up this Report, addres:ed a meeting of that Lody held jn March 


last on various topics, and I translate the following from his 
remarks regarding the Phylloxera :—‘ The Chamber of Com- 
merce has not ceased to show the extreme importance which it 
attaches to all the means employable in combating this dreadful 
scourge, Of the 2,200,000 hectares which composed the vine- 
yards of France, §00,0co are destroyed, 500,000 others are 
greatly attacked : it is a loss of more than three milliards to the 
country. The Gironde is one of the departments which has 
suffered most: one-third of ihe vineyards are destroyed, another 
third is badly attacked. We must admit, with sorrow, that the 
very sources of our commerce and of the well-being of our 
southern population are most seriou-ly compromised, Still we 
have great hopes that, by energetic and intelligent efforts, we 
may be enabled gradnally to arrest and repair the evil. For the 
very important vineyards of the Gironde, where <ubmersion is 
possible, it isa sure remedy, which is generally employed, and 
with invariable succe-s. In the cases of vineyards already de- 
stroyed, the remedy seems to be, to reconstitute them by planting 
American vines as stocks for grafting French cuttings on, which 
plan has leen the subject of satisfactory and conclusive experi- 
ments for the last few years, especially in Languedoc. Where 
the vines are not too far gone, a judicions use of sulphur of 
carbon is a certain means of preservation, and, in most cases, 
practicable, owing to the moderation of the cost.’ He then 
states that he bases his opinion on astoni hing and conclusive 
results, which he has observed in immense vineyards in Langue- 
doc, and also in others of the Gironde, and pro,o es that steps 
may be talen to hold an international congress on Phylloxera 
here in the autumn.” The Congress is to open on September 5. 
As we iutimated last week, another Viticuliural Congress meets 
in Milan next wezk. Mr, Perceval gives some valuable details 
on the various methods of treating the disease, 


MM. Kocu AND KLocke, who have continued during the 
suramer of 1880 their interesting ob:ervations on the motion of 
the Morteratsch glacier, publish their results in the eighth volume 
of the Proceedings of the Natural Hi-tory Society of Freiburg. 
They have measured each helf-hour during a fortnight the motion 
of a point on the glacier, and this year, as well as during the 
foregoing year, their results are almost negative, ¢.e. the motion 
was so slow, and the advance of their signal-stick was so small 
and often even negative, that nothing can be inferred until 
now as tothe motion of this glacier, Thus observing, for in- 
stance, the advance of their signal each half hour, on September 
11, from midday to six o’clock in the evening, they find the 
following figures, in millimetres: 0°5, —0°5, —0°5, 0°5, 00, 
0'2, -O°2, O°2, —1'O, 1°3, —1°5, —1°5, the negative figures 
showing a back movement of the signal, Therefore MM, Koch 
and Klocke have undertaken a thorough verification of their 
instruments, and they have arrived at the conelusion that the 
motion observed cannot be attributed to errors of observation. 
Besides they have devised a special arrangement for keeping 
their signal motionless in the ice; they sink into the ice of the 
glacier a large copper tube which is filled with ice and salt, and 
covered by a small hill of ice, and only then they adjust their 
seale on the tube, This signal remaining firm thronghout the 
day in the ice, the theodolite being also motionless, and the 
probable errors of observation not exceeding o°3 millimetres, 


| the small observed motions must be attributed, they suppo<e, to 


some cause yet unknown, 


AT a recent preliminary meeting at Fishmongers’ Hall it was 
resolved to hold a public meeting in the above hall on Friday, 
Angust 5, to make arrangements for holding an International 
Fisheries Exhibition in 1883. 


Unner the superintendence of Mr. Wallace, rector of Inver- 
ness [igh School, several of the scientific societies of Northern 
Scotland met at Elgin on July 29 and 30. Several papers were 
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read and excursions made to places of interest in the neighbour- 
hood, and the meeting seems to have been altogether satisfactory. 
Arrangements were made to hold a similar meeting next year at 
Inverness, 


Tue Annual Meeting of the British Medical Association was 
opened on Tuesday at Ryde, Isle of Wight. 


ANOTHER smart earthquake shock, not so strong however as 
the last, was felt at Geneva on Friday morning. Three earth- 
quake shocks were felt on Thur-day night at Allevard, near Gren- 
oble. An undulatory shock of earthquake was felt at Agram on 
July 28 at 1th. Sm. a.m, Its direction was from south-east to 
north-west, and snbterranean noise accompanied it. Earth- 
quakes are also reported from Haiti on July 5 and 7, from St. 
Vincent June 24 and 25, and from Trinidad on June 29. 


Tue Annual Report of the Paris Observatory for the year 
18So has just been published by the director, Admiral Monchiez. 
The chief work of the Ob:ervatory was the continuation of the 
revision of the Catalogue of Stars of Lalande; and of the 
30,000 observations which were made by the meridian instiu- 
ments 28, 331 were made for this purpose, Until this is finished, 
the Observatory cannot undertake any other great work; and 
a catalogue of 20,000 stars observed two or three times up to the 
end of 1879 is already prepared. As to the precise determina- 
tion of positions of the fundamental stars, it is not yet begun, 
the astronomers being engaged in the study of the errors of 
instruments. M. Loewy has continued the study of the flexion 
of the meridional instruments, and the error for the larger one 
was found to be about o’o2 mm., that is about one second of 
arc. But M. Mouchez expresses the fear that this small error 
will be less than several accidental errors depending upon 
changes of temperature, upon the movements of the tele- 
scope and upon the errors of refraction due to imperfect 
observations of temperature at various heights. The great 
equatorial telescope was but little used, mainly because of 
the difficulties of management of the revulving tower. With 
the other equatorial telescopes the astronomers of the Ob- 
servatory continued their work on the ecliptical charts, as 
well as of Jupiter, of the comets, of several small planets, and of 
double stars, The great telescope was employed for the first 
time during last year for photography; the photographs of the 
moon, nut, however, as fine as those of Rutherfurd—will prob- 
ably be soon much improved; several photographs of douhle 
stars, and even of nelle, were obtained. The most interesting 
work in physical astronomy was done by M. Thollon with the 
spectroscope; one of the protuberances he studied was rather 
remarhable by its immense length of eight minutes, that is of 
300,000 hilon.etres. Much attentic n was given to the transmission 
of time to the clocks of the Observatory itself, of Paris, and of pro- 
Vincial towns. The astronomical u.n eum, which will be opened at 
the Oi servatory, will soon be quite finished ; it will contain a variety 
of instruments formerly used by renowned astronomers, numerous 
photographs of instruments of different observatories, and por. 
traits; as to these last, the Report speaks in hizh terms of the 
courtesy of several a:troromers in England, who have given all 
facilities for the execution of portraits from originals in their 
possession. After mentioning the various works pur-ued by the 
astroncmers of the Observatory, besides their regular business, 
the Report speaks of the preparations for the observation of the 
transit of Venus in 1882. None of the methods employed until 
now have given quite satisfactory results, and the simple obser- 
vation by telescope may yield errors of as much as ten and 
fifteen seconds. The photographs, which it was necessary to 
enlarge thirty and forty times, do not afford the necessary cleanli- 
ness, ‘Thus the Observatory proposes to employ micrometrical 
measures which will afford a greater degree of accuracy when 
done by telescopes than those which are taken on photographs, 
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THE opening of the Période ‘‘ Electorale” has directed the 
attention of the French Government to the opportunity of con- 
necting the municipal telegraphic system of Paris with the 
postal organisation. It will be the work of a few days, and of 
a few hu dred pounds. 


FroM a privately issued report on silk cultivation in the Chinese 
province of Kwangtung, we learn that in the Pakhoi district, on 
the southern seaboard, wild silkworms are found which feed on 
the camphor tree, and their silk is utilised in a singular manner. 
When the caterpillar hos attained its full size, and is about to 
enter the fufa state, it is cut open and the silk extracted in a 
form much resembling catgut. This substance, having undergone 
a process of hardening, makes excellent fish line, and is generally 
used for that purpose in the Pakhoi district. 


From the Ce/ontes and India we learn that a thick vein of a 
peculiar suh tance, which, according to local chemists, contains 
§0 per cent. of pure paraffin, has been discovered at }lawkes 
Bay, New Zealand, It is said to be worth 40’. per ton, and to 
exist in enormous quantities, 


THE latest excavations made by order of the Athens Archxo- 
logical Society at Tanagra, the well-known place in Bovotia 
whence come the charming terra-cotta figures, have yielded im- 
portant results, On the northern side of the town, in front of 
the principal gate, fifteen tombs were discovered which were 
completely untouched. They contained some sixty clay figures, 
most of them perfect, and measuring between 10 and 35 centi- 
metres in height. They represent satyrs and women standing 
and sitting, and one is a group of two figures. Lesides these 
many vessels were found, amongst which some twenty lekythoi 
(paint and oil phial.) with antique-painted ornaments, Unfor- 
tunately most of these were broken, One vase which was found 
in a stone case shows an artistic inscription which designates it 
as a work of Teisias, We may also mention that four'een 
scraping irons were found, and also that in two of the tombs 
some fifty small terra-cotta ornaments were discovered, most of 
which were brightly coloured, and some covered with thin gold. 
The excavations became even more important after April 1. 
The published report mentions twenty ve-sels, some broken, ten 
cf which are ornamented with paintings. Two of these are said 
to be particularly fine. Of the numerous clay fiznres only eight 
could be got out in a tolerably perfect condition. Of the-e two 
are reported to be the most perfect figures ever fonnd at Tanigra, 
One represents a winged youth who is about to rai-e himself into 
the air ; hefore him is a maiden on her knees, her dress forming 
an are ahove her; the youth holds her by the arms as if he 
wished to take her along with him in his flight. The other 
masterpiece is an Aphrodite rising from the sea, diving up out of 
a shell as it were. 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Polecat (Alustela putorius), British, presented 
hy Mr. 11, C. Brooke; two Ground Squirrels (.Yerzs getulus) 
from West Africa, presented by Dr. W. Ilume Hart; @ 
Bateleur Eagle (Helotarsus ecandatus) from Africa, presented by 
Mr. William Waters; a Black-footed Penguin (Spheniseus de- 
mersus) from South Africa, presented by Capt. Robinson, 
R.M.S. Warwick Castle; two Black Storks (Crconia nigra), 
European, pre:ented by Dr. Rudolph Blasins ; two Wood Owls 
(Syrnium aluco), European, presented by Mr. H. T. Archer; a 
Slow worm (Axguis fragilés albino), British, pre-ented by Mr. 
A. Phipson, F.Z.S.; two Green Lizards (Lacerta virtais) from 
the Island of Jersey, presented by Mr. Cland Russell; a Sykes 
Monkey (Cercopithecus albiguiaris) from ast Africa, a Common 
Chameleon (Channelcon vulgaris) from North Africa, deposited ; 
an Erxlehen’s Monkey (Cercopithecus erxlebent) from West Africa, 
two Egyptian Mastigures (Uromastix spinipes) from North 
Africa, two Aldrovandi’s Skinks (Elestiodon auratus) from 
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North-West Africa, two Pautherine Toads (Bufo pantherinus) 
from Tunis, on approval; a Bennett’s Wallaby (Halmaturus 
bennetti), born in the Gardens, In the Insectarium may now be 
seen larvae of the scarce Swallow-tail Butterfly (Papilio poda- 
dirius), also those of Adtacus atlas of varions sizes, from ones 
just hatched to ones nearly full-fed. Other noticeable larvze are 
the curiously shaped ones of Stauropus fag?, and young ones of 
the North American Samia cecrepia. Imagos of Adtacus pernyt 
are also emerging, reared from eggs laid in the Insectarium in, 
the earlier part of the summer. 


Y 


OUR ASTRONOMICAL COLUMN 


GouLpD’s COMET-OBSERVATIONS ON JUNE 11.—Dr. B, A. 
Gould, director of the Observatory at Cordoba, has communi- 
cated to the Astronomische Nachrichten particulars of his experi- 
ences while observing the great comet of the present year on the 
eveninz of June 11, On that evening, he says, ‘the comet was 
found with but little difficulty, although considerably north of 
the estimated place, heing recognisable by its diffuse aspect, 
elongated form, and large diameter, although it was quite pale 
in the bright twilight, and the tail could not be seen.” He had 
just obtained a rough determination of its position from the 
equatorial circles for the purpose of finding and identifying some 
comparison-star, when he found one in the field. He considered 
it to be some one of the many bright stars of Orion in the 
vicinity, which would be readily identified, and hence did not 
complete the approximate determination with the usual care, 
nor obtain instrumental readings for the star. This he describes 
as ‘‘only a little fainter than the comet itself, and not very dis- 
similar in aspect: since, although its apparent diameter was 
much less than the comet’s, it was greatly blurred by the 
exceptionally thick haze and the mists of the horizon, the zenith 
distance being nearly 0°, I do not think it would have been 
below the third magnitude, and could rather believe it to have 
been as bright as the second,’’ Dr, Gould adds: ‘‘Only four 
comparisons were obtained before the comet passed below the 
horizon ; then on attempting to identify the star, l found it in 
none of the catalogues.” 

On the next evening he examined the region without finding 
any visible star, but Rigel was much brighter than the missing 
object, and there was no visible object in the vicinity of the 
comet, which he fonnd nearly three degrees to the northward. 

The observations gave the following results ; - 

1881, June 11, position of the comet from the circles of the 
equatorial. oh, 58m. 9s. sidereal time. Right ascension, 
sh. tim. 4s. Decl. — 9° 36’. 

The comparisons with the star gave :—(Comet—star.) 


Cordoba Sid. T. Diff. RA. Diff. Decl. 
ieee nse m. Ss. R. 
TieoN40 +0 49 — 16°40 Oue revolution 
iit 1 Bets 49 16°16 of micrometer 
Es Oumar 48 1017) OOS. 
11.14 37°5 48°5 15°87 
II II 55 +0 486... - 1615 (- 5’8"1). 


Thus he deduced for the star’s position R.A. Sh. tom. 16s. 
Decl. — 9° 30’, where our catalogues have no couspicuous star, 
Tn his letter to Prof. Krueger he concludes thus :— 

“‘The whole observation has seemed to me so improbable that 
I have hesitated a good deal before sending it to you, fearing 
some gross error in reading the circles. But I have discovered 
none, and the later determination of the comet’s geocentric path 
will remove all uncertainties of this kind.” 

On receiving these particulars Prof. Krueger, determined the 
place of the comet for the time of Dr. Gould’s observation, from 
the elements we published in this column, which were founded 
upon observations between June 22 and July 1, and finds R.A. 
sh, 11m. 15s., Decl. —9° 32’*o, and thence for the place of the 
star R.A, sh. tom. 26s., Decl. —9° 269, showing only such 
differences from the observed place as might be well attributed 
to uncertainty of observation so near the horizon, and to the 
corrections which the elements used probably required before 
the perihelion passage. Prof, Krueger remarks that no known 
bright star exists in this position, and the star-chart of the Berlin 
Academy for this region, which was formed by Dr. Schmidt, 
shows here a great blank. He draws attention also to the signi- 
ficant fact that the observed motion in declination in the intervay 
between the first and last comparisons is much less than that 
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which the comet must have had; the elements would indicate 
about 45” or more than 2°3 revolutions of the micrometer-screw, 
while the observations give only 0°5. Dr. Gould especially 
remarks upon the resemblance of the object to the comet, and 
Prof. Krueger suggests whether there could have been ‘eine 
Verdoppelung des Cometen in Folge einer Luftspiegelung,” or 
again was a second comet observed ? 

The case is a very interesting one. With elements which 
inust give the comet’s place on June 11 within a very few seconds 
of are, Prof. Krueger's inferences are fully borne out. Thus for 
June 11°41962, Greenwich mean time, which corresponds to 
1th, 11m, 55s. Cordoba sidereal time, diminished by the time 
for aberration, the right ascension of the comet is found to have 
been sh, 11m. 13°0s., Decl. — 9° 35’ 18”, agreeing closely 
with Dr, Gould’s instrumental place obtained a few minutes 
earlier, and the differential observations thus give for the ap- 
parent position of the star, R.A. Sh. rom, 24°4s., Decl. 
—9° 30’ 10", There appears to be a misprint or an oversight in 
Dr. Gould’s letter as regards the zenith distance of the comet 
and neighbouring object at the time of his observations, which 
would be nearer 85° than So°, 


SCHABERLE’s ComET.—The following elements of this comet 
have been calculated hy M. Bigourdan, of the Observatory at 
Paris, from observations on July 18, 23, and 28 :— 

Perihelion passage, 1881, August 22°60205, M.T. at Paris. 


Longitude of perihelion 334 41 to 


ascending node 96 48 23 pes 
Inclination 60% 400 39 56 35 
Log. perihelion distance 9°801788 


Motion—retrograde. 


Whence the comet’s positions for midnight at Berlin, or about 
ith. 6m, G.M.T., will be :— 


R.A. Decl. Log. Distance from 
Ith th kb a fi Earth. Sun. 
August 11... 754 ©... +§2 7°6 ... 9°9307 ... 9°8307 
NiQuese S225 Se 5 20 SON Oo 07 A meeOne lS 
WG... 8 57 30... 52 47°2).., OMOZSE OQ olae 
Uy cee O97) 39s SI 51d ea O13 I eeeOlooos 
16) ;.. 10 20 30... 49) 3617.) O;SG3 Tm monoos3 
21... Il 3 21 ... +45 49'O ... 9° 7S00mwojooce 


The comet was within naked eye vision on the morning of 
July 29, and the intensity of light, according to theory, should 
increase until August 25, about which time we may look for a 
pretty conspicuous object. The most favourable period for 
ob-ervation will be during the last teu days of August. 


THE CONNECTION OF THE BIOLOGICAL 
SCIENCES WITH MEDICINE? 


THE great body of theoretical and practical knowledge which 

has been accumulated by the labours of some eighty 
generations, since the dawn of scientific thought in Europe, has 
no collective English name to which an objection may not be 
raised ; and I use the term ‘‘ medicine” as that which is least 
likely to be misunderstood ; though, as every one knows, the 
name is commonly applied, in a narrower sense, to one of the 
chief divisions of the totality of medical science. 

Taken in this broad sense, ‘‘medicine” not merely denotes 
a kind of knowledge ; but it comprehends the various applications 
of that knowledge to the alleviation of the sufferings, the repair 
of the injuries, and the conservation of the health, of living 
beings. In fact, the practical aspect of medicine so far dominates 
over every other, that the ‘‘}Iealing Art” is one of its most 
widely received synonyms. It is so difficult to think of-medicine 
otherwise than as something which is necessarily connected with 
curative trertment, that we are apt to forget that there must be, 
ard is, sucha thing asa pure science of medicine—a ‘‘pathology”’ 
which has no more necessary subservience to practical ends than 
has zoology or botany. 

The logical connection between this purely scientific doctrine 
of disease, or pathology, and ordinary biology, is easily traced. 
Living matter is characterised by its innate tendency to exhibit 
a definite series of the morphvlogical and physiological pheno- 
meta which constitute organisation and life. Given a certain 
range of conditions, and these phenomena remain the same, 
within narrow limits, for each kind of living thing. They 
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furnish the normal and typical characters of the species ; and, as 
such, they are the subject matter of ordinary biology. 

Outside the range of these conditions, the normal conrse of 
the cycle of vital phenomena is disturbed ; abnormal structure 
makes its appearance, or the proper character and mutual 
adjnstment of the functions cease to be preserved. The extent 
and the importance of these deviations from the typical life may 
vary indefinitely. They may have no noticeable influence on 
the general well-being of the economy, or they may favour it. 
On the other hand, they may be of sucha nature as to impede 
the activities of the organism, or even to involve its destruction, 

In the first case, these perturbations are ranged under the 
wide and somewhat vagne category of ‘‘variations”; in the 
second, they are called lesions, states of poi-oning, or diseases ; 
and, as morbid states, they lie within the province of pathology. 
No sharp line of demarcation can be drawn between the two 
classes of phenomena. No one can say where anatomical 
variations end and tnmours begin, nor where modification of 
function, v hich may at first promote health, passes into disease. 
All that can be said is, that whatever change of stiucture or 
fanction is hurtful helongs to pathology, Hence it is obvions 
that pathology is a branch of biology ; it is the morphology, the 
physiology, tbe distribution, the zetiology of abnormal life. 

However obvious this conclusion may be now, it was nowise 
apparent in the infancy of medicine. For it is a peculiarity of 
the physical sciences, that they are independent in proportion 
as they are imperfect; and it is only as they advance that the 
bonds which really unite them all become apparent. Astronomy 
had no manifest connection with terrestrial physics before the 
publication of the ‘‘ Principia” ; that of chemistry with physics 
is of still more modern revelation ; that of physics and chemistry, 
with physiology, has been stontly denied within the recollection 
of most of us, and perhaps still may be. 

Or, to take a case which affords a closer parallel with that of 
medicine. Agriculture has been cultivated from the earliest 
times; and, from a remote antiquity, men have attained con- 
siderable practical skill in the cultivation of the useful plants, 
and have empirically established many scientific truths concerning 
the conditicns under which they flourish. but it is within the 
memory of many of us that chemistry on the one hand, and 
vegetable physiology on the other, attained a stage of develop- 
ment such that they were able to furnish a sonrd basis for 
scientific agriculture. Similarly, medicine took its rise in the 
practical needs of mankind. At first, studied without reference 
to any other branch of knowledge, it long maintained, indeed 
still to some extent maintains, that independence. | listorically, 
its connection with the biological sciences has been slowly 
established, and the full extent and intimacy of that connection 
are only now beginning to be apparent. I trust I have not been 
mistaken in supposing that an attempt to give a brief sketch of 
the steps by which a philosophical necessity has become a 
historical reality, may not be devoid of interest, possibly of 
instruction, to the members of this great Congress, profoundly 
interested as all are in the scientific development of medicine. 

The history of medicine is more complete and fuller than that 
of any other science, except perhaps astronomy; and if we 
follow back the long record as far as clear evidence lights us, 
we find ourselves taken to the early stages of the civilisation of 
Greece. The oldest hospitals were the temples of Esculapius ; 
to these Asclepeia, always erected on healthy sites, hard by fresh 
springs and surrounded by shady groves, the sick and the 
maimed resorted to seek the aid of the god of health, Votive 
tablets or inscriptions recorded the symptoms, no less than the 
gratitude, of thoce who were healed ; and, from these primitive 
clinical records, the half-priestly, half-philosophic, caste of the 
Asclepiads compiled the data npon which the earliest generalisa- 
tions of medicine, as an inductive science, were based. 

In this state, pathology, like all the inductive sciences at their 
origin, was merely natural history ; it registered the phcnomena 
of disease, classified them, and ventured upon a_ prognosis, 
wherever the observation of constant co-existences and sequences, 
suggested a rational expectation of the like recurrence under 
similar circumstances, 

Further than this, it hardly went. In fact, in the then state 
of knowledge and in the condition of philosophical speculation 
at that time, neither the canses of the morbid state, nor the 
rationale of treatment, were likely to be sought for as we seek 
for them now. ‘The anger of a God was a sufficient reason for 
the existence of a malady, and a dream ample warranty for 
therapeutic measures; that a physical phenomenon must needs 


have a physical canse was not the implied or expressed axiom 
that it is to us moderns, 

The great man, whose name is inseparately connected with the 
foundation of medicine, Hippocrates, certainly knew very little, 
indeed practically nothing, of anatomy or physiology ; and he 
would probably have been perplexed, even to imagine the possi- 
bility of a connection between the zoological studies of his 
contemporary, Democritus, and medicine. Nevertheless, in so 
far as he, and those who worked before and after him, in the 
same spint, ascertained, as matters of experience, that:a wound, 
or a luxation, or a fever, presented such and such symptoms, 
and that the return of the patient to health was facilitated by 
such and such measures, they established laws of nature, and 
began the construction of the science of pathology.—All true 
science begins with empiricism—though all true science is such 
exactly, in so far as it strives to pass ont of the empirical stage 
into that of the deduction of empirical from more general truths. 
Thus, it is not wonderful that the early physicians had little or 
nothing to do with the development of biological science ; and, 
on the other hand, that the early biologists did not much concern 
themselves with medicine. There is nothing to show that the 
Asclepiads t' ok any prominent share in the work of founding 
anatomy, physiology, zoology, and botany. Rather do these 
seem to have sprnng from the early philosophers, who were es- 
sentially natural philosophers, animated by the characteristically 
Greek thirst for knowledge as such. Pythagoras, Alemeon, 
Democritus, Diogenes of Apollonia, are all credited with ana- 
tomical and physiological investigation; and though Aristotle is 
said to have belonged to an Asclepiad family, and not improbably 
owed his taste for anatomical and zoological inquiries to the 
teachings of his father, the physician Nicomachns, the ‘‘ Historia 
Animalinm,” and the treatise ‘‘ De Partibus Animalinw,” are as 
free from any allusion to medicine, as if they had issued from a 
modern biological laboratory. 

It may be added, that it is not easy to see in what way it could 
have benefited a physician of Alexander’s time to know all that 
Aristotle knew on these subjects. His human anatomy was too 
rough to avail much in diagnosis, his physiology was too 
erroneous to snpply data for pathological reasoning, But when 
the Alexandrian school, with Erasistratus and Herophilns at 
their head, turned to account the opportunities of studying 
human structure, afforded to them by the Ptolemies, the value of 
the large amount of accurate knowledge thus obtained to the 
surgeon for his operations, and to the physician for his diagnosis 
of internal disorders, became obvious, and a connection was 
established between anatomy and medicine, which has ever be- 
come closer and closer. Since the revival of learning, surgery, 
medical diagnosis, and anatomy have gone hand in hand. Mor- 
gagni called his great work, ‘‘ De sedibns et cansis morbornm per 
anatomen indagatis,”’ and not only showed the way to search ont 
the localities and the causes of disease by anatomy, but him<elf 
travelled wonderfully far upon the road. Bichat, discriminating 
the grosser constitutents of the organs and parts of the body, one 
from another, pointed out the direction which modern research 
must take ; until, at length, histology, a science of yesterday, as 
it seems to many of us, has carried the work of Morgagni as far 
asthe microscope can take ns, and has extended the realm of 
pathological anatomy to the limits of the invisible world. 

Thanks to the intimate alliance of morpbology with medicine, 
the natural history of disease has, at the present day, attained a 
high degree of perfection, Accurate regional anatomy has 
rendered practicable the exploration of the most hidden parts of 
the organism, and the determination during life of morbid 
changes In them; anatomical and histological post-mortem 
investigations have supplied physicians with a clear basis npon 
which to rest the classification of diseases, and with unerring 
tests of the accnracy or inaccuracy of their diagnoses. 

If men could be satished with pure knowledge, the extreme 
precision with which, in these days, a sufferer may be told what 
is happening and what is likely to happen, even in the most 
recondite parts of his bodily frame, should be as satisfactory to 
the patient, as it isto the scientific pathologist who gives him 
the information. But I am afraid it is not; and even the 
practising phy:ician, while no wise underestimating the regulative 
value of accurate diagnosis, must often lament that so much of 
his knowledge rather prevents him from doing wrong, than 
helps him to do right, 

A scorner of physic once said that nature and disease may be 
compared to two men fighting, the doctor to a blind man with a 
club, who : ‘trikes into the me/ce, sometimes hitting the disease, 
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and sometimes hitting nature. The matter is not mended if you 
suppose the blind man’s hearing to be so acnte that he can 
register every stage of the struugle and pretty clearly predict 
how it willend. He hid better not meddle at all, until his eyes 
are opened—nntil he can see the exact position of the antagoni-ts, 
and make sure of the effect of his blows. but that which it 
behoves the physician to see, not indeed with his bodily eye, but 
with clear intelicctual vision, is a process, and the chain of causa- 
tion involved in that process. Discase, as we have seen, 1s 4 
perturbation of the normal activities of a living body ; and itis, 
and must remain, unintellizible, so long as we are ignorant of 
the nature of these normal activities.—In other words, there 
could be no real science of pathulogy, until the science of 
physiology had reached a degree of perfection unattained, and 
indeed unattainable, until quite recent times. 

So far as medicine is concerned, 1 am not sure that physiolozy, 
such as it was down to the time of Harvey, might as well not 
have existed. Nay, it is perhaps no exaygeration to say, that 
within the memory of living men, justly renowned practitioners 
of medicine and surgery kuew less physiulogy than is now to be 
learned from the most elementary text-book ; and, beyond a few 
broad facts, regarded what they did know, as of extre nely little 
practical importance, Nor am I disposed to blame them for 
this conclu-ion ; physiology must be usele-s, or worse than 
useless, to pathology, so long as its fundamental cnzeptions are 
erroneous, 

Harvey is often said to be the founder of modern physivlogy ; 
and there can be no question that the elucidations of the function 
of the heart, of the nature of the pulse, and of the course of 
the blood, put forth in the ever-memorable little essay ** De 
motu cordis,” directly worked a revolution in men’s views of 
the nature and of the coneatenition of some of the most im- 
portant physiological processes among the higher animals ; 
while, indirectly, their influence was perhaps even more 
remarkable. 

But, though Harvey made thi, siznal and perennially important 
contribution to the physinlory of the moderns, his general con- 
ception of vital processes was es entially identical with that of 
the ancients ; and, i1 the ‘‘ Exerciratioues de generati me,” and 
notably in the singular chapter ‘* De calid> innato,” he shows 
himself a true son of Galea and of Aristotle, 

For THarvey, the blood possesses powers superior to those of 
the elements ; 1l is the seat of a soul which is not only vegetative, 
but also, sensitive and motor, ‘The blood maintains and fashions 
all parts of the body, ‘idque summa cun pruvidentia et intellectu 
in finem certum agens, quasi ratiocmio quodam uteretur.” 

Here is the doctrine of the ‘‘pneums,” the product of the 
philosophical mould into which tbe animisn of primitive men 
ran in Greece, in full force. Nor did its strength abate for long 
after Harvey’s time. The same ingrained tendency of the huaan 
mind to suppose that a process is explained wheu it is ascribed 
to a power of which nothing is known except that it is the hypo- 
thetical agent of the process, gave rise in the next centuzy to the 
animism of Stahl; and, later, to the doctrine of a vital principle, 
that ‘asylum ignorantie ” of phy-ivl git , which has so easily 
accounted for everything and explained nothing, down to our 
own times, 

Now the essence of modern, as contrasted with ancient, 
physiological science, appears to me tu lie in its autagontsin to 
animistic hypotheses and animistic phraseology. It offers 
physical explinations of vital phenomena, or frankly confesses 
that it has none to offer. And +o far as 1 know, the fitst per-on 
who gave expressioa to this modern view of physiology, wh» was 
bold enough to enunciate the proposition that vital phenomena, 
like all the other phenomena of the physical world, are, in 
ultimate analysis, resolvable into matter and motion, was René 
Descartes, 

The fifty-four years of life of this most original and powerful 
thinker are widely overlapped, on both sides, by the eighty of 
Harvey, who survived hi, younzer c mtemporary by seven years, 
and takes pleasure in acknowledzing the French philosopher's 
appreciation of his great discovery, 

In fact, Descartes accepted the doctrine of the circulation as 
propounded hy ‘* Hervzeus, médecin d’Angleterre,” and gave a 
ful! account of it in his first work, the famous ‘ Discour~ de la 
Méthode,” which wa, published in 1637, only nine yerr- after the 
exercitation ‘De motu cordis”; and, though differing from 
Iiarvey in some important points (in which it may be noted, 
in pas-ing, Descartes was wrong and Harvey right), he always 
speaks of him with great respect. And so important does the 


subject seem to Descartes, that he returns to it in the ‘Traité 
des Passions,” and in the ** Traité de l’ Homme.” 

It is easy tosee that Harvey's work must have had a peculiar 
significance for the subtle thinker, to whom we owe both the 
spiritnalistic and the materialistic philosophies of modern times. 
It was in the very year ofits publication, 1628, that Descartes with- 
drew into that life of solitary investigation and meditation of 
which his philosophy was the fruit, And, as the course of his 
specnlations led hum to establish an absolute distinction of nature 
between the material and the mental worlds, he was logically 
co.upelled to seek for the explanati sn of the pheno.nena of the ma- 
terial world within itself ; and having allotted the realm of thought 
to the soul, to see nothing but extension and motivninthe rest 
of natnre, Descartes uses “thought” as the equivalent of our 
modern term ‘‘c msciousness.” Thought is the function of the 
soul, and its only function. Our natural heat and all the move- 
ments of the body, says he, do not depend on the soul. Death 
does not take place from any fault of the soul, but only because 
some of the principal parts of the body become corrupted, The 


| body of a living man differs trom that of a dead man in the 


same way as a watch or other automaton (that is to say a 
machine whi-h moves of itself) when it is wound up and has in 
itself the physical principle of the movements which the mechan- 
ism is adapted to perform, differs from the same watch, or other 
machine, when it is broken and the physical princip'e of its 
move nent no longer exists. All the actions which sre common 
to us and the lower animals de, end only on the conformation of 
our organs and the course which the animal spirits take in the 
brain, the nerves, and the muscles; in the same way as the 
movement of a watch is produced by nothing but the force ofits 
spring and the figure of its wheels and other parts. 

De-carte.’ Treatise on Man is a sketch of human physiology 
in which a bold attempt is made to explain all the phenomena 
of life, except tho-e of consciousness, by physical reasonings. 
To a mind turned in this direction, Harvey’s exposition of the 
heart and vessels as a hydraulic mechanism must have been 
supremely welcome. 

Descartes was not a mere philosophical theorist, but a hard- 
working dissector and experimenter, and he held the strongest 
opinion respecting the practical value of the new conception 
which he was introducing. Ile speaks of the importance of 
preserving health, and of the dependence of the mind on the 
body being so clase that perhaps the only way of making men 
wiser and better than they are, is to be sought in medical science. 
“It is true,” says he, ‘‘that as medicine is now practised, it 
contains little that is very useful; but without any: desire to 
depreciate, 1 am sure that there is no one, even among profes- 
sional men, who will not declare that all we know is very little 
as compared with that which remains to be known ; and that we 
might escape an infinity of di-eases of the mind, no less than of 
the body, and even perhaps from the weakness of old aze, if we 
had sufficient knowledge of their causes, and of all the remedies 
with which nature has provided us.”* So stronyly impressed was 
Descartes with this, that he resolved to spend the rest of his life 
in trying to acquire such a knowledge of nature as would lead to 
the construction of a hetter medical doctrine.* The anti- 
Cartesians found material for cheap ridicule in these aspirations 
of the philo:opher: and it is almost needless to say that, in the 
thirteen years which elapsed between the publication of the 
“© Discours”? and the death of Descarte-, he did not contribute 
much to their realisation, But, for the next century, all progress 
in physiology took place along the lines which Descartes laid 
down, 

The greatest phy-iological and pathological work of the 
seventeenth century, Borelli’s treatise ‘‘ De motu animalium,” is, 
to allintents and purposes, a development of Descartes’ funda- 
mental conception ; and the same may be said of tbe physiology 
and pathology of Boerhaave, whose authority dominated in the 
medical world of the first half of the eighteenth century. 

With the origin of modern chemistry, and of electrical science, 
in the latter half of the eighteenth centnry, aids in the 
analysis of the phenomena of life, of which Descartes could not 
have dre .1 ed, were offered to the physiologist. And the greater 
part of the gigantic progress which has been made in the present 
century, is a justification of the prevision of Descartes. For it 
¢ nsists, essentially, in a more and more complete resolution of 
the grosser organs of the living boly into physico-chemical 
mechanisms. 
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*¢] shall try to explain our whole bodily machinery in such a 
way, that it will be no more neces-ary for usio suppose that the 
soul producessuch movements a, are not voluntary, than it is to 
think that there is in a clock a soul which canses it to show the 
hours.”** These words of Descartes might be ap; ropriately taken 
as a motto by the author of any modern treatise on physiology. 

But thonzh, as 1 think, there is no donbt that De-cartes was 
the fir-t to propound the fundamental conception of the living 
body asa physical mechanism, which is the distinetive feature of 
modern, as contrasted with ancient physinlogy, he was misled hy 
the natural temptation to carry out, in all its details, a parallel 
between the machines with which he was familiar, such as clocks 
and pieces of hydraulic apparatus, and the living machine. In 
all such machines there is a central source of power, and the parts 
of the machine are merely passive distributors of that power. 
The Cartesian schon] conceived of the living body as a machine 
of this kind; and herein they might have learned from Galen, 
who, whatever ill nxe he may have made of the doctrine of 
‘natural faculties,” nevertheless had the great merit of perceiving 
that local forces play a great part in physivlogy. 

The same truth was recognised by Glisson, but it was first 
prominently brought forwacd in the Hallerian doctrine of the 
*€vis insita” of mu cles, If muscle can contract without nerve, 
there is an end of the Cartesian mechanical explanation of its 
contraction hy the influx of animal spirits. 

The di-coveries of Trembley tended in the sa ne direction. In 
the freshwater //j«’ra, no trace was to be found of that compli- 
cated machinery upon which the performance of the functions in 
the hizher ammals was supposed to depend. And yet the hydra 
moved, fed, grew, multiplied, and its fragments exhibited all the 
powers of the whole. And, finally, the work of Caspar F, 
Wolff, ? by demonstrating the fact that the growth aud develop- 
ment of both plants and animals take place antecedently to the 
existence of their grosser organs, and are, in fact, the causes and 
not the consequences of organisation (as then understood), 
sapyed the foundations of the Cartesian physiology as a complete 
expression of vital phenomena. 

For Wolff, the physical basis of life is a fluid, posses-ed of a 
** vis es.entialis”’ and a ‘‘solidescibilitas,” in virtue of whieh it 
gives rise to organisation; and, as he points ont, this concluston 
strikes at the root of the whole iatro-mechanical system, 

In thi. country, the great authority of John Hunter exerted a 
similar influence ; thonyvh it must be admitted that the two sibylline 
utterances which are the oute me of I{unver’s struggles to define 
hisconceptionsareoftensu ceptible of more than one interpretation. 
Nevertheless, on some points, Ilunter is clear enough. For 
example, he is of opinion that ‘Spirit is only a property of 
matter” (“Introduction to Natural Wistory,” p. 6), he is 
preptred to renounce animism (/c,. p. 8), and his conception of 
life is so complerely physical that he thinks of it as something 
which can exist in a state of combination in the food.  ‘* The 
aliment we take in ha; in it, ina fixed state, the real life; and 
this does not hecome active until it has got into the lungs ; for 
there it is freed from its prison ” (** Observations 0 1 Physiology,” 
p. 113). TFe also think, that ‘‘It is move in aecor!] with the 
general principles of the animal machine to suppose that none of 
its effects are produced from any mechanical prine.ple whatever ; 
and that every effect is produced from an action in the part; 
which action is produced by a sttutulus upon the part which acts, 
or upon so ne other part with which this part sympathises so as 
to take up the whole action ” (/.c, p. 152). 

And liunter is as clear as Wolff, with whose wak he was 
probably unzcquainted, that ‘* whatever life is, it most certainly 
does not depend upon structure or organisation”’ (/.c. p. 114). 

Of course it is imp ssible that Hunter could have intended to 
deny the existence of purely mechanical operations in the animal 
body. But while, with Borelli and Boerhaave, he looked upon 
alsorption, nutrition, and secretion, as operations effected by 
means of the small vessels ; he differ d fromthe mechanical phy- 
sioloyists, who regarded these operations as the result of the 
mechanical properties of the small vessels, such as the size, form, 
and disposition of their cantls and apertures. Jlunter, on the 
contrary, considers them to be the effect of properties of these 
ves els which are not mechanical but vital, ‘* The vessels,” says 
he, ‘‘ have more of the pulypus in them than any other part of the 


body,” and he talks of the ‘‘living and sensitive principles of the | 


arteries,” and even of the ‘‘di.positious or feelings of th + arteries,” 
“ When the blood is good and genuine the sensations of the 
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arteries, or the dispositions for sensation, are azreeable. . . . It 
is then they dispose of the blood to the best advantaye, increasing 
the growth of the whole, supplying any losses, keeping up a due 
Succession, &c.” (7. ¢. p. 133 ) 

If we follow Hunter’s conceptions to their logical issue, the 
life of one of the higher aniwals is essentially the sum of the 
lives of all the vessels, each of which is a soit of physiological 
unit, answering to a polype; and, as health is the result of the 
n-mal ‘‘action of the vessels,” 5» is disease an effect of their 
abnormal action. Hunter thus stands in thought, as in time, 
ed between Borelli, on the one hand, aid Bichat on the 
other, 

The acute founder of general anatomy, in fact, outdoes Hunter 
in his desire to excluile physical reasouings from the realm of 
Except in the interpretation of the action of the sense 
organs, he will not allow physics to have anything to do with 
phy-ivl gy. 

“To apply the physical seiences to physiol ogy is to explain the 
phen mena of living bodies by the laws of incrt bodies. Now 
this is a false principle, hence all its consequences are marked 
with the same stamp. Let us leave to chemistry its affinity, to 
physics, its elasticity and itsgravity. Letus iny ke for physiology 
only sensibility and contractility.” ! 

Of all the unfortunate dicta of men of eminent ability this 
seems one of the most unhappy, when we think of what the 
application of the methods and the data of ; hy-ics and chemistry 
has done towards bringing physiology into its present state. It 
is not too much to say that one half of a modern text-book of 
physiology consists of applied physic; and chemistry ; and that 
It is exactly in the exploration of the phenomena of sensibili-y and 
contractility that physics and chemistry have exerted the most 
potent influence. 

Nevertheles-, Bichat rendered a solid service to phy-iological 
progress by insisting upon the fact that what we call life, in one 
of the higher animal., is not an indivi-ible unitary archaeus 
dominating, from its central] seat, the parts of the organism, but 
a compound result of the synthesis of the separate lives of those 
parts. 

“All animals,” says he, ‘‘are assemblages of different organs, 
each of which performs its function and concurs, after its fashion, 
in the preservation of the whole. They are so many special 
machines in the vener .| machine which constitutes the individual. 
But each of these special machines is itself compounded of many 
tissues of very different natures, which in truth constitute the 
elements of those organs.” (/.c. Ixxix.) ‘* The conception of a 
proper vitality is applicable only to these simple tis ues, and not 
tothe orzans themselves.” (¢.c, Ixxxiv.) 

And Bichat proceeds to make the obvious application of this 
doctrine of synthetic life, if I may so call it, to pathology. 
Since di ea-es are only alterations of vital properties, and the 
properties of each tissue are distinct from those of the rest, it is 
evident that the diseases of each tissue must be different from 
those of the rest. Therefore, i1 any organ composed of different 
tissues, one may be diseased and the o her remain healthy ; and 
this is what happens in most cases.  (/.¢. 1xxxv.) 

In a spirit of true prophecy, Bichat says, ‘we have arrived 
at an epoch, in which pathological anatomy should start afresh.” 
For as the analysis of the organs had led him to the tissues, as 
the physiological units of the organism ; so, in a succeeding 
generation, the analysis of the tissues led t> the cell as the 
physiological element of the tissues. The contemporaneous 
study of development brought out the same result, and the 
zoologists and bota ists explormg the simplest and the lowest 
forms of animated heings confirmed the great induction of the 
cell theory, Thus the apparently opposed views, which have 
been battlinz with one another ever since the middle of the 
last century, have proved to be each half the truth, 

The proposition of Descartes that the body of a living man 
isa machine, the actions of which are explicable by tbe known 
laws of matter and motion, is unque.tiouably largely true. But 
it is also true, that the living body is a synthe-is of innumerable 
phy-i ological elements, each of which may nearly he described, 
in Wolff’s words, as a finid possesse | of a ‘‘ vis essentialis,” and 
a ‘splidescibilitas”?; or, in modern phrase, as protoplasm 
susceptible of structural metamorphosis and functional meta- 
b lism: and that the only machinery, in the precise sense in 
which the Cartesian schoo) understood mechanism, is, that 
which co-ordinates and regulates these physiological units into 
an organic whole. 
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In fact, the body is a machine of the nature of an army, 
not of that of a watch, or of a hydraulic apparatus. Of this 
army, each cell is a soldier, an organ a brigade, the central 
nervous system head-quarters and field telegraph, the alimentary 
and circulatory system the commissariat. Losses are made good 
by recruits born in camp, and the life of the individual is a 
campaign, conducted successfully for a number of years, but 
with certain defeat in the long run. 

The efficacy of an army, at any given moment, depends on 
the health of the individual soldier, and on the perfection of 
the machinery by which he is led and brought into action at the 
proper time; and, therefore, if the analogy holds good, there 
can be only two kinds of diseases, the one depeudent on 
abnormal states of the physiological units, the other on pertur- 
bation of their co-ordinating and alimentative machinery. 

Hence, the establishment of the cell theory, in normal biology, 

was swiftly followed by a ‘‘ cellular pathology,” as its logical 
counterpart. I need not remind you how great an instrument 
of investigation, this doctrine has proved in the hands of the 
man of genius, to whom its development is due; and who 
would probably be the last to forget that abnormal conditions 
of the co-ordinative and distributive machinery of the hody 
are no less important factors of disease. 
» Henceforward, as it appears to me, the connection of 
medicine with the biological sciences is clearly defined. Pure 
pathology is that branch of biology which defines the particular 
perturbation of cell life, or of the co-ordinating macbinery, or of 
both, on which the phenomena of disease depend. 

Those who are conversant with the present state of biology will 
hardly hesitate to admit that the conception of the life of one 
of the higher animals as the summation of the lives of a cell 
aggregate, brought into harmonious action by a co-ordinative 
machinery formed by some of these cells, constitutes a per- 
manent acquisition of physiological science. But the last form 


of the battle between the animistic and the physical views of | 


life is seen in the contention whether the physical analysis of 
vital phenomena can be carried beyond this point or not. 

There are some to whom living protoplasm is a substance 
even such as Harvey conceived the blood to be, ‘‘ summa cum 
providentia et intellectu in finem certnm agens, quasi ratiocinio 
quodam” ; and who look, with as little favour as Bichat did, 


upon any attempt to apply the principles and the methods of | 


physics and chemistry to the investigation of the vital processes 
of grewth, metabolism, and contractility. They stand upon the 
ancient ways; only, in accordance with that progress towards 
democracy which a great political writer has declared to be the 


fatal characteristic of modern times, they substitnte a republic 


formed by a few billion of ‘‘animulz” for the monarchy of the | 
| hemence, brought accusations against the experimental investi- 


all pervading ‘‘anima.” 

Others, on the contrary, supported by a robust faith in the 
universal applicability of the principles laid down by Descartes, 
and seeing that the actions called ‘‘ vital” are, so far as we have 
any means of knowing, nothing but changes of place of particles 
of matter, look to molecular physics to achieve the analysis of 
the living protoplasm itself into a molecular mechanism, If 
there is any truth in the received doctrines of physics, that 
contrast between living and inert matter, on which Bichat lays 
so much stress, does not exist, In nature, nothing is at rest, 
nothing is amorphous; the simplest particle of that which men 
in their blindness are plea ed to call ‘‘ brute matter” is a vast 
aggregate of molecular mechanisms, performing complicated 
movements of immense rapidity and sensitively adjusting them- 
selves to every change in the surrounding world. Living matter 
differs from other matter in degree and not in kind ; the micrc- 
cosm repeats the macrocosm ; and one chain of causation con 
nects the nebulous original of suns and planetary systems with 
the protoplasmic foundation of hfe and organisation, 

From this point of view, pathology is the analuzue of the theory 
of perturbations in astronomy ; and therapeutics resolves itself 
into the discovery of the means by which a system of forces 
competent to eliminate any given perturhation may be introduced 
into the economy. And, as pathology bases itself upon normal 
physiology, so therapeutics rests upon pharmacology ; which is, 
strictly speaking, a part of the great biological topic of the 
influence of conditions on the living organism and has no 
scientific foundation apart from physiology. 

It appears to me that there is no more bopeful indication of 
the progress of medicine towards the ideal of De:cartes than is 
to be derived from a comparison of the state of pharmacology, 
at the present day, with that which existed forty years ago. 
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If we consider the knowledge positively acquired, in this short 
time, of the modus operandi of urari, of atropia, of physostigmin, 
of veratria, of casca, of strychnia, of bromide of potassium, of 
phosphorus, there can surely be no ground for doubting that, 
sooner or later, the pharmacologist will supply the physician 
with the means of affecting, in any desired sense, the functions 
of any physiological element of the body. It will, in short, 
become possible to introduce into the economy a molecular 
mechanism which, like a very cunningly contrived torpedo, shall 
find its way to some particular group of living elements, and 
cause an explosion among them, leaving the rest untouched, 

The search for the expianation of diseased states in modified 
cell life ; the discovery of the important part played by parasitic 
organisms in the etiology of disease; the elucidation of the 
action of medicaments by the methods and the data of experi- 
mental physiology ; appear to me to be the greatest steps which 
have ever been made towards the establishment of medicine 
on a scientific basis. I need hardly say they could not have 
been made except for the advance of normal biology. 

There can be no question then as to the nature or the value 
of the connection between medicine and the biological sciences, 
There can be no doubt that the future of Pathology and of 
Therapeutics, and therefore that of Practical Medicine, depend 
upon the extent to which those who occupy themselves with 
these subjects are trained in the methods and impregnated with 
the fandamental truths of Biology, 

And, in conclusion, 1 venture to suggest that the collective 
sagacity of this Congress could occupy itself with no more 
important question than with this: Tlow is medical education 
to be arranged, so that, without entangling the student in those 
details of the systcmatist which are valueless to him, he may be 
enabled to obtain a nrm grasp of the great truths respecting 
animal and vegetable life, without which, notwithstanding all 
the progress of scientific medicine, he will still find himself an 
empiric ? 


ON THE VALUE OF PATHOLOGICAL 
EXPERIMEN TSA 


AS reporter on Medical Education at the last International Medi- 

cal Congress held in Amsterdam, I raised the question how 
far the experimental method is necessary to instruction; and the 
result at which I arrived was that the use of this methcd to 
its greatest extent, and especially of vivisection, is an indis- 
pensable means.?_ In a still higher measure, however, I had to 
raise into prominence the importance of this method in research ; 
and, in opposition to those who, with constantly increasing ve- 


gators on account of the direction and method of their researches, 
I was able to say, with the lively assent of the numerous 
members of the Congress, and withont one word in contradic- 
tion: ‘* All those who attack vivisection as a means of science 
have not the least idea of the importance of the science, and 
much less of the importance of this aid to knowledge.” 

In the two years which have since passed away, the agitation 
of the opponents has grown both extensive and important in its 
object. One country after another has been drawn into their 
net, and international combinations have been formed, in order 
by united force to obtain greater re-nlts. No increase of satis- 
faction has been produced by the concessions made in 1876 by 
the legislation in England. The demands have increased: a 
petition from the new Leipsic Society for the Protection of 
Animals, dated March 8 cf the present year, desired of the 
German Reichstag the enactment of a law by which ‘cruelty to 
animals under the pretext of scientific research’’ shonld be 
punished ‘‘ with imprisonment for periods of not less than five 
weeks to two years, and with simultaneous deprivation of civil 
rights.” All, indeed, do not go so far, Many do not demand 
that all experiments on living animals should be at once sup- 
pressed, but that there should be limitations, some demanding 
more, others less. But even these do not make it secret that 
this concession is only provisional; and they demand that even 
the official laboratories of the universities should be placed under 


T Address given at the International Medical Congress by Rudolf Virchow, 
M.D., Professor in the University of Berlin. The Editor of the Arntish 
Medical Fournal has kindly allowed us to use his translation of Prof. 
Virchow's address. ¥ 

2 Congrés Périodique International des Sciences Médicales, 6 Session, 
ae a (1879), 1880, p. 146, Archiv fiir Pathol. Anat., Band |xxxv. 
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the control of the members of the Society for the Protection of 
Animals, so that the members may he at liberty to enter the 
laboratories at any time. 

It would bea mischievous delusion to helieve that this move- 
ment is without prospect of success, and devoid of danger be- 
cause of its manifest exaggeration. On the contrary, unmis- 
takable signs indicate that it has gained powerful allies, and that 
there is an increasingly impending danger in many countries that 
even the State institutions, created expressly for the purpose of 
experiment, may have the scientific freedom of their methods 
attacked. So much the more does it seem to be incumbent on 
the representatives of medical science to defend their position, 
and to meet international attacks by international weapons. 
The most powerful weapon, however, is truth ; and here, ahove 
all, truth founded on competent knowledge. If we cannot demon- 
strate our good rizht before all the world, and come to a mutual 
agreement on the ground of this right, our cause must hence- 
forth be looked on as a lost one. 

The attacks which are directed against us fall, when closely 
examined, into two categories, according to the principal point. 
On the one side it is alleged that the experimental method—yea, 
modern medicine altozether—is materialistic, if not nihilistic, in 
its ultimate object ; that it offends against sentiment, against 
morals, On the ocvher side it is denied that the introduction of 
experiments on animals has had any actual use, that medicine 
has been really promoted therehy, and especially that the cure of 
diseases has in consequence made any recognisable progress. 
Even those who admit that there has been some progress, yet 
believe that just as much information could have been imparted 
by anatomy alone as by experiments on living animals. 

Such objections are not new to one who knows the history of 
medicine. For hundreds of years, on similar or identical grounds, 
the dissection of human bodies was impeded, and anatomists 
were confined to the dissection of dead animals; if, indeed—as 
was done by Paracelsus, the contemporary of Vesalius—the in- 
sulting question were not asked, whether anatomy was of any 
use atall. The feeling of the masses was raised against the 
dissection of hnman bodies ; and it is known that, at the com- 
mencement of the fourteenth century, the church for the first 
time gave permission for this to be done, but only under limita- 
tions which were still greater than those under which the larger 
number of our modern opponents would permit vivisection. It 
was no accident that the period of the reformation in the church 
first created for the great Vesalius a free field, so that he might 
test the truth of Galen’s traditional dagmata by his own investi- 
gation of human bodies, and place true human anatomy in the 
stead of that anatomy of animals, which had during centuries 
formed the groundwork of all medical ideas on the internal 
arrangement of man. 

And now, first of all, pathological anatomy—what obstacles 
it has had to overcome even in the present time! Nothing is 
more instructive in this respect than the narrative which Wepfer, 
the celebrated discoverer of the hemorrhagic nature of ordinary 
apoplexy, gives of the acts of enmity with which he was perse- 
cuted when—it was towards the middle of the seventeenth 
century—the council of the town of Schaffhausen had allowed 
him to dissect the bodies of those dying in the hospital. The 
only reply which he made to those who said to him that it is 
injurious and disgraceful to soil his hands with blood and sanies, 
wa-, that he could cleanse his hands with some water; but that 
much more disgraceful and injurions is ignorance of anatomical 
facts, which inflicts on inexperienced physicians and surgeons a 
disgrace that not the Rhine, not the ocean itself can wash away.! 
Ifence the study of anatomy is much rather to be praised, and 
to be supported by those who exercise the executive power in 
the State. 

In fact, one Government after another has recognised the 
decided importance of anatomical science. As far as the civi- 
lised world extends, so far at the present day are human hodies 
dissected. Even the laity comprehends that, without the most 
accurate knowledge of the structure of the hnman body and of 
the changes which disease and recovery produce in it, skilled 
action on the part of the physician is impossible. Any one who 
can only take a general survey of the history of science, must 
know that both the greatest epochs of the resuscitation and re- 
formation of medicine commenced with the definite establish- 
ment of hoth the principal branches of huinan anatomy, and 

t Joh, Jac. Wepfer. ‘‘Observ. Anat. ex Cadaveribus eorum quos sustulit 
Apopiexia.”’ Schaff hausii 1658. ‘‘ Prafatio: Turpior et damnosior rerum ana- 


tomicarum ignorantia est, que imperitis Medicis et Chirurgis ignominiam 
parit, quam nec Rheuus, vec Oceanus abluere potest.”’ 


were even essentially brought about thereby. In the sixteenth 
century it was physiological anatomy which bronzht about the 
definitive victory of empiricism over dogmatism, of science over 
tradition ; in the eighteenth century it was pathological anatomy 
which replaced mysticism hy realism, speculation hy necropsy, 
obscure groping and guessing hy systematic thought. The oppo- 
ne its indeed spoke of materialism ; but Harvey has rightly said : 
“*Sicut sanorum et honi habitas corporum dissectio plurimum ad 
philosophiam et rectam physiologiam facet, ita corporum mor- 
hosorum et cacheticorum inspectio potissimum ad pathologiam 
philosophicam.! 

Antiquity had only one time in which a powerful effort was 
made for the independent develop nent of human anatomy, It 
was the time of the Alexandrian School, in the third century 
B.C., when Erasistratus and his companion , under the protection 
of the Ptolemies, undertook the first regular dissections of human 
bodies. The school existed only a short time, and yet it caused 
the first perceptible azitation of the humoral system of pathology. 
With the more accurate knowledge of the arrangement of the 
nerves there grew up a new and more powerful generation of 
solidists ; the empirics raised themselves against the dogmatists, 
and, thouzh again soon enough subdued, they left behind them 
as a lasting inheritance the consideration that there is a certain 
limit to human piety, that the right of the individual to the 
preservation of the integrity of his ho:ly is interrupted by death, 
and that the veil which covers the mystery of life cannot be 
raised withont the forcible destruction of the connection of the 
several parts of the body. It is this thonght which, as finally 
realised, has brought forth modern medicine. But, eighteen 
centuries after the Alexandrian School, the impress of the 
humoral system of pathology still held independent sway in 
medicine. Of any positive progress in pathology during that 
long period nothing can he said. For Bacon has excellently 
said, in his ‘* Novum Organum,” ‘* Quie in Natura fundata sunt, 
crescunt et anugentur: que autem in opinione, variantur, non 
angentur,” The old humoral pathology was incapable of deve- 
lopment, because it was not founded on nature, but on doginata, 
From however different origins they had sprung, Galenism com- 
bined everywhere with orthodoxy: among the Arabians with 
Islam, in the we-t with Christianity ; and it required the power- 
ful movement of the Reformation to burst the chains within 
which antiquated custom and hierarchical schooling had fettered 
the thoughts even of physicians. From Erasistratus to Vesalins, 
and at last to Morgagni, is such an immense stride that it cannot 
remain concealed even from the weakest eye. Not only the 
outer form, but the whole nature of medicine has been thereby 
changed. If one follows Vesalius, yea, even Morgagni, in 
speaking of the humoral pathology as among still-existing things ; 
if I myself am yet obliged to contend against Rokitansky, the last 
of the pronounced hum ral pathologists, it must still not be for- 
gotten that that was no longer the humoral pathology of Galen 
or lippocrates. The four ‘‘cardinal juices” Paracelwus had 
already buried; moderu medicine recognises only the actual 
jnices which flow in the vessels, and thence penetrate into the 
tissues. This modern humoral pathology was essentially blood- 
pathology (hzematopatholozy). Iu name only does it agree with 
the humoral pathology of the ancients: in reality, it is quite 
another thing. 

But even hematopathology is now happily overcome, and 
indeed, again, through a proper direction of anatomical study. 
Since the first but very uncertain researches in the territory of 
so-called general or philosophical anatomy which Bichat began 
in the commencement of the present century, down ta the more 
and more rapid advances which the present time has made by 
means of the microscope, in the knowledge of the more minute 
proce-ses of healthy and diseased life, attention has been con- 
stantly more and more turned from the coarser relations of whole 
regions and organs of the body to the tissnes of which those 
organs are constituted, and to the elements which again are the 
eflicient centres of activity within those tissues. Immediately 
after Schwann had demonstrated the importance of cells in the 
development of the tissues, Johannes Miiller and John Goodsir 
made the happiest applications of the new view to pathological 
processes; and, looking back to a period in which we ourselves 
have lived, and which embraces little more than 2 generation of 
man, we may now say that never hefore was there a time when 
a similarly great zeal in research, and a comparable—though 
only approximately so—progress in science and knowledge, has 


1  Guil. Harveji Exercit. Anat.” ii., “De Motu Cordis et Sanguinis Cir 
culatione.” Roterodami, 1671, p. 174. 
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spread among physicians. The multiplication of the powers 
of labour, the constantly increasing emulation in researches, the 
unmistakable increase in the depth of the qnestions proposed — 
all these are phenomena of the most gratifying nature ; and one 
would he very unzrateful if he would not acknowledge that these 
were in a considerable measure to be ascribed to the improve- 
ments in the means of instruction and to the multiplication of 
laboratories. 

No one can be more disposed to concede the high value of 
anatomical studies to the development of medicine, than one 
who has made it a part of the task of his life to place anatomy 
and histology in that commanding position in the recognition of 
his contemporaries which they deserve. Nothing hes further 
from me than to discourage those who still expect the greatest 
benefit to the practice of medicine to arise from following out 
these studies, May indeed the growing youth, who will have to 
follow us in a suring the progress of medicine, learn from our 
example how useful it is to lay the true foundation of our science 
in anatomy. Assuredly much of that which remains dark to us 
will then be rendered clear. 

Bat we must not allow ourselves to be forced back on this 
way as the only permissible one. Were the attempt to binder 
totally or in great part researches on living animals to become 
successful, the same procedure which has been now entered on 
against vivisection would also be commenced against mortisec- 
tion. There would no longer be societies for the protection of 
animals, which we see opposed to us, but societies for the pro- 
tection of buman bodies. There would no longer be thunder- 
ings ayainst the tormentings of animals, hut against the desecra- 
tion of corpses. Under the standard of humanity, which is 
just now unfurled even for animals, there would be preached in 
a still more impressive manner the campaign against the bar- 
barity of medical men. People would appeal to the feeling of 
the masses—to the mother on behalf of the body ot her child, 
the son on behalf of the dear remains of his parents. It would 
be proved that the dismembering of buman hodies is injurions 
to morals aud opposed to Christianity. It would be shown that 
the anatomy cf man is useless for the treatment of disease ; 
and perhaps there would be found ignorant or timid or egotisti- 
cal medical men who wonld come forth as witnesses against 
science. The mildest of our opponents would perhaps propose 
to us the compromise that we sbonld again make the dissection 
of animals the foundation of instruction. In short, we should 
be thrown back to the time before Mondini, before Erasistratus, 

Such thoughts are by no means the productions of an alarmed 
fancy. The study of history teaches ns sufficiently that victorious 
fanaticism knows no limits. It desires to heap to the full the 
measure of its victories; and, even when the traders are con- 
tented, the irritated ma-ses pre-s on to obtain the whole results, 
It is indeed not at all neces:ary for us to go hack to antiquity in 
order to bring before our eyes the condition of such minds. In 
ho cvuntry of modern time are there wanting examples which 
are recognisable by the eye; for, along with the societies against 
**seientific tormentors of animals,” there exist everywhere, but 
mostly ina mare unassnming form, brotherhoods and associa- 
tions of all kinds which labour most zealously against the scien- 
tific examination of dead bodies. It needs only an impassioned 
and exciting agitation, such as is now going on against the 
‘‘torture chambers of science,” to denounce to popular indigna- 
tion the dissecting-rooms as places where the youths under 
instruction are made barbarous. Whoever undertakes, with the 
same extravagant fancy as is now u ed in delineating the physio 
logical laboratory, to de cribe the post-mortem examination of a 
man, or an anatomical theatre, will not fail to have readers who 
will turn away with horror and amazement at the misdeeds of 
anatomists, 

In vain will an appeal be made to the fact that not one single 
school of medicine has existed which has, without a fundamental 
knowledge of anatomy, establi-hed lasting advances in the 
science or the art of healing. The homeopaths and the so- 
called nature-doctors (Neturarste), who indeed are already on 
the scene to strengthen the ranks of the anti vivisectors, will step 
forth and raise their results. Scepticism, which, from tine to 
time grasps about even in medical circles, and which only too 
easily fiiid. there followers who have in vain called on medical 
aid for themselves or their belongings—it will scornfully point 
out how often the physician is powerless against divea-e. Thera- 
peutics will be thrown aside as u-eless lumber; and it will he 
pointed out to us, as is now already done in the petitions of the 
societies for the protection of animals, that therapy is to be 
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replaced by hygiene, the treatment of individual patients by 
general measures of public sanitation, And the attempt will 
then be made to excite the belief that prophylaxis can exist with- 
out anatomy or experiments on animals, 

In so large an as:embly of medical men as this is, a glance at 
these present teaches in how many special directions the medicine 
of to day has gone. Not every one of these directions is in hke 
measure and as constantly in want of all the means of inquiry 
and scientific preparation, which are ind:spensable to cure disease 
as a whole, Tlence, from time to time, a perceptible one- 
sidedness hecomes manifest in certain of these special arrange- 
ments, One believes in his own sufficiency, and looks with 
indifference, sometimes with a kind of polite contempt, on the 
rest of medicine, Even the truly scientific studies are not exempt 
from such one-sidedness; on the contrary, human pride, the 
tendency to over-estimation of oneself, prevail niore readily in 
these than in partial disciplines. We our elves have seen that 
organic chemi-try, by a most partial use of a very moderate store 
of knowledge, has made the attempt—and indeed not without 
some temporary re-ult - to pre:cribe its laws to medicine; and 
that numerous practical pbysicians, unmindful of the history of 
our science, have in fact sought safety in a new kind of iatro- 
chemistry. Yes, I have a very lively remembrance of the fact 
that, when I myself was entering on the scientific career, the 
hope of giving a ;urely physical aspect to biology was so power- 
ful, that every attempt at morphological study was treated a» 
something antiquated. 

We have not allowed ourselves to be prevented by this front 
carrying on anatomical research with every exertion ; and we are 
now in the ha py position of seeing it everywhere acknowledged, 
that every advance in minnte anatumy sees behind it an advance 
in physiolovical knowledge, Physiologists themselves are more 
and more becoming al-o histologists. No one however must say 
that physislogy is hecoming totally dissolved in histology. No 
attempt must be made to replace one special subject by another, 
What is necessary to all branches of medical science in general 
is the knowledge of life. But this can as little be attained by a 
simple external examination of the livin « as by a partial investi- 
gation of the dead, It can be reached by no single study or 
specialty ; itis much rather the collective result of the cultiva- 
tion of all individual branches of science. 

What is to be attained by a mere external examination of the 
living bedy has been thor nghly taught by the older medicine. 
For centuries sick aud healthy bave been observed with as‘iduous 
diligence, and in fact most valuable material has been collected 
in the most ingenions manner ; but, on the whole, no advance has 
been made beyond ‘‘symptoms.” What was perceived were 
the signs of something internal which was not perceived—indeed 
the possible perception of which was hitherto doubted. Life 
itself stood as it were outside ol servation ; it was only a subject 
of speculation, Jntellectual formulze were laid down, spiritual- 
istic or materialistic, according to the general tendency of the 
mind of the individual or of the time ; but all agreed in the con- 
viction, that life itself is a transcendental and metaphysical 
problem. For the practical physician, knowledge that was 
founded in fact began with symptomatology ; for disease as such 
was apparently not less transcendental than life itse f, whose 


| antitype it conctituted. 


Tow has it now come to pass, that symptomatology has 
entirely lost the high position in which it still stood little less thana 
generation ago, to such an extent that in most universities it Is 
no more tanght as a specialty? Have symptoms no more any 
importance for the physician? Can a diagnosis be made with- 
out a knowledge of symptoms? Certainly not. But, for the 
scientific physician, the symptoms are no more the expre-sion of 
a hidden power, recognisable only in its outer workings + he 
searches for this power itself, and endeavours to find where it is 
seated, in the hope of exploring even the nature of its seat. 
Hence, the first question of the patholozist and of the biologist 
in general is, Where? That isthe anatomical question, No 
matter whether we endeavour to ascertain the place of the 
disease or of life with the anatomical knife. or only with the eye 
or the hand ; whether we dissect or only vbserve, the method of 
investigation is always anatomical, For this reason, the tho- 
roughly logical founder of pathological anatomy named _ his 
fundamental b ok ‘*De Sedihns Morborum”; and hence this 
book became the starting-puint of a movement which, ina few 
decades, has changed the entire aspect of science. j 

Tuis change has been carried out to the greatest extent in 
ophthalmic surgery. Who could limit himself to perceiving 
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that modern ophthalmology has scarcely a single point of simi- 
larity with that of the last century? Who contents himself with 
the symptom of amaurosis? Who despairs of recognising in it 
the existence of glaucoma? Every ophthalmic surgeon has in 
his bands the means of stndying the thing itself, and not merely 
its signs, ven the anti-vivisectors acknowledge that ophthal- 
mology is a study that is capable of effecting something. But 
they forget that every organ of the body is not so favourably 
placed and arranged for the observation of its inner proce-ses as 
is the eyeball. Since the wonderful discovery ot the ophthalmo- 
scope, auatoniical analysis, even without the use of the kiife, 
has become capable of penetrating so far into the individually 
remote, that we can immediately observe and s‘udy by them- 
selves the smallest features of the fundus oculi, even, indeed, 
its single cells, or groups of cells, just as in an artificial prepara- 
tion of an eye that has been excised. But it mut not be for- 
gotten that Jong anatomical and physiological s‘udies have been 
a necessary preliminary to the interpretation of that which is 
now so easily perceived. ‘The structure, arrangement, and 
function of each single part had first to be laboriously established 
before it was possible, by a transitory glance at the altered tissue, 
to recoznise what is especially changed ; and no medical man 
will attain to a true comprehension of the essence of these 
changes if he have not previously learned to recognise most accu- 
rately the anatomical and physiological nature and the possible 
pathological changes of the individual constituent parts of the 
eye, 

They speak lightly who object to us, that not all the branches 
of medicine stand on the same height with ophthalmology. That 
will never be the case. Just as it 1s easier to explore the sea in 
its depths than the solid land, so will the most transparent organ 
of the body always be the most convenient place for medical 
diagnosis and treatment. While it is possible to ob-erve with- 
out difficulry a cysticercus in the hinder part of the retina, one 
will always be taught to bring a cysticereus of muscle or a 
trichina in a patient to light by vivisection. Never can it be 
required that every medical specialty should altogether equal 
ophthalmology in security of treatment and diagnosis; but any 
measure of success can only be sought in the use of the ophthal- 
mological meth .d in a corresponding manner in the other special 
departments. This method, however, is anatomical, or, as it 
has otherwise been expressed, localising. 

With this, we have reached the point which denotes the 
boundary between ancient and mode:n medicine. The principle 
of modern medicine is localisation. ‘To those wha still constantly 
ask of what use modern science has been to practieal medicine, 
we can simply point out that every branch of medical practice 
has accommodated itself to the principle of localisation, not only 
in pathology, but also in therapeutics, and that thereby the 
greatest benefit has accrued to the sick. It is quite superfluous 
to seek out single examples in order to show what profit the new 
knowledge has brought. Such examples are abundant. But we 
do not require them, for we can point to the general character of 
modern medicine, AJ] those studies which already at an earlier 
period had a natural tendency to Jocalisation, such as special 
surgery and dermatology, have in this way been raised to their 
present state of pertection, Those, however, which have 
retained from the old humoral pathology a tendency to the 
establishment of generalising formule gradually renounce the 
favourite tradition ; and the fact is more and more com ehended, 


that generalis:.tion in truth is nothing else than muiiplication of 


foci, and that the cnre of a so-called general disease signifies just 
as much as the eradication of a single focus, That was in fact a 
reform in head and limbs; and he who has not grasped it ought 
not to say that he has consciously followed the progress of 
science, 

The notion of the general validity of the doctrine of the 
localisation of disease and of the multiplication of foci of disease 
in the same individual, stands, as was often objected to me in 
the beginning of my career as a teacher, in strict opposition to 
the idea of the wsity of disease, or, as it is expressed in customary 
language, to the evs morbi. My former colleagues sti] retained 
large portions of this idea; they helieved that the practical 
physician entered into arbitrary, and therefore dangerous, specu- 
lations, when, in the presence of a single case of disease, he 
assumed the disease to be a plurality. To me it seems rather 
the reverse ; that the physician enters on a fruitless project (sche- 
matismus), and one dangerous to his patients, if he suppose 
each individual case of disease to correspond to the opinion of 
his schoo) or his own private view, and calculate his prognosis 
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and treatment thereby. Meanwhile, these considerations, de- 
rived from medical practice, on the x/éity of a certain way of 
perceiving disease, can lead to no decision as to its ¢reth, and 
yet, at this result only is it possible to arrive. llow shall we 
establish it ? 

All the world is at one on this point, that disease presupposes 
life. Ina dead body there is no disease, With ceath, lite and 
disease disappear simultaneously. This consideration led the 
older physicians to assume disease to be a self-hving or even 
animated essence, which took its place in the body along with 
the vital principle. Many went so far as to define disease as a 
combat between two contending principles, the innate hfe and 
an intrusive foreign body. But all ca ue baek to hfe as a preli- 
minary condition of disease. The view was first lost in the old 
Leyden sehool; from Boerhaave emanated the dogma, which 
his pupil Gaubius placed at the head of his lonyg-u-ed ‘* Hland- 
book of Geueral Pathology,” the first written on the subject : 
Morbus est vita preter naturam, Disease is life itself ; or, to 
speak more correetly, it is a portion of life, 

This assumption disp] ced the unfortunate dualism which had 
so long dominited wedicine; or, at least, it onvht to have 
displaced this dualism between Jife and disease. If, neverthe- 
less, 1t has not completely done this, and if wore than a century 
has been required to brcak up the still constantly existing dis- 
sonance, the reason lies in the difficulty of finding a sati- factory 
conception of life. And here the questi:n nist not be passed 
by, Where has life its special seat? [2 sedes 72te? John 
Itunter went back to the ancient view, already expressed in the 
Mosaic formula: ‘*The life of the body is in uts blood.” 
Flourens helieved that he had found the seat of lite, the na@vd 
vital, in the central nervous system, in the medulla oblongata. 
The one, like the other, found himself obliged to institute ex- 
periments on living animals for the investigaiion of ths difficult 
question. Therewith the experimental method inthe more strict 
sense began to pass into the practice of patholoyists. Vivisec- 
tion became a regular aid to research. 

Certainly the consideration that a knowledge of life can only 
he obtained on the hving being was lon» pre-ent, Beyond 
doubt it was already formed in antiquity. But it is difficult to 
detertnine with accuracy the time when it first heeame pruetically 
active. Uncertain statements only on the subject are available, 
Zacharias Sylvius, a physician of Rotterdam, who wrote the 
preface (» the Dutch edition of Harvey’s ‘* fxercitationes,” calls 
tu mind the tale of Democritus, whom the Abcdertes revarded 
as insane, 'ecau-e they saw him constantly envaged im vivisec- 
{ion ; when however the great Hippocrates was sent for to cure 
him, he fully recoznised the value of his proceedins., and de- 
clared that all the Abderites were lunatics, and that Democritus 
alone was sane.! Probably this story has teen narrated at the 
expense of the good Abderites ; but it still show. that vivisec- 
tion already ‘‘lay in the air.” I will not attempt to decide 
whether it is true that the teachers in the Alexandrian school 
actnally availed themselves of the permission of their king to 
dissect criminals. The only conclusion which J can derive from 
these tales is that researches on animals must surely have at that 
time been already practised. For whoever reflects on the vivi- 
section of men must acknowledge that, especially at a time when 
the anatomy of animals formed the foundation of mevico] study, 
vivisection had certainly been previously done on atimals. In 
the school of the empirics which proceeded from that of Alex- 
andria, and in which necropsy was taught as the chief «.eans of 
knowledge, experiment also appears as having a recognised 
claim; in the celebrated formula, which has heen called the 
tripod of the empirics, and which served as the programme of 
their schowl, deliberately-planned experiment is expres-ly men- 
ticned (puaiuch 9 adbrooxedin thpnots). Only it is not evident to 
what extent this research on living animals was carried on. 
Hence it is also unprofitable to inquire what advantage of any 
kind ancient medicine derived from vivisectivn. 

In fact, the first great and distinctive example of successful 
viviection which the history of medicine lnows is that of 
William Harvey. The foundation of the doctrine of the circu- 
jition, which in the main was experimental, has radically 
changed the whole direction of the thoughts of physicians, 


t “ Harveji Exercit. Anat.” Roterod., 1671.‘ Prefativ: Democritus 
solertissimus «operum nature perscrutator, cum assidue secandis antiualibus 
cecuparetur, existimatus fuit insanus ab Abdevitis; qui musesati sortem 
hominis advocarunt Hippocratem, ut illi medicinam faceret m-ntem ine alien- 
atam restitueret. Rogatus decurmt et offendit Dem crituin a.timal.a secan- 
tem, quo spectaculo mirum in modum oblectatus, omnes (Abdentas imsanire 
pronuntiavit, solum sapere Democritum.” 
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llad we this one example alone it would be sufficient to prove 
brilliantly the utility, yea, the indispensability, of vivisection. 
Never has a dogma firmly established by the tradition of centuries 
cand every kind of authority, which in truth formed the central 
point of a powerful and generally acknowledged system, been 
annihilated with such a headlong downfall. In complete recog- 
nition of the importance of such a man, Albert von Haller said 
that Harvey’s name was the second in medicine, that of Hippo- 
crates being the first, But it was a difficult step, to advance a 
new and unheard-of doctrine which interfered with science in so 
revolutionary a manner. Having hesitated long whether he 
should publish bis discovery, and when he at last carried his 
resolution into effect, the great vivisector cried: ‘‘ Utcumque 
sit, jam jacta est alea, spes mea in amantium veritatis et doc- 
torum animorum candore sita” (oc. czé. p. 81). 

It is certainly due, even in the present day, to the purity of a 
truth-loving and cultivated mind, to exonerate Harvey from the 
reproach of heartlessness, perbaps of brutality, of which our 
anti-vivisectionists are so liberal. llis new knowledge had cost 
the lives of many animals; he started, as he himself says, ‘‘ex 
vivorum (experiendi causa) dissectione, arteriarium apertione 
disquisitionzeque multimoda,” And yet that was the least thing 
with which he was reproached ; even kings at that time were so 
little tender-hearted, or, I may say, with an opponent, were so 
brutalised, that King Charles I. found pleasure in seeing the 
experiments of his body-physician. 

On the other hand, after Malpighi had, still in the same 
century, demonstrated the flow of hlood in the capillaries of 
living animals, and after our century has added the knowledge 
of the existence of an actual capillary wall, the doctrine of the 
circulation appears so self-evident, it has so thoronghly entered 
into the ideas of all, that it already requires a peculiarly-trained 
niind to comprehend the opinion of the older physicians on the 
local relations of the current of the blood. Whoever goes un- 
prepared to the study of the medical classics, falls from one 
misunderstanding into ancther. ‘The ideas of the nature of local 
processes are entirely changed, and yet the circulation, the 
capillary certainly more than that of the larger vessels, stands in 
the foreground of pathological interest almost more than in truth 
it should. The widely comprehensive doctrine of inflammation 
and new growth, within which nearly the greater part of 
practical cases occur, was founded on experiments on the capil- 
lary circulation ; not less so was the doctrine of the cure of local 
diseased processes of most varied kinds, 

Even the worst opponents of vivisection recognise Harvey’s 
services. But, say they, since then, nothing more of importance 
has been accomplished by vivisection, They do not know that 
it is precisely that department of the doctrine of the process of 
the circulation which embraces the vital properties of the organs 
of circulation, which is entirely unmeutioned by Ilarvey. 

On what does the activity of the heart depend? What in- 
flnence do the vessels exert on the propulsion and distribution of 
the blood? What share falls to the arteries, what to the veins, 
what to the capillaries? All these questions are of the highest 
practical importance, and none of them can be investigated 
otherwise than by experiments on animals, But Harvey could 
not attack these questions, because in his time minute anatomy 
was not yet developed. Who knew anything of the nerves of 
the heart, or of the vessels? ‘Who had any notion as to the 
participation in the manifestations of the actton of the heart and 
blood-vessels, on the part of the nerve-, which supply the parietal 
structures, especially the fine muscles? 

An interval of two centuries again intervened before Edward 
Weber, by experiment on the vagus nerve in a living animal, 
first revealed the mystery of the tnervation of the heart; and 
this, again, in a quite unexpected and unprecedented manner ; 
aud betore our now so much abused friend Claude Bernars like- 
wise showed on a living animal the influence of the sympathetic 
nerve on the vessels of the head and neck. 

Now for the first time, and through numerous other experi- 
ments which have tended to this end, we understand the circula- 
uion in its special characters. The pulse, that so highly treasured 
object of the old symptomatolgy, allows itself to be interpreted. 
It is to us no longer the sign of this or that disease, but the sign 
of the existence or non-existenc~ of certain activities, of strength 
or weakness, of irritation or relaxation of certain tissues. Now 
for the first time we can understand in its individual peculiarities 
the action of the heart itsell and the operation on it of certain 
sub» ances—e.o, cardiac poisous ; and it is not almost alone the 
department ot diseases of the valves, to which alone, and with a 


scorn that cannot be rightly understood, the anti-vivisectors 
point on account of their incurability, but also the department 
of febrile diseases, which we are ina position to survey as well 
with regard to their symptoms as to their nature and their 
results. 

The length of the interval of time between Harvey and the 
more recent experimenters on the innervation of the vascular 
apparatus is explained by the circumstance that in that inter- 
mediate time two entirely new studies had to be created, to both 
of which the discovery of the circulation was an impulse and a 
preliminary condition. 1 mean physiology and general patho- 
logy ; thus, indeed, both these studies, which are to be regarded 
as the chief support of the experimental method, and which it 
was originally the custom to comprise under the name of ‘ Insti- 
tutiones Medicze.” Hermann Boerhaave had, in his professor- 
sbip, combined them, and, indeed, had even united them with 
practical medicine ; under his pupils the division of labour com- 
menced, and the formal separation of the studies, Haller was 
the special creator of physiology. His experiments went first in 
the direction of exploring the vital properties of individual parts 
of the body, of single tissues, as would now be said. Among 
these properties, following the distinguished Glisson, a man, it 
seems to me, not even now sufficiently hononred in his country, 
he assigned a prominent place to irritability. It would lead me 
too far if I in this place desired to attempt to show forth indi- 
vidually these memorable researches, the comprehension of which 
was rendered extremely difficult by the then not yet sufficiently 
complete explanation of the motions “‘irritability” and ‘‘con- 
tractility.” For our purpose it is sufficient to point out that here 
for the first time nerve and muscle, the two most highly developed 
and thereby most energetic portions of the animal body, were 
made the subjects of expertment with regard to their special 
forms of activity. Contraction and sensibility appear as the 
special signs of living activity. Therewith the question of the 
basis of living activity was so nearly approached that Gaubius, 
who at the same time laid the foundations of general pathology, 
indicated the vital force as the source of contraction, withont 
going further? 

From these beginnings was developed, at first in a very obscure 
and eqnally unprofitable manner, especially clcuded by specu- 
lative vitalism, the doctrine of life in its modern form. It has 
reqnired much longer labours, mostly experimental, to arrive at 
a great and practical result in spite of all deviations, From the 
conception of irritability, originally created by Glisson, that of 
contractility has gradually become separate: and the contrast in 
which Haller placed irritability and sensibility with regard to 
each other has been dissolved, by the fact that contractility and 
sensibility are regarded as two special forms of expression of life 
connected with various elements, and are subordinated to irri- 
tahility as the general expression. In this sense, irritability and 
vitality are nearly identical, Both are properties of tissue, and 
as such directly or indirectly accessible to treatment and ex- 
periment, 

In fact, experimentation is now rather directed to the tissue 
itself. Galvani’s discovery of electric contractions, the lahours 
of Alexander von Humboldt on irritated muscle and nerve-fibre, 
and many other contemporaneous researches, afford evidence of 
the changed direction in which the new biology laboured. More 
and more sank down the mysticism of the spirits of life and of 
disease, the speculation as to an individual vital force ; and from 
generation to generation medicine assumed more and more the 
character of a real natural science. The obscurity which had 
dominated especially the nervous system, disappeared under the 
common lahours of anatomists and experimenters ; and especially 
since Charles Bell taught the difference of the nerves hitherto 
considered as similar im nature, and thereby opened the road to 
research on the special importance and power of the single divi- 
sions of the central nervous system, one work after another has 
appeared, which has diffused new light on this difficult and 
complicated subject. tis impossible to go throngh all these 
works on this occasion, and it would be superfluous in an 
assembly of such accomplished men, many of whom have them- 
selves labonred in this vlorious work, 

I will now only briefly point out that among these labours a 
constantly clearer and more triumphant idea bas advanced, which 
in its beginnings reaches far back into past time—namely, the 
idea of the proper life (via propria) of the tissues. Every new 
form of experiment which is devised renders new parts accessible 


? Gaubius, ‘Institut. Path. Med.,” p. 71. “ Vis vitalis solidi est, qua illud 
ad contactum irritamenti se contrahit.”” 
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to scientific examination, and with each step in advance we 
become more clearly convinced that life, regarded as a great unit 
in the established sense, is a pure fiction, arising from the obser- 
vation that in the hierarchical organisation of the human body 
certain organs attain so elaborate a structure, and therewith so 
great importance, tbat they with complete right merit the name 
of vital organs. And as among these organs the medzd/la 03- 
Jongata possesses the greatest importance, it is easily comprehen- 
sible that the idea should arise that it might really be the seat of 
life. But we know now that life is a collective functional action 
of all parts of the higher or vital, as well as of the lower and 
less important ; and that there is no one seat of life, but that 
every true elementary part, especially every cell, is a seat of life. 
In biological research, also, as well as in pathological, we have 
arrived at a multiplication of foci. Of course the number of 
vital foci is much greater than that of foci of disease can ever 
be; and hence disea-e and life, or to speak more accurately, 
diseased and healthy life, can very well coexist in the same 
organi-m; always, however, so that disease signifies a reduction, 
a minus of healthy life. By this research we have even re- 
discovered the long-lost essence of disease, not indeed in a 
spiritualistic form, but as a quite material ezs, a genuine incar- 
nate thing—¢he altered cell. 

Has all now produced advantage? Was it worth the trouble 
to inflict pain on so many animals? to kill so many animals? Is 
there a really justifiable claim for allowing the experimental 
method to proceed still further? We can answer all these ques- 
tions confidently in the affirmative. Not every experiment on 
animals has results as great as that of Galvani, results whicl1 
have not merely led to a new and effective method of treating 
disease—electrotherapy ; which have not only disclosed a large 
new territory of vital processes, but have supplied the first pre- 
liniinary condition for an incalculable number of the most im- 
portant technical arrangements, the knowledge of the natural 
course of events. But galvanism might yet appear to limited 
and timid heads as an instructive aod refreshing play, for the 
reason that not every re ult of true observation of nature is 
usually brouzht forward at once, and that nevertheless it may be 
of the highest practical value. The cellular theory and the 
proof of the vita propria seu cellularis are in themselves very 
abstruse things, and no one can cure patients by their means 
without understanding something further. And yet they have 
become the foundation, yea, in a certain measure the security, 
for localising therapeutics, and they will surely become more so 
from day to day, when first materia medica in its wider extent 
shall have gone on the way which toxicology has already for a 
long time followed in a manner so rich in results. 

How then can a great result to the science of healing be ex- 
pected, if research in animals be cut off? For a long time no 
remedy has been more rapidly recognised, or more extensively 
used, than chloral, the effects of which were discovered and 
established experimentally by Ilerr O. Liebreich in my labora- 
tory. How would it have been possible to know how to ascer- 
tain those effects without experiments on animals? The animals’ 
friends say to us, ‘‘ Then try the new medicine on yourselves!” 
They refer us to the provings of medicines by the homceopaths, 
But, quite independently of the fact that the provings of the 
homceopaths lave not taught us to recognise one single new 
remedy which can be compared even at a distance with chloral, 
and that these provings, even in regard to already known reme- 
dies, do not in the least correspond to scientific investigations ; 
that thus they cannot be altogether regarded as an original ex- 
ample—one will yet not be able to earnestly desire that very 
different, possibly poisonous bodies, should he made the subject 
of self-experimentation by physicians or other men. This kind 
of morality, which forbids experiments on animals and counsels 
experiments on one’s own life or on sick men, misses, in fact, 
the first foundations of intelligent examination. 

The proof of the great importance of hygiene and prophylaxis 
is rather superfluous. If any. class of men has been active in 
this direction it is surely medical men. Never has there been a 
want of zealous hygienists among them; and when a great 
problem of prophylaxis was to he solved, one might be sure of 
finding medical men engaged in the work. We are so accus- 
tomed to this obligation that we always regard hygiene and pro- 
phylaxis as belonging to medicine, and to no other science. But 
it is empty talk when it is said that prophylaxis will render 
therapeutics—yea, even in a certain degree, medicine—super- 
fluous, The arrangement of this imperfect world is such that 
there surely will be sick as long as ‘men exist ; and we are not 


afraid because of the threat that there will be no further need of 
us, Not even through the assistance of hygiene will people be 
able to do without us; and still less without experiment on 
animals. Will even the hygienists be condemned to test the 
various ‘‘causes” cold and warmth, dryness and moisture, dust 
and noxious gases, micrococci and bacteria, on their own persons, 
in order that they may from such self-observations determine 
their effects, and formulate laws? Intelligent Governments will 
comprehend that it would be an act of madness to sacrifice 
human life, merely because it occurs to a small number of 
persons that it is criminal to sacrifice the lives of animals. 
Medical men are already more exposed in epidemics of all kinds, 
in the performance of their duties in hospitals, in the country, 
in their nocturnal visits to the sick, in operations and necropsies, 
than any other class of the community as a rule ; and it requires 
all the blindnes- of the animal fanatics to require also of them 
that they should test on their own bodies the remedial, or 
poisonous, or indifferent action of unknown substances, or that 
they should determine the limit of permissible doses by observa- 
tions made on themselves, 

Inthe name of humanity, of morality, of religion, the sup- 
pression of experiment on animals is demanded. For, in fact, it 
is not merely vivisection that is in question, but experiment on 
animals ; that is, the experimental method in general, When 
the term vivisection is used it is made to include in like manner 
all painful actions in which there is no cutting ; indeed, to pre- 
vent any misconception, not only physiological, but also patho- 
logical and pharmacological, experiments, are expressly included. 
The criterion is pain. Everything by which, in the way of 
experiment, pain ts inflicted on an animal is torture of animals, 
and so far immoral, and contrary to religion. With this defini- 
tion of torture of animals it might be possible to arrive at excep- 
tional results by applying it to other callings or men, The dog- 
fanciers, who in the rearing of their dogs often use, or cause 10 
be used, methods full of torture and painful chastisement, would 
readily come into great danger. The improvement of horses 
for certain purposes would have to be entirely put down. A 
great part of our domestic animals would have to remain un- 
trained, so that pain might be spared to them. We should 
perhaps arrive at conditions similar to those produced hy the 
wild dogs in Turkey. 

Individual anti-vivisectors are at least so far consistent that 
they would see the slanghter of animals also forbidden. T'rom 
the vegetarian standpoint, the opposition gains a kind of syste- 
matic aspect. Thus llerr von Seefeld! demands a vegetable 
diet and the prohibition of vivisectors; but as he, as a vege- 
tarian, has no need of flesh, he is strongly incliued to make still 
further concessions, Thus he rejects hunting for the purpose of 
pleasure, but cannot altogether dispense with it as a means of 
defending life. Others go still further, aud sacrifice also war. 
The principle can scarcely be denied, that death is worse than 
torture. There could scarcely be a criminal code, which 
punishes the premeditated killing of a man less severely than the 
torture of a man. Not without reason is it alleged that a man 
who still remains alive after his misdeeds may recover and attain 
to a complete or entire enjoyment of life. Grounds of mitigation 
in cases of murder and manslaughter are allowed also to men; 
but, as a foundation, the extremest injury which can be inflicted 
on man is always and everywhere the most severely punished. 

As regards animals, the anti-vivisectors, on the contrary, 
consider torture to be worse than death. Although they reject 
every torturing or painful method of death, even for cattle, they 
without the slightest consideration cause animals, even highly 
organi-ed ones, to be slaughtered or killed, not only for eating, 
but also for other purely subjective reasons. They go, indeed, 
so far as to demand that an animal which has survived viviseetion 
shall be killed, although it might possibly still enjoy a long and 
happy life. Is there any logic in this, or any morality? How? 
May we have the right to kill an animal on any ground of public 
utility, to eat its fle-h, to sell its skin, to pound its bones to 
manure for the field? and are we not to have the right of sub- 
jecting it to scientific research, which we institute on entirely 
ideal grounds, or on the grounds of the public weal, in which 
we even perhaps run the risk of becoming diseased? It will he 
difficult to assume that we institute researches on glanders or 
splenic fever for pleasure, or to pass away time, or without 
knowledge of the great danger of inoculation. Whoever allows 
himself the right to hill animals, has nv right to forbid physi- 


« Alfred von Seefeld. ‘‘ Altes und Neues iiber die vegetarianische Lebens- 
weise.”” (Hanover, 1880.) 
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cians to vivisect animals for experimental purposes, or to under- 
take painful operations of any other kind. 

Of course we cannot desire that the misuse of this right should 
escape punishment. For it is with such an abuse, not with the 
production of pain, that torture of animals first comes into opera- 
tion. Were every production of pain in itself an act of torture, 
punishment ought to be inflicted on a veterinary surgeon when 
he operates on a sick horse for the purpose of curing it. Culpable 
torture of animals lies hefore us, when pain is inflicted on an 
animal in a useless manner, and without purpose. ITence 
nothing can be said against the view that every experimenter 
should be subject to official inspection ; Lut surely this does not 
require a society for the protection of animals. He who has a 
greater interest in domestic animals than in science, that is, in 
the knowledge of truth, is not qualified to be an official controller 
of scientific affairs. To what would it lead, if an experimenter, 
who had commenced his experiment in good faith, had perhaps 
o answer to some layman during the experiment, or to a magis- 
trate afterwards, the charge that he had not selected some other 
method, or some other in-traments, or perhaps some other ex- 
periment ? 

No: here is no :,nestion of objective right. So long as perfect 
liberty is left to every posses:or of antmals to kill his animal:, be 
they wild or tame, at any time, and according to his own judg- 
ment, so long niust it also be permitted that, for scientific ends, 
and thus on purely internal grounds, experiments should he made 
on living avimals. But the necessity of such experiments can 
naturally only be decided by the inquirer himself; as to the 
choice of place, time, the admission of strangers, he may be 
required to communicate with the inspector ; but the carrying 
out of the experiment must remain in his own hands, So we 
understand the exprestion of the freedom of science. 

What is objected to usis, that it is the outraged feelings of the 
posses:or of horses, pet dogs, and parlour cuts that excite him 
to the belief that the same thing may happen to his beloved 
animals as to the auimals in the learned institute. We can sym- 
pathise with him. We would force no one to deliver to us his 
favourite-, not would we steal them. Were either of the two 
to occur, probably in every country the intervention of the 
magistrate would be called on with effect. But we also 
require that the disposal of the life and maintenance of those 
animal, which have come into our possession in a legitimate way, 
shoul | not be lessened to us, and that we should not be con- 
sidered or declared to be @ frzor? rough, void of moral feeling, 
and baibari ns standing alinost on the threshold of crime. The 
evidence that moral earnestness is failing in modern medical 
circles is nowhere afforded. The reproach that Christianity is 
imperilled by vivi ection is worthy of Abdera, The assertion 
that the medi-al youth are inevitably ‘‘ brutalised ” by dissection 
and vivi ection is, as usual, snatched fromthe air; as it is also a 
caluniny that the vivisecting teachers have suffered injury to their 
morality 

At least however there is no ground to fear for science itself, 
To it 1s applicable what Bacon said of the sun: ‘ Palatia et 
cloacas ingre.itur, neque tamen polluitur.” 
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Academy of Sciences, August 1.—M. Jamin in the chair,— 
The following pipers were read :—On the formation of tails of 
comets { econd n ite), by M. Faye. ITerschel, Arago, Delannay, 
amt other astronoviers did not thoroughly study the tails of 
ennets, but Newton had already given a quite sufficient explana- 
tion of the phenomena. The tail is nothing else—he maintained 
—than the result of a continual emission of molecules from the 
head of the comet. It is very much like the tail of smoke 
emitted by a running locomotive, its outer end being lost in 
space, and the inner one continnally receiving a new supply 
of milecules. M. Roche, who has made the necessary cal- 
culations, taking account of the repulsive force M. Faye ad- 
vocates, has worked out all those shapes of tails which we 
witness in reality.—On the equivalence of quadratic forms, by 
M. Jordan.—On a modification of the electric lamp, by M. Jamin, 
being the re-ult of observations on the electric ight in vacuum, 
and in cl sed vesels containing various gases.—On the per- 
chloricacid-, by M. Berthelot —On the travels of Moncatch-Apé, 
by M. Quatrefages. This American Indian undertook a journey 
to the north-western coasts of America at the beginning of last 


century, in search of the orivin of his race; whilst on this coast 
he learned and witnessed that it was visited every year hy white 
men with long hlack beards, and M..Quatrefages proves that 
these men were originally from the Loo Choo islands,—On the 
first meteorological, topographical, and hydrographical observa- 
tions at the future Panama canal, by M. de Lesseps. Several 
maps of the coast are prepared, and a meteorological station is 
opened at Colon.—On the application of electromotive power and 
of M. Planté’s secondary piles to the direction of aéro-tats, by 
M. Tissandier, In an aéro tat which has a volume of 22.0 
litres, 3'50m. long, with a diameter of 1°30m., and ean 
raise a weight of 2 lilogrammes, having a Siemens machine 
which weighs 220 grammes, and a secondary couple of 1300 
grammes, the propulsory helix makes six and a half revolutions 
per second, and the balloon acqnires a speed of 1 metre per 
second for forty minntes, The small Siemens machine, with 
three elements, produces the work of 1 hilogrammetre.—The 
elements of comet ¢ of 1881 (Schaberle), by M. Bigourdan, as 
deduced from observations at Vienna on July 18, and at Paris 
on July 23 and 28, Its brightness, which is still increa ing, will 
be on August 23 seventeen times as much as it was on July 18, 
—S pectroscopical observations on the comets é and ¢c, 1881, by 
MM. Thollon and Vacchini.—On the lengths of spectral bands 
given by compounds of carbon, by M. Thollon.—On the con- 
stitution of comets, by M. Prazmowshi.—On the theory of trilinear 
forms, by M. Le Paige.—On the influence of pressure on dissocia- 
tion, by M. Lemoine.—On the heat of formation of explo ives, 
by MM. Sarran and Vietlle.—On oxycyanides of lead, cadmium, 
and mercury, hy M. Joannis.—On the heat of combustion of 
heptane and of hexahydrotoluene, by M. Louguinine.—Third 
note on the magnesia industry, by M. Schlosing.— A contribu- 
tion to the study of the tran-mission of tuberculosis, by M. 
Toussaint. The juices of animals which have had tuberculosis 
transmit the disease with very great ease, even when submitted 
to a high temperature, but especially when employed uncooked. 
—On the injection of the virus of rabies into the cirenlation, by 
M. Galtier. It seems to prevent infection.—On hemeralopii and 
on the functions of the visual purple, hy M. Parinand.—On the 
applications of electromotor:, by M. Trouve. 


VIENNA 


Imperial Academy of Sciences, July 21.—L. T. Fitzinger 
in the chair.—A. Rollett, on the derived albumins noted as acid- 
albumins and alkaline albuininates.— Dr. Stur, on the Silurian 
flora of the H-A, stratum in Bohemia.—S. Lustgarten, on an 
ethyl nitrate formed by the actiou of nitric acid on glycozen.— 
Ernst Lecher, on the spectral distribution of radiant heat.—Dr. 
T. Kessel, on the function of the external ear in relation to the 
space-perception.— On the difference of intensity of a linear-pro- 
duced svund in different directions, by the same.—F, Fossek, on 
the products cf condensation of isobuty] aldehyde.—Zd. TI, 
Shraup, on quinine and quinidine.—Note on some quinine com- 
pounds, by the same.—Prof, Freund, on the formation and 
preparation of trimethene alcohol from glycerine.—Preliminary 
note on trimethene, by the same.—H. Weidel, on a compound 
isomeric to a-sulphocinchoninic acid. —G. Goldschmidt, on mono- 
and dinitropyrene and amidopyrene.—E, Weiss, a communica- 
tion on the third comet of the year 1881 (1881 ¢), discovered by 
Schaberle at Aun Arbor (Michigan).—T. Woehner, report on 
his observations of the earthquake phenomena in Croatia in the 
year 1880. 


CONTENTS 


VIVISEGRION AND) MEDICINE 0) =) te acne net) ae 
Tue Biste AND Scinxce. By Georce J. Romanes, F.R.S. . . . 332 
Letrers To 1HE KviToR -— 
Though -Reading.— Rev. Gkorcz Henstow. . . . . . « « 335 
A Gun-Signa!l Recorder.—A.G. P. 2 . 6. 1 6 6 ss 6 « 335 
Symbolic Logic.—Hucu McCotun. « . - «+ . + + «© © = 335 


Bisected Humble-Bees.—T. MasHEDRR  . . - . 6 6 we « 335 
A New Meter for Electric Currents.—JoHN T. SPRAGUE . . . 335 
A Poputar Account or CHAMALEONS, II. ByStr. Georct Mivart, 
ERS) 2h ns. oo os eee; 
Tue INTERNATIONAL MepicaL ConGRESS - «©. 6 + 2 + + + + 338 
NOTES: Gee ke ee ew ay oo a 
Our ASTRONOMICAL COLUMN :— 
Gould's Comet-Observations on Jane rr. «4 2 + 6 1 ee 8 342 
Schiberle’s Comet . . . PeOerO ten 8 co 6 ao Se 
THE ConyFcTION OF THE BIOLOGICAL SCIENCES WITH Mepicine. By 
Profi TaHe Huxctey, LE See Res) c=) 2 renews ee ds 
OW THE VALUE oF ParHoLoGICAL EXPERIMENTS. By Prof. RupotF 
Virckow MID! © >. 2 Se eee i ne 40) 
SocieTIES AND ACADEMIES . »© 6 © © © © © © © «© + # + « 352 


NA TGR EF: 


35S 


THURSDAY, AUGUST 18, 1881 


THE CENTRAL AFRICAN LAKES 


To the Central African Lakes and Back: The Narra- 
tive of the Royal Geographical Society's East African 
£xpedition, 1878-80. By Joseph Thomson, F.R.G.S. 
Two vols. (London: Sampson Low and Co., 1881.) 


O UR readers must be familiar with the leading features 

of the remarkable Expedition which sect out at the 
end of 1878 under the leadership of Mr. Keith Johnston, 
and returned in 8880 under that of Mr. Joseph Thomson. 
We have already told the story of the Expedition pretty 
fully, and Mr. Thomson himself described in these pages 
the main points in the geology of the Expedition which he 
traversed. Mr. Thomson was a very young and inexpe- 
rienced man when, by the sad death of his accomplished 
chief, the command of the Expedition devolved upon him, 
just after it had got over the initial difficulties of the 
coast region and entered on the great tableland which 
occupies the greater part of the African area. Mr, 
Thomson showed himself at once equal to the emergency, 
and succeeded in winning a reputation that is likely to 


prove fruitful of good results both for himself and for 


African geology. He has been equally successful in 
telling the story of his journey. He writes in quiet and 
simple, but effective, style, his pages are full of incident 


and information of great interest, and he has a sense of 


humour and a love of fun which are not only of service 
to him under trying conditions, but which render his 


book light and pleasant reading. After seasoning them- 


selves by a little trip to Usambarra, Messrs. Johnston and 
Thomson (the latter geologist to the Expedition), at the 
head of 150 men, left Dar-es-Salaam in May, 1879, for the 
north end of Lake Nyassa. A month later Mr. Johnston 
died at Behohbeho, to the north of the Rufiji, just when the 
mountainsthat bound the plateau had been reached, through 
the usual difficulties attending African travel, partly arisIng 
from the nature of the country, partly from the natives, 
and partly from the men who formed the Expedition ; but 
Mr. Thomson overcame them all with more than usual 
tact, and with unprecedented success. After a short rest 
at Lake Nyassa the route was resumed over the pre- 
viously untraversed country between Nyassa and the 
south end of Lake Tanganyika. Leaving most of his 
men here, Mr. Thomson, with a small contingent, pro- 
ceeded up the rugged west side of the lake to the famous 
river, about whose course Messrs. Cameron and Stanley 
gave such inconsistent accounts—the Lukuga. Mr. 
Thomson’s observations on this river are of great value 
in connection with African hydrography. He found that 
Cameron and Stanley were both right. At Cameron’s 
visit, what little current existed was towards the lake; 
Stanley, later on, found a distinct current setting 
from the lake, and prophesied that in a short time the 
barrier of vegetation across the river not far from its 
mouth would be carried away, and the Lukuga would 
carry the waters of Tanganyika in a full stream to the 
Lualaba-Congo.] And this, Mr. Thomson found, had 
actually come to pass; he saw the Lukuga as a broad, 
swift effluent from Lake Tanganyika. When, however, 
he returned two months later, he found that the strength 
VoL, xxIv.—No. 616 


journey. 
and by the upper waters of the Rufiji, but as the natives 
were at war this would have been dangerous. 
went north by the east side of Tanganyika, taking occa- 
sion to have a good look at the mysterious Lake Hikwa, 


of the current had considerably decreased, as had also 
the volume of the river. Mr. Thomson discusses the in- 
teresting problem of the Tanganyika at some length, and 
with great intelligence, as well as with the knowledge of 
a trained and practical geologist. He refers to the facts 
observed by previous travellers as well as himself, as to 
the rise and fall of the level of the lake, the hydro- 
graphy of the neighbouring country, &c., and concludes 
as follows :— 


“With these facts before us the necessity of Tanganyika 
having a regular outlet is not so apparent as it seems to 
have been to Cameron. Neither need we, like Stanley, 
invoke the aid of great convulsions to account for the in- 
terruption or intermittency of the outflow. The pheno- 
mena are sufficiently accounted for by the facts I have 
enumerated, viz. (first), that since the Arabs settled at 
Ujiji till within the last five years there has been no 
very marked rise in the level of the lake ; (second), that 
the rapid rise of the lake after that time was due to un- 
usually wet seasons; (third), that the normal rainfall is 
less than fifty inches in the year; (fourth), that Tangan- 
yika drains a remarkably small area of land, and has only 
a few insignificant rivers, torrents, and streams falling 
into it; and (fifth), that the volume of water passing out 
by the Lukuga is diminishing so rapidly as to be markedly 
noticeable in two months, even in the course of the rainy 
season, so that quite possibly the next traveller may arrive 
to find little or no water leaving the lake. These con- 
siderations, then, as well as all my inquiries and observa- 
tions, lead me to conclude (first), that under normal cir- 
cumstances the rainfall and evaporation nearly balance 
each other ; (second), that many years ago a series of 
unusually dry seasons reduced the level of the lake helow 
that of its outlet; (third), that it remained sufficiently 
Jong without circulation to become charged with salts, 
which have given the watcr a markedly peculiar and un- 
pleasant taste, unlike that of ordinary fresh water, and 
also an exceptional power of corroding metal and leather ; 
(fourth), that unusually wet seasons set in some five or 
six years ago, raising the level of the lake; (fifth), that it 
rose above its normal level, owing to the formation of a 
barrier in the bed of the Lukuga by rapid vegetable 
growth, and the depositing of alluvium by the small 
streams descending from the slopes on cither side; and 
(sixth), that the lake having once overflowed the barrier, 
soon removed it entirely, thus regaining its original 
channel and level.” 

After a short stay with the hospitable and intelligent 
missionaries at Mtowa, to the north of the Lukuga outlet, 
and paying a visit to Ujiji, Mr. Thomson set out to make 
his way back through terrible Urua, where Cameron suf- 
feredsomuch. Here he had to undergo the worst recep- 
tion he met with during his whole journey ; every pos- 
sible obstacle was placed in his way, every opportunity 
was taken to insult him and steal his goods, even the 
very blanket from beneath him when asleep; and it was 
only by the greatest self-restraint and tact that fighting 
was avoided and he and his men escaped with their lives. 
This they were only too glad to do, just before they 
reached the goal of the expedition, the river Lukuga. 
Returning to Mtowa, a passage was obtained in Mr. 
Hore’s boat to the south end of the lake. Here Mr. 
Thomson picked up his men and set out on the return 
He had intended to go east through Usanga 


So he 
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which he re-named Lake Leopold. Mr. Thomson did 
not succeed in reaching the actual shores of the 
lake. 


“ The point where we halted was upwards of 7000 feet 
above the sea, and from the fact that the River Mkafu, 
which flows into the -lake, is only about 3000 feet, at 
a distance of sixty miles north, I infer that Lake Hikwa 
is not far from being on a level with Tanganyika. So 
steeply do the mountains descend, that from the place 
where we halted we could almost throw stones into the 
lake ; only we lost sight of them before they reached the 
ground, The general altitude of the surrounding ranges 
must be quite 8000 to 9000 feet, and they extend in a quite 
unbroken line all round. At the north end I calculate 
the breadth of the lake at about twelve miles. Further 
south the breadth varies from fifteen to twenty miles. 
Longitudinally it lies north-north-east and south-south- 
west. Its length, from native rcport and from my proxi- 
mity to it in passing between Nyassa and Tanganyika, I 
conclude to be certainly not less than sixty miles, probably 
seventy. Between the mountains and the shores there 
lies a narrow dark green strip of smooth land, apparently 
representing a once higher level. Onthis there are many 
villages, and the ground is highly cultivated. At the 
north end, as ] have already stated, this strip broadens 
out into a marshy expanse, formed doubtless by the 
detritus of the River Mkafu.” 


Although the waters are almost certainly fresh, yet the 
lake seems to have no outlet. Without accident or 
obstacle to speak of, the Expedition, proceeding by 
Unyamyembe, reached Zanzibar, not much more than 
a year after it set out from Behobeho. Mr. Thomson, 
with good reason, congratulates himself that he never 
needed to fire a shot either in offence or defence, and 
that, besides the loss of Mr. Johnston, he left only one 
man behind him. 

The Expedition is in many ways one of the most suc- 
cessful that ever entered Africa. Not only was it con- 
ducted with unusual efficiency, not only were the chiefs 
and people, with few exceptions, friendly throughout, but 
for the first time we have obtained trustworthy observa- 
tions on the geology of the great lake region of Central 
Africa, The main conclusions reached by Mr. Thomson 
have already been described by himself in these pages. 
But he did not confine himself to geology. He gives usa 
fair idea of the general character of the country traversed, 
its mineral, vegetable, and animal productions, the cha- 
racteristics and habits of the people, the nature of the 
work being done by missionaries, and the capacities of 
the country for industrial development. On the last point 
his views are far from being sanguine. He maintains 
that the resources of Central Africa have been greatly 
exaggerated, especially as to its minerals. We are in- 
clined to think that on this point he has taken much 
too gloomy a view, and that, whatever may be the case 
with the region actually visited by him, there certainly 
appears to exist, in the districts traversed by Cameron, 
Livingstone, and more recently by Major Serpa Pinto, 
stores of iron and copper that may at a future time be 
turned to great industrial account. Young as Mr. Thom- 
son is, we commend his remarks on missionary work to 
those whom it most intimately concerns; and we trust 
that his severe, but evidently just, criticisms on the con- 
duct of the various Belgian expeditions in Africa will 
receive the attention they deserve from the management 


of the International African Association. In the Appen- 
dices are given notes on the natural history collections, 
and Mr, Thomson discusses the geology in detail, sug- 
gests that at one period the whole of the lake region of 
Central Africa must have been covered by the sea, the 
basin of Tanganyika, however, having been formed sub- 
sequently by a great fault or narrow depression of great 
thongh unknown depth. 

Prefixed to the volumes are portraits of Mr. Johnston 
and Mr. Thomson, and appended a route map and an 
interesting geological chart. 


OUR BOOK SHELF 


Marine Alza@ of New England and the Adjacent Coast. 
By Dr. W. J. Farlow. (Washington, 1881.) 


THIS valuable essay on the “Marine Algze of New 
England” is a reprint from the United States Fish 
Commission Report for 1879. It includes a list of all the 
species of sea-weeds, with the exception of the diatoms, 
which are known to occur on the coast of the United States, 
from New Jersey to Eastport, Me. Prof. Farlow gives in 
a compact and more or less popular form a description of 
the various orders and species, and he adds a short 
account of the general structure and classification of sea- 
weeds, so that all persons frequenting the coast of New 
England are thus furnished with a handy and compact 
manual of the subject. The fifteen excellent plates drawn 
by J. H. Blake and W, G. Farlow deserve a special 
notice, as they give details of structure which will enable 
the text to be understood by an intelligent student. 

Since the appearance (1852-57) of Harvey’s classic 
work on the North American Alge, but few species 
have been added to the Flora. This is not perhaps so 
surprising as regards the Floridex or Fucoids, to which 
Harvey paid so much attention; but as regards the uni- 
cellular or simple filamentous forms it is a cause of sur- 
prise, for Harvey never paid minute attention to these; 
and it may in part be accounted for that collections do 
not secm to have been made along the coast in spring. 
Prof, Farlow gives a most interesting sketch of the geo- 
graphical distribution of the species met with. Cape Cod 
is, as was known to Harvey, the dividing line between a 
marked northern and sonthern flora, and subsequent 
observation shows that on the one hand the flora north of 
the Cape is more decidedly arctic than he supposed, 
and that on the other hand that south of the Cape 
is more decidedly that of warm seas. A good share 
of the commoner species are also natives of Great 
Britain, another large share are Scandinavian ; but while 
this is the case the marine flora is also marked by the com- 
plete absence of many common British species. Nomem- 
bers of the order Dictyotacez are to be found; no species 
of Cutleria or Tilopteris are to be met with. The species 
of Nitophyllum may be said to be wanting. That com- 
monest of our red sea-weeds, Plocamitm coccineum, is 
known as native by only one doubtful case. Fucus 
canaliculatus, Himanthalia lorea are quite wanting. 
The nearly ubiquitous Codfum ¢tomentosum has not yet 
been found. Fvcus serratus is very rare, having only 
one locality recorded for it in the United States and one 
in Nova Scotia. Gelidium corneum, abundant in almost 
all parts of the world, is only occasionally found in New 
England, and then only in the starved form known as 
G. crinale. 

Prefixed to the orders and genera will be found carefully- 
written diagnoses, and an artificial key to the genera is 
also added. The notes in smaller type which are given 
under the species often contain most valuable critical 
information, which will command the attention of all 
phycologists. To the critical students of our native 
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species of alge this little manual of the New England 
species will prove a most welcome volume. They will 
find in the chapter on the strncture and classification 
facts that were not known in Harvey’s day, and which, 
here collected for them within a brief space, they would 
otherwise have to search for in the writings of Thuret, 
Bornet, Janczweski, Rostefinski, Pringsheim, or Reinke. 
The Berries and Heaths of Rannoch. (London: G. Bell 
and Sons, 1881.) 


THE berry-bearing plants here described and delineated 
are eight, viz. Vaccinium oxycoccos, V. Alyrtillus, V. 
uliginosum, V. vitis Idea, Arctostaphylos uva-ursi, A. 
alpina, Empetrum nigrum, and Rubus chame@emorus, all 
of which do not, strictly speaking, come within the geo- 
graphical limitation of the title-page. The heaths are 
three only in number, viz. the common £yrica cinerea and 
Tetralix, and Calluna vulgaris, to which are added two 
other nearly allied species not actually found within the 
district, Andromeda polifolia and Loiscleuria (Azalea) 
procumbeus. In the letterpress it is not to be expected 
that anything new could be added to what is already 
known about these plants ; but in an appendix is given a 
list of the Gaelic names of the various species supplied by 
the editor of the Scotzsh Naturalist. The coloured 
plates are exceedingly good and characteristic ; but surely 
it should have been stated that they are taken from 
Sowerby’s “ English Botany.’’ The volume is a pretty 
one to lie on the drawing-room table. Ne WE 8h 


Lehrouch der Mineralogie. Von Dr. G. Tschermak, I. 
Lieferung. (Wien: Alfred Hélder, 1881.) 


IT is with great pleasure that we have received this in- 
stalment of Prof. Tschermak’s work, and also learnt from 
the publisher’s introductory note that the rest of the book 
may be expected during the course of a year. The work 
is sketched somewhat on the lines of Naumann’s well- 
known “ Elemente der Mineralogie,” but follows Miller’s 
Mineralogy in the wider scope given to mineral physics. 
The present number is introductory, and treats of descrip- 
tive crystallography, crystal-structure, general mineral 
physics, and includes a considerable portion of mineral 
optics. In the crystallography the Millerian notation and 
the stereographic projection are employed, and the systems 
are developed from the principle of symmetry in a clear 
and simple manner, Prof. Tschermak has adopted the 
four-plane axial system in the rhombohedral system, 
which is sometimes designated the Bravais-Miller system. 
Possibly this may appear to non-mathematical students 
simpler, and may to a certain extent be more easily 
mastered, but we feel sure that in its practical application 
to crystallographic problems it does not possess either 
the elegance or conciseness of the three-plane axial 
system selected by Prof. Miller. We feel also that it is 
most unfair to Prof. Miller’s memory to attach his name, 
even in a double-harrelled way, to a system which he 
steadily refused to adopt. The theories and facts of twin 
and mimetic crystals are carefully expounded. These con- 
stitute a branch of mineralogy which has become of the 
utmost importance since the application of the microscope 
in the investigation of the optic properties of minerals. 
Other sections, which are especially good, are those on 
mineral inclusions, on the hardness and etching of crystal 
faces. Thesecontain a large amount of information which 
is rarely to be found except by a laborious search through 
scientific periodicals, The book is divided into sections, 
each dealing with its separate subject, and at the end of 
each section is a list of the more important literature of 
the subject. The work so far is excellent, and if, as we 
have every reason to expect, it be carried through in an 
equally satisfactory manner, we shall possess a text-book 
in keeping with the reputation of its author and worthy of 
the school to which he belongs. W, J. Lewis 
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[The Editor does not hold hiniself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and nevel facts.) 


Panizzi and the Royal Society 


THE ‘Life of Panizzi” by his friend and colleague, Mr. Lonis 
Fagan,' is marked by a tone of indiscriminate adulation which 
disfigures many specimens of modern biography. The hero is 
perfect, and they who tbink otherwise are dismissed with words 
of contempt, or are admonished to go and meditate on their 
wicked ways and then return in repentant mood to the commu- 
nity of hero-worshippers, 

In the Royal Society’s treatment of Panizzi, Mr. Fagan en- 
deavours to justify another example of the wolf and the lamb, 
althongh it must be owned that in tbe pampblets? from which 
the biographer quotes, the lamb’s bleatings are sufficiently ener- 
getic to lead to the conclusion that he thought himself a match 
for the wicked wolf. 

Mr, Fagan thinks it important ‘‘that Panizzi’s stormy connec- 
tion with the Royal Society should be fairly and impartially ” 
stated ; althongh how this can be done without hearing both 
sides he forgets to say ; and yet he professes to give ‘the proper 
elncidation of the facts,’’ ‘‘the whole circumstances of the case 
thoroughly weighed and dwelt upon”; how successfully he 
opposed ‘‘the force with which it was attempted to crush the 
evidence of bis superior talent” (vol. i, p. 119), and although 
“‘thwarted and impeded at every step, Panizzi at last sue- 
ceeded in once again proving that right can contend successfully 
with might ” (vol. i. p. 130). 

The reader will gain a very lop-sided idea of this quarrel if he 
trust to Mr. Fagan’s account alone; and as in the reviews of 
this book no one has attempted to ascertain the truth of the 
matter (whicb indeed could not be done without access to the 
Royal Society’s papers), I venture, as a member of the present 
Library Committee, to state the case from the other side, being 
naturally anxious to sustain the repntation, so unjustly assailed, 
of a former committee which contained the honoured names of 
Baily, Beaufort, Children, Greenough, Lubbock, Murchison, 
Peacock, Roget, and others,? 

To make a long story short, it is sufficient to state that about 
the year 1832 the Royal Society wished to bring out a complete 
catalogue of the books, &c., in its library. As a preliminary 
step, a list of the mathematical books was compiled and set up 
in type asa specimen of the kind of work reqnired. In the 
words of a Council minnte, the sheets were ‘‘ not designed for 
publication,” they being ‘‘in a very rough and unfinished state.” 

In October, 1832, Dr. Roget meeting Mr. Panizzi at dinner, 
informed bim of the Society’s intention, and requested him to 
look over and revise the sheets in question, together with others 
that might afterwards be forthcoming. This was agreed to, and 
the first sheets were forwarded to Panizzi, who found so many 
errors in them that, as he informed Dr. Roget, ‘“‘althongh I 
would never attempt to correct what had been already done, I 
was ready to undertake a new compilation.” 

Accordingly on October 16, 1832, the Library Committee 
resolved to recommend to the Council that Mr. Panizzi be en- 
gaged to make a new catalogue according to the mode to be 
agreed upon by the Committee, he to be paid 30/. for every 
thousand titles, the whole remuneration, however, not to exceed 
500/. 

z The Life of Sir Anthony Panizzi, K.C.B."” 
vols., 8vo, 1880. 

2 “*A Letter to H.R.H, the President of the Royal Society, on the New 
Catalogue of the Library of that Institution now in the Press.” Pp. 56 and 
3. Signed A. Paoizzi, and dated January 28, 1837. The last three pages 
contain a postscript letter to the President, dated November 4, 1837, 
and a note in which it is stated that the pamphlet was not put inte circula- 
tion until the latter date, in order that H.R.H. might have an opportunity 
of replying to it. 

The President, not having availed himself of this opportunity, the second 
pamphlet was put forth. It is entitled ‘‘ Observations on the Address by the 
President, and on the Statement by the Council to the Fellows of the Royal 
Society respecting Mr. Panizai, read at the general meeting, November 30, 
TBa7 ai _ Pp. 24. Dated December 22, 1837. __ 

Strictly speakiog there were three committees, oamely, one for the 
catalogue, a second for the library, and a third for deciding in doubtful cases 
uoder what division a book should be placed in the new catalogue. 


By Louis Fagan. Two 
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Panizzi agreed to these terms, and offered ‘‘to wait on the 
Committee, as scon as convenient to them, to settle the manner 
in which they wish the work to be executed.” 

Now the whole gist of this quarrel consists in this, that the 
Library Committee naturally wished to control Mr. Panizzi ia 
his mode of executing the work, while he refused to be con- 
trolled or interfered with in any manner. He even regarded 
as personal enemies all those who attempted so to interfere, fle 
fancied that every one who differed from him was actuated hy a 
sense of personal dislike. When he refused Dr. Roget's request 
to revise the sheets of the Catalogue, he says (p. 6): ‘fT had no 
idea when I so candidly expressed my opinion that 1 was making 
a powerful and unrelenting enemy in one of the ‘most influential 
officers of the Royal Society.” At p. §1 he says: “so gratuitous 
an insult would never have been allowed had not Mr, Baily filled 
the chair at that meeting.” And again (p. 5), ‘‘ My statements 
will be received with derision by those who know that they may 


be unjust with impunity.” At p, 18 he charges the Committee | 


with ‘‘indelicate conduct,” at p. 22 with “absurdity,” at p. 25 
such things were done ‘‘ purposely to annoy me ;” and azain, 
‘‘No suggestion of mine would ever be attended to by the 
Council.” At p. 26 his work was regarded with “a malignant 
eye;” at p. 28 ‘‘ The annoyance was incessant,” “injurious and 
unjust ;” at p. 33, ‘treating me as if 1 were their servant,” 
 unwarrantable liberty;” p. 38, ‘‘ unjustly interfered with ;” 
p. 41, ‘‘insulted with an order of submitting my work to 
revision. . . . I shall never consent for any one, be he who he 
may, to make any alterations in it.’ And when, on June 24, 
1836, he was requested to attend the Library Committee on the 
following Monday at 4 p.m., he declined on the ground that 
‘¢ when I attended before I was not so well satisfied with my 
position as to wish to be in it again,” At p. 54, when clamour- 
ing for payment of an unascertained balance which he claimed, 
he charges the Council with not meaning ‘‘to pay it unless they 
be compelled to it. . . . Possibly there is some legal means of 
obtaining redress ; hut in a country like this justice is not a 
luxury for a poor man to indulge in; and the Council, having at 
their disposal the funds of the Royal Society, can amuse them 
selves without personal trouble or loss with a law-suit which I 
have not the means of sustaining.” ‘Will it be believed, in the 
face of such language as this that Panizzi had already heen paid 
the sum of 450/., and his whole remuneration was not to exceed 
oof, 

: In his second pamphlet (p. 18), after charging the Council 
with not meaning to act fairly, he hurls at it his ‘‘ unmixed 
disgust and contempt.” But I cannot help thinking that these 
vigorous epithets would have heen more appropriate had they 
travelled the other way. 

When requested to return the printer’s revises, and he refused 
on the ground that they were his own property, together with 
the key of a drawer in one of the Royal Society's rooms, and he 
also refused, what wonder that, after so long a contest with this 
cantankerous man, the Council should have resolved on July 14, 
1837, ‘that Mr. Panizzi be no longer employed in the formation 
of the Catalogue.” 

The reader may well exclaim hy this time, What ¢s all this 
hubbub about? Simply this: Mr. Panizzi insisted on adding to 
some of the items of the Catalogue original comments of his 
own, to which the Library Committee justly objected as com- 
mitting the Society to opinions of doubtful value, Panizzi 
attached the greatest importance to these notes and comments, 
‘‘The Committee, far from objecting to them, ought to have 
been thankful that I had taken the trouble of introducing them ” 
(p. 31) 3 and he proceeds to quote specimens illustrative of this 
part of his work. For example, he says: ‘To the ‘ Mémoires’ 
of Charniéres on the observations of the longitude, I added this 
note: ‘All the anthor’s additions and corrections carefully put in 
by J. B.’ This note is on the title-page of this copy, and the 
volume is interspersed with alterations in manuscript. I sup- 
pose J. B. to mean James Bradley.” Later on in the same page 
he adds: ‘* The author's additions, if put in by Bradley, are, of 
course, of much more value than if written hy any other J. B.” 

Now the book in question is only a single Mémoire of De 
Charniéres, not a collection of ‘‘ Mémoires,” as descrihed by 
Panizzi. Moreover, there are five reasons why the additions 
and corrections could not have been written in by Dr. Bradley, 

I. He died five years before the memoir by Dr, Charnieres 
was published, This may well excuse the other four reasons, 
but they are curious as illustrating the carelessness of a man 
who was convinced of his own infallibility. 

2. The writing of the anonymous J. B, is small and neat: that 


of Bradley large and awkward. The Royal Society had in its 
possession manuscripts of Bradley and his signature, which could 
be seen by merely a-king the assistaut-secretary for them, and yet 
Panizzi did not submit the writing of J. B. to this simple test, 

3. Bradley was vot in the habit of writing in his books, 

4. The so-called ‘‘additions and corrections” are simply the 
corrigenda collected into eight pages at the end of the hook, and 
tran-ferred in MSS. to the text, a fidgety piece of work, not 
likely to be undertaken by so busy a man as Bradley. 

5. At the end of the book J. B. drops his incognito and 
appears as ¥. Bevis, a fact overlooked by Panizzi. 

Other similar examples might be given, and indeed were 
submitted to the Fellaws of the Royal Society at the time, in 
order to justify the resolution of the Library Committee ‘‘ that 
all comments or notes expressing matters of opinion on the 
articles in the catalogue be omitted”; but the statement of them 
would occupy too much space, dealing as they do with details 
which unless given in full would not be understood, 

Mr. Panizzi was undouhtedly a vigorous clever man; but in 
the matter of books, he, unfortunately for his own reputation, 
aspired to universal knowledge which belongs to no one, The 
gold of a universalist is apt to shrink down into dress when 
tested in the crucible of a specialist. Having occasion to con- 
sult a book by Gay-Lussac, and not finding it in the Catalogue 
of the British Museum Library, the attendant requested me to 
write the name and title ona slip and show it to Mr, Panizzi. 
No sooner had he glanced at the slip than he exclaimed ‘* Ah! 
you have made a mistake: it is Guy-Lussac!” This readiness 
on all occasions to say something apparently to the purpose, 
may impress subordinates with a sense of power on the part of 
their chief, but to tell a chemist that Gay-Lussac is Guy-Lussac 
would be much the same as telling him that potash and soda are 
identical compounds. C. ToMLINSON 

Highgate, N., August 2 


The Oldest Fossil Insects 


In a paper on ‘‘ The Devonian Insects of New Brunswick” 
(Bull, Mus. Conipar. Zoology, 1881, vol. viii. No. 14) I have 
drawn attention to the fact that a fern on the same slab with 
Platephemera was determined in 1868 by Prof. Geinitz as Peco- 
pleris plumosa, and therefore the slab considered by him as 
belonging to the Carhoniferous, 1 believed that here an impor- 
tant gap was still to be filled, namely, the reliable determination 
of the fern, which is not mentioned in Mr. S. H. Seudder’s mono- 
graph, nor in Principal Dawson’s note on the geological relation 
of those iasects, which closes Mr. Scudder’s paper, 

A paper by Mr. Dawson (Canad, Naturalist, 1881, vol. x. 
No. 2) is intended to fill this gap. The fern is after the study 
of the original specimen determined as Pecopieris serrulata, 
and said to he a common species in those beds, If I am not 
eutirely mistaken it will be difficult to agree with Mr, Dawson’s 
opinion (/.c. p. 2) “that doubts and suspicions thus cast on 
work carefully and exhau-tively done should not seriously affect 
the minds of naturalists,” as it happens that in his work of 1880 
this common species is not quoted at all among the plants found 
in those beds, except in a note (p, 41) stating that in the beds 6 
to 8 three or four other species occur, among them Arobadly 
P. servulata, Mr. Dawson quotes for the species the figures 
207 to 209 in his Report of 1870, but I confess to he unable to 
recognise the Platephemera fern in those figures. 

Prof. O. Heer has kindly drawn my attention to his ‘‘ Flora 
Fossilis Arctica of Bear Island, Spitzbergen, 1871.” He has 
given (pp. 14, 15) a detailed review of the fossil plants from St. 
John’s, New Brunswick, and, as he still believes, has proven that 
those layers do not belong to the Devonian but to the Ursa 
stage of the Lower Carboniferous. This important and elabo- 
rate statement is disposed of by Mr. Dawson, as far as I know, 
only in his report, 1$73, p. 8, in the following words :—*‘ The 
so-called Ursa stage of Heer includes this (Lower Carboniferous), 
but he has united it with Devonian heds, so that the name cannot 
be used except for the local development of these beds at Bear 
Island.” 

It is true that Mr. Dawson, in the supplement to the third 
edition of the ‘*Acadian Geology,” 1878, p. 72, has tried to 
explain the different opinion of Prof. Ifeer by the earlier intro- 
duction of the Palzeozoic flora in American formations, But 
this fact, known by every one, and of course by Prof, Heer, is 
not considered by him to be a sufficient objection to the state- 
ments given in the ‘ Flora of Bear Island.” : 

The paper of Prof, Heer states carefully and exhaustively the 
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facts which induced him to consider those layers at St. John’s as 
belonging to the Lower Carboniferous. Therefore naturalists 
will scarcely agree that such a statement, made by a prominent 
and acknowledged authority, can be cancelled by a simple nega- 
tion not supported by facts, Till this is done in a reliable 
Manner, those oldest insects will have to be considered as 
belonging to the Lower Carboniferous. 


Cambridge, Mass., July 25 H. A. HaGen 


The True Coefficient of Mortality 


THE very interesting and suggestive lecture of Alexander 
Buchan on ‘‘ The Weather and Health of London” (NATURE, 
vol, xxiv. p, 143 ef seg.) reminds me of the propriety of calling 
the attention of writers on ‘‘ vital statistics” to a point in rela- 
tion to the true method of discussing the mortuary data. The 
specific point to which attention is drawn is the necessity of 
estimating the relative tendency to special diseases by comparing 
the number of deaths from the given cause with the namber of 
persons living at the ages embraced in the record; instead of 
making the comparison (as is usually done) with the total deaths 
from all causes, or with the total number living at all ages. 

In like manner, in discussing the influence of age on the 
mortality from any given disease, it is very common to prepare 
tables of the number of deaths at each age, and in some in- 
stances these numbers have been assumed to represent the 
relative tendency to the disease at different ages. It is scarcely 
necessary to say that this is a very serious error, for it must be 
borne in mind that the number of persons living at different ages 
is very uneqnal. Indeed it is self-evident that the true co- 
efficient of mortality for any given disease at any given age is 
expressed by the ratio of the number of deaths from the specified 
disease at the given age to the number of persons living at the 
same age; or, as it may be otherwise indicated, the number of 
deaths from the given disease at the given age per 1000 persons 
living at the same age. 

In illustrating this point I shall select cancer, because, in 
relation to the influence of age, it furnishes an extreme case, 
and thus affords a glaring instance of the fallacy of taking any 
basis of comparison other than the number of persons living at 
each age. The mortuary records of the Department of Seine 
in France, during the eleven years, from 1830 to 18yo inclusive, 
furnish a total of 9118 deaths from cancer, 2163 males and 6955 
females. The following table relating to the mean annnal 
mortality from this disease among females will illustrate this 
point :— 


Annual deaths Annual deaths 
Mean annual | from cancer from cancer 
Age. Number of | deaths from in 1000 in 1000 
Years females living. cancer among females females 
females. living at all living at each 
ages. age. 
(r) (2) (3) (4) (5) 
oto 10; 139,840 1'273 — 000910 
Io ,, 20 | 115,269 1182 — | o°or026 
HS) py 340) 104, 342 15°364 0°04196 O°14725 
BO yp, i) 73,203 Vay 27 o-20409 1°02081 
49 4, 50) 54,124 148°727 | o'4061g | 2774788 
50 ,, 60 36, S00 147273 0°40221 ; 4700198 
60 ,, 70 25,703 133°545 0°36472 5719564 
WE oy ‘So 12,852 | 83°364 0°22767 | 6°48659 
80 ,, 90 3680 | 24°818 0'06778 6°74408 
go ,, 100 340 2°000 0°00546 588769 
All ages. 566,153 632°273 — 111679 


The foregoing table demonstrates the inaccuracy of the popu- 
lar impression that the tendency to cancer attains its maximum 
between the ages of 35 and 50 years, The numbers in colnmns 
(3) and (4) might seem to support such an opinion; bnt, as we 
have seen, those in column (5) are evidently the true indices of 
the tendency to this disease at different ages; and it will be 
observed that the mortality goes on steadily augmenting with 
each succeeding decade of age upto go years. ‘The fact likely 
to be most strongly impressed on the reader by the numbers in 
column (5) is the remarkable regularity of increase of the co- 


efficient of mortality for cancer with advancing life among 
females after the age of 25 or 30 years, Between the ages of 
25 and 75 the mortality increases ncurly in arithmetical progres- 
sion as the age advances in arithmetical progression, the average 
increment being about 1°30 per 1000 living at each age for each 
decade. Assuming this to be the law of mortality from cancer 
among females, it admits of very simple mathematical expres- 
sion. Thus, let 

A = the age at which liability to cancer begins. 

A’= any age greater than A. 

C = constant coefficient, variable according to country, state 
of civilisation, &e. 

Then we have— Annual mortality per 1000 living at age A’ =C 
(A‘— A). 

In our table representing the mortality from cancer in the 
department of the Seine from 1830 to 1840 inclusive, the value 
of A may be taken = 25, and C = 0°13; hence we have—An- 
nual mortality per 1000 living at age A’ = 0'13(A’-25). Thus 
by the formula the mortality at 55 = 3°90, and column (5) gives 
4°00 between 50 and 60; at 75, formula = 6°50; table = 6°49 
between 70 and So, 

The mortality from cancer seems to be vastly smaller in Eng- 
land than it is in France, so that a less value must be given to 
the constant C. The foregoing formula represents the law of 
increasing mortality with advancing life in the simplest form, as 
a function of the age. This extreme simplicity is probably 
unique in the case of cancer, and seems to indicate that age is 
so far the controlling element in the development of this disease 
as to overpower all other causes. In the case of other diseases 
we cannot expect to escape the necessity of employing those 
exponential functions in investigating their laws of mortality, 
which are essential when a multiplicity of causes are in 
operation. . 

Many years ago the attention of the medical profession in this 
country was called to the fact that the available mortuary data 
were not discussed in a manner which revealed the true value of 
the facts contained in the numbers,! But there is reason to 
believe that Prof. Francis A. Walker, the intelligent superin- 
tendent of the censns of the United States for 1880, will not 
overlook this point when he comes to the discussion of the 
mortuary statistics which have been collected. 

Berkeley, California, July 7 Joun Le Conte 


[Mr. Le Conte does not appear to have apprehended the paint 
discussed in the lecture on ‘The Weather and Health of 
London”—that point in no part of the inquiry being the 
tendency to the disease at different ages, but the manner of the 
distribution of deaths in the case of cach disease throngh the 
weeks of the year, with the view of arriving at sone knowledge 
of the influence of season in determining that distrioution. Only 
in one case, viz., in discussing the rates of the mortality from 
diarrhcea in several large towns, was a reference to population 
required, and in that case the curves were drawn, showing the 
weekly rate of mortality per 1000 of the population of the 
respective towns. —ALEXANDER BucHAN.] 


Bisected Humble Bees 


I Too have frequently observed humble bees lying dead or stu- 
pefied under lime-trees, sun-flowers, and some other plants, and 
once I saw a Staphylinus, commonly known as Black Cock-tail, 
or Devil’s Coach-horse, nip a humble bee in two, and on pas-ing 
that way later I found that it had cleared ont the honey-bag and 
left the two halves of the bee on the path, as described by your 
correspondent. I have known boys catch humble bees and eat 
the honey in them; and probably many other animals have 
learned how to get at the sweet drop. 


Trinity College, Cambridge Tuos, McK, HUGHES 


AT your request for information on the above I beg to say 
that I have observed both the flycatchers alluded to by your 
correspondent, and also the little blue tit (Parzs cavrulea) attack 
the humble bees in the manner described, to extract the honey- 
bag. This attacking the bees is not, so far as my experience 
goes, a general characteristic of these birds, and what should 
lead them to it occasionally I cannot ascertain, 

Exeter, Angust 15 EpWARD PARFITT 

1 Wide papers by the writer, entitled ‘Statistical Researches oo Cancer.” 
Southern Med. and Surg. Fourn., new series, vol. ii. pp. 257-293, May? 
1846. Also ** Vital Statistics,” illustrated by the ‘* Laws of Mortahty from 
Cancer,” iWestern Lancet, vol. i. pp. 176-190, March, 1872 (San Francisco). 
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I NoTICE the same phenomenon here, under the sycamore 
trees, when they are in blossom, which your correspondent Mr. 
Masheder observed recently under his lime trees, namely, the 
heads and thoracic segments of severed humble bees lying on the 
ground, with legs and wings attached, still retaining their vitality 
in some cases, but without any trace of the abdominal segments, 
for the sake of whose contents, no doubt, the bees were 
destroyed. We have no fly-catchers here. I suspect the tom- 
tits, which are abundant in the vicinity of this wholesale apicide, 
but I have no direct evidence of their guilt. av, L), 

Beragh, Co. Tyrone, August 15 


Migration of the Wagtail 

Apropos of recent letters on this subject in NATURE, permit 
me to note that on my voyage out to the East Indies in the 
month of October, 1878, on board the Dutch mail steamer 
Celebes, two wagtails alighted on the ship when not very 
far north of the equator (the ship’s course being then 
from Aden to Padang in Sumatra). On observing them I 
pointed them out to a Dutch friend, who at once recognised 
themas Awihstatls, They were rather lively, and did not appear 
to us to be fatigued ; after staying with us for some days they 
took their departure, but in what direction I had not the satis- 
faction of observing. 

Without affirming positively, I believe the species was the 
Motacilia alba. HENRY FORBES 

Sumatra, June 


ITALIAN DEEP-SEA EXPLORATION IN THE 
MEDITERRANEAN 


pA tER some delay, beyond our control, the war- 

steamer of the Italian Royal Navy Washington, 
Capt. G. B. Magnanghi, R.N., left Maddalena on the 2nd 
inst. on her thallassographic mission. Under the able 
direction of Capt. Magnaghi, two days were devoted to 
preliminary dredgings and trawlings in depths from 200 
fo 1000 metres, principally for testing our apparatus, 
which works admirably. On the 4th inst. (yesterday after- 
noon) we did our first deep-sea dredging in 3000 metres ; 
the dredge came up empty, but | had the pleasure of secur- 
ing, attached to the hempen tangles, a magnificent spe- 
cimen of that strange blind Crustacean discovered by the 
Challenger in the North Atlantic, and named IV’7lemesia 
leptodactyla; it is no doubt one of the inost characteristic 
forms of the deep-sea fauna, and its discovery in the 
Mediterranean is of very great importance and interest, 
as all students of thalassography‘will be fully aware, after 
what Dr. Carpenter has written on the biological condi- 
tions of the deeper parts of that sea. Our specimen of 
Willemesta is slightly smaller than the one dredged by 
the Challenger, and figured in Sir Wyville Thomson’s 
“ Atlantic,” vol. i. p. 189; but otherwise it differs only in 
one or two minor details, which may be sexual differences; 
it was dredged off the west coast of Sardinia. 

On account of a slight mishap with our engine we have 
anchored at Asinara for a couple of days, but shall at 
once resume our work. HENRY H. GIGLIOLI 

Asinara, Sardinia, Angust 5 
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KONIG’S WAVE-SIREN 


VERY musician is painfully familiar with the fact 

— that two notes nearly, but not quite exactly, in unison 
with one another, produce, when sounded together, a 
throbbing sound commonly described as the phenomenon 
of “dears.” In the elementary theory of acoustics the 
cause of heats is shown to be the mutual ¢uéexference of 
the two vibrations, one sound interfering with the other 
and silencing it, when one set of waves is half a vibration 
behind the other. Just as at certain points on the earth’s 
surface there are no tides when a high tide and a low tide 
coming from different seas meet, so there is no sound 
when two sets of sound-waves meet in opposite phases. 
If the two notes differ just a little in pitch they will alter- 
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nately reinforce and interfere with one another, and 
produce the throbbing sound of beats, the number of 
beats (or maxima of sonnd) per second being the same 
as the difference in the number of vibrations per second. 
1f one tone makes a vibrations per second and the other 
z (a slightly smaller number, being a slightly flatter tone) 
there will be #2 —# beats per second heard. If this 
number be not more than 3 or 4 per second the beats can 
easily be counted. When they get as rapid as 12 or 14 
per second they come too fast to be counted, and are very 
harsh and grating. They are most disagreeable at about 
33 per second ; and if yet more rapid, are heard asa harsh, 
disagreeable, rattling sound quite different from a true 
note. Imperfect octaves and imperfect twelfths likewise 
cause beats ; in fact there are beats heard for any imper- 
fectly tuned consonance in which the frequency of the 
higher note is 1, 2, 3, 4,5, . . . or any integer number of 
times that of the lower. 

But along with the disagreeable and throbbing pheno- 
menon of beats there arises another phenomenon when 
two notes not in unison with one another are simultaneously 
sounded, This is a low hooming tone, to which musi- 
cians give the name of the “grave harmonic.” 1f two 
stopped organ-pipes are brought to unison, and then one 
of them is sharpened hy gradually pushing in its stopper, 
the beats are heard first slow, then fast, then unendurably 
rapid. But when they reach ahout twenty or thirty per 
second the low hooming note hegins, and rises gradually 
in pitch as the heats become too rapid to be discrimin- 
ated. When the higher note has reached a point about 
half-way hetween unison and the octave note, the beats 
are practically imperceptible, and from this point the 
phenomena recur again, but in zzverfled order, the grave 
harmonic falls in pitch down to a low booming tone, 
while the beats begin again to he distinguishable, grow 
harsher, then become slower, until when the interval of 
the octave is reached they also disappear. : 

A great controversy with respect to these low tones of 
the grave harmonics has arisen in recent years, and 
though it smoulders from month to month, occasionally 
blazes up into vigorous flame. The controverted question 
is, What are these grave harmonics, and to what are they 
due? Also, What becomes of the éea/s when they occur 
so rapidly that the ear cannot distinguish them? The 
answer given by Dr. Thomas Young, and hy Smith in his 
“ Harmonics ” (1749), was that the rapid beats actually 
passed into the grave harmonic, just as in the generation 
of any pure tone the separate vibrations (which, when 
very slow, are heard as separate sounds) blend into one 
continuous tone whose pitch depends upon their fre- 
quency. ‘This view is maintained at the present day with 
great energy also by the famous acoustician Dr. Rudolph 
KXGnig of Paris. On the other hand, Helmholtz has 
emphatically maintained that the grave harmonic is not, 
and cannot be, thus accounted for, and has given very 
cogent reasons for thinking that it has another explana- 
tion; and in this view he is supported by Preyer, Lord 
Rayleigh, Ellis, Bosanquet, and all the best English 
physicists. Mere alternations of sound and silence, how- 
ever rapidly they occur, cannot produce the same effect 
on the mechanism of the ear as a pure to-and-fro motion 
of the same periodic frequency. A tuning-fork which 
vibrates Ioo times per second will give out waves which, 
falling on the ear, push the drumskin in, and draw it back 
that number of times per second. But a continuous tone 
interrupted 100 times per second hy short periods of 
silence produces quite a different mechanical action on 
the mechanism of the ear. The writer of this article once 
tried to ascertain, by the experiment of rotating a vibrating 
tuning-fork upon its axis, whether the alternations of sound 
and silence which are observed as it is rotated would 
blend into a continuous tone; but no kind of blending 
took place. Another most conclusive proof that the beats 
and the beat-tones are distinct phenomena is that at a 
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certain speed both can be heard going on simultaneously. 
Helmholtz gives to the grave harmonic the name of 
“ differcnee-tone,?’ because its number of vibrations ex- 
actly corresponds to the difference between the number 
of vibrations of the primaries. Two notes whose fre- 
quencies are respectively #z per second and x per second 
will give rise to a difference-tone whose frequence is #z- x 
per second, which is, in fact, just the same number as the 
number of beats between the two. Konig uses a different 
name, and agreeably to his (and Young's) theory, calls 
these notes “dcaf-nofes,” and classifies them into two 
sets, ower and wpper, the lower beat-note being that 
corresponding to the beats between the lower note and 
the one that is sharper than it, the higher beat-note being 
that corresponding to the beats between the higher note 
and the octave of the lower. For example, if the notes 2 
and @’ are sounded together, their frequencies being inthe 
ratio 8: 9, there will be heard a beat-note whose frequency 
is relatively 1, or three octaves below the lower note. If 


Q eeu 


"| 
! 
(i ih 


( aaa | 
ry cE 


Lats 


\ 


a ATTN 


MRR HG enna ang 


PlGer. 


posing two tones, on the supposition that the vibrations 
of the primaries are so large that the moving forces are 
no longer simply proportional to the displacement, but 
are influenced by the squares or higher powers of them. 
He has shown that when this is the case combinational 
tones mzs¢ arise whose frequencies correspond to the 
difference in the number of vibrations, and he further 
conjectures that to the dissymmetry of the drumskin and 
other vibrating parts of the ear is due the fact that the 
Squares of the displacements can thus affect the resultant 
vibration. If so, all the combinational tones other than 
those of mistuned unisons must really arise in the ear 
itself and be subjective in character, as indeed Mr. 
Bosanquet, who has lately studied the matter most care- 
fully, roundly declares. 

Dr. Kénig, however, undaunted by Helmholtz’s rea- 
sonings, has returned to the contest with new weapons. 
He has repeated all his former experiments with new 
tuning-forks specially made of massive form, so as to be 


c’ and é’ (a seventh) are sounded, their frequencies being 
in the ratio 8 : 15, there will be heard a beat-note of the 
upper series of relative frequency 1 (being the difference 
between 15 and 16), or also three octaves below the c’. 
So also the interval between c’ and 2” (the twelfth-tone 
flattened by about a semitone, so as to make the ratio 
8 : 23) will also give a beat-tone of relative frequency I, 
being the difference between 23 and 24. 

Now on Helmbholtz’s theory beats can only arise 
between vibrations so near together on the scale as to 
act on the same fibre of Corti in the ear (provided the 
vibrations be pure and free from upper partial tones), 
and they should therefore be audible not as ‘wo fones but 
as fluctuations in loudness of ove tone. But when ¢ and 
@’ are sounded we certainly hear fwo separate tones plus 
the low note which we call the grave harmonic. Helm- 
holtz has therefore concluded that another explanation 
must be sought, and this he finds in a mathematical 
investigation of the resultant displacements due to super- 


beat-tones confirmed. He has further constructed a new 
instrument, the zwave-stven, with which to establish his 
doctrine that éea¢s, when too rapid to be heard separately, 
blend into a écar-nore. In this instrument vibrations are 
set up in the air by blowing through a slit against the 
edges of a notched disk or rim which rotates rapidly upon 
anaxis. In 1872 Dr. Kénig constructed sirens on this 
principle, the indentations at the edges of the disks being 
simple harmonic curves, or “‘ wave-forms,’’ which there- 
fore gave rise to simple tones. In the new wave-siren 
(Fig. 1) the indentations are determined in the following 
manner :—Two simple vibrations whose ratio is known 
are mechanically compounded together by machinery, and 
a resultant curve is obtained which exactly corresponds 
on a large scale to the resultant motion of the air when 
the two notes having this interval are sounded together. 
This compound curve is then set off very exactly round 
the periphery of a metal disk, and cut out in the metal 
with the utmost nicety. Fig. 2 shows the form of the 


yet more perfect in tone, and finds his observations on curve (set out on the edge of a fat disk) for the interval of 
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the seventh, the ratio being 8:15. When this disk is 
rotated rapidly, and wind is blown through a flat nozzle 
held with its opening radially at the edge, two notes are 
heard giving this exact interval. Jf ¢he vibration is slow, 
beats ave heard: if the vibration be rapid, the beat-note is 
heard. In order to compare these notes the more 
accurately with a true combinational tone, the same 
disk is pierced by three concentric rings of holes, 
one with 64, another with 120, giving the ratio 8:15, 
and another, with 8 holes only, corresponding to the 
number of beats between 120 and the octave of the 
64 set (128), that is to say, to the upper beat-not: of the 
interval 8:15. When air is blown through the rings of 
64 and 120 holes in the rotating siren-disk, exactly the 
same notes and same beats or beat-notes are produced as 
by the wave-curve at the edge. Here there can surely be 
no partial tones present to complicate the phenomenon. 
For greater convenience in comparing several comhina- 
tions, the wave-forms are cut upon cylindrical rims 
mounted upon one axis as in the first figure, a flat disk 
pierced with holes being added above for comparison. 
In every case slow rotation gives beats, and rapid rotation 
the beat-note exactly as KGnig’s theory requires. 

It remains yet to be seen what answer Helmholtz and 
the mathematical acousticians will give to the challenge 
thrown down by Konig in this beautiful and ingenious 
piece of mechanism. Meantime we may mention that 
Mr, Bosanquet of Oxford has just been examining the 
very same question, though by different means. He finds 
that all Kénig’s higher beat-tones can be accounted for 
by the assumption that the terms of higher orders become 
important in the mechanism of the ear when the dis- 
placements are considerable, and that therefore “by 
transformation ’’ in this sense the variations of maximum 
displacement in the resultant wave give rise to to-and-fro 
vibrations of simple form having the same frequency as 
these variations, and therefore evoke zz the ear a note 
whose frequency is the same as the number of beats. He 
is also positive that such tones exist only in the ear, and 
are inaudible in resonators. Lastly, he has satisfied him- 
self that in all the cases of heats between mistuned con- 
sonances in which the higher note is (nearly) 2, 3, 4,... 
&c., times as rapid as the lower, ¢he beat cousists of vari- 
ations of trtensily of the \ower of the two pms tones. 


HYDRODYNAMIC ANALOGIES TO ELEC- 
TRICITY AND MAGNETISM 


ROM a scientific and purely theoretical point of view 
there is no object in the whole of the Electrical 
Exhibition at Paris of greater interest than the remark- 
able collection of apparatus exhibited by Dr. C. A. 
Bjerknes of Christiania, and intended to show the funda- 
mental phenomena of electricity and magnetism by the 
analogous ones of hydrodynamics. I will try to give a 
clear account of these experiments and the apparatus 
empluyed ; but no description can convey any idea of the 
wonderful beauty of the actual experiments, whilst the 
mechanism itself is also of most exquisite construction. 
Every result which is thus shown by experiment had been 
previously predicted by Prof. Bjerknes as the result of his 
mathematical investigations. 

It has long been known that if a tuning-fork be struck 
and held near to a light object like a balloon it attracts it. 
This is an old experiment, and the theory of it has been 
worked out more than once. Among others Sir William 
Thomson gave the theory in the P/zlosophical Magazine 
in 1867. In general words the explanation is that the air 
in the neighbourhood of the tuning-foik is rarefied by the 
.agitation which it experiences. Consequently the pressure 
of the air is greater as the distance from the tuning-fork 
increases. Thus the pressure on the far side of the 


balloon is greater than that on the near side, and the 
balloon is attracted. 

Dr, Bjerknes has followed out the theory of this action 
until he has succeeded in illustrating most of the funda- 
mental phenomena of electricity and magnetism. He 
causes vibrations to take place in a trough of water ahovt 
six inches deep. He uses a pair of cylinders fitted with 
pistons which are moved in and out by a gearing which 
regulates the length of stroke and also gives great 
rapidity. These cylinders simply act alternately as air- 
compressers and expanders, and they can he arranged so 
that both compress and both expand the air simulta- 
neously, or in such a way that the one expands while the 
other compresses the air, and vice versé. These cylin- 
ders are connected by thin india-rubher tuhing and fine 
metal pipes to the various instruments. A very simple 
experiment consists in communicating pulsations to a 
pair of tambours, and observing their mutual actions. 
They consist each of a ring of metal faced at both sides 
with india-rubber and connected by a tube with the air- 
cylinders. One of them is held in the hand ; the other is 
mounted in the water in a manner which leaves it free 
to move. It is then found that if the pulsations are of the 
same kind, ¢e. if both expand and both contract simulta- 
neously, there is attraction, Butif one expands while the 
other contracts, and wéce versd, there is repulsion. In 
fact the phenomenon is the opposite of magnetical and 
electrical phenomena, for here like poles attract, and 
unlike poles repel. 

Instead of having the pulsation of a drum we may 
use the oscillation of a sphere; and Dr. Bjerknes has 
mounted a heautiful piece of apparatus by which the 
compressions and expansions of air are used to cause a 
sphere to oscillate in the water. But in this case it must 
be noticed that opposite sides of the sphere are in oppo- 
site phases. In fact the sphere might be expected to act 
like a magnet ; and so it does. If two oscillating spheres 
be brought near each other, then, if they are both moving 
to and from each other at the same time, there is attrac- 
tion; but if one of them be turned round, so that both 
spheres move in the same direction in their oscillations, 
then there is repulsion. If one of these spheres be 
mounted so as to be free to move about a vertical axis, it 
is found that when a second oscillating sphere is brought 
near to it, the one which is free turns round its axis and 
sets itself sothat both spheres in their oscillations are 
approaching each other or receding simultaneously. Two 
oscillating spheres, mounted at the extremities of an arm, 
with freedom to move, hehave with respect to another 
oscillating sphere exactly like a magnet in the neighbour- 
hood of another magnetic pole. I believe that these 
directive effects are perfectly new, both theoretically and 
experimentally. The professor mounts his rod with a 
sphere at each end in two ways: (1) so that the oscilla- 
tions are along the arm, and (2) so that they are perpen- 
dicular. In all cases they behave as if each sphere was a 
little magnet with its axis lying along the direction of 
oscillation. 

Dr. Bjerknes looks upon the water in his trough as 
being the analogue of Faraday’s medium; and he looks 
upon these attractions and repulsions as heing due, not to 
the action of one body on the other, but to the mutual 
action of one body and the water in contact with it. 
Viewed in this light, his first experiment is equivalent to 
saying that if a vibrating or oscillating body have its 
motions in the same direction as the water, the body 
moves away from the centre of disturhance, but if in the 
opposite direction, towards it. This idea gives us the 
analogy of dia- and para-magnetism. If, in the neigh- 
bourhood of a vibrating drum, we have a cork ball, 
retained under the water bya thread, the oscillations of the 
cork are greater than those of the water in contact with 
it, owing to its small mass, and are consequently retutively 
in the same direction. Accordingly we have repulsion, 
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corresponding to diamagnetism. If, on the other hand, 
we hang in the water a bxll which is heavier than water, 
its oscillations are not so great as that of the.water in its 
vicinity, owing to its mass, and consequently the oscilla- 
tions of the ball relatively to the water are in the opposite 
direction to those of the water itself, and there is attrac- 
tion, corresponding to paramagnetism. A rod of cork 
and another of metal are suspended horizontally by 
threads in the trough. A vibrating drum is brought near 
to them; the cork rod sets itself equatorially, and the 
metal rod axially. 

If a pellet of iron be floated by a cork on water and two 
similar poles (e.g. both north) be brought to its vicinity, 
one above and the other below the pellet, the latter cannot 
remain exactly in the centre, but will be repelled to a 
certain distance, beyond which however there is the usual 
attraction. The reason is that when the pellet is nearly 
in the line joining the two poles the north pole of the 
pellet (according to our supposition) is further from this 
line than the south one. The angle of action is less; so 
that although the north pole is further away, the horizontal 
component of the north pole repulsion may be greater 
than that of the south pole attraction. Dr. Bjerknes re- 
produces this experiment by causing two drums to pulsate 
in concord, the one above the other. A pellet fixed to a 
wire, which is attached by threads to two pieces of cork, 
is brought between the drums, and it is found impossible 
to cause it to remain in the centre, 

Dr. Bjerknes conceived further the beautiful idea of 
tracing out the conditions of the vibrations of the water 
when acted on by pulsating drums. For this purpose he 
mounted a sphere or cylinder on a thin spring and fixed 
a fine paint-brush to the top of it. This is put into the 
water. The vibrations are in most cases so small that 
they could not be detected, but by regulating the pulsa- 
tions so as to be isochronous with the vibrations of the 
spring, a powerful vibration can be set up. When this is 
done a glass plate mounted on four springs is lowered so 
as to touch the paint-brush, and the direction of a hydro- 
dynamic line of force is depicted. Thus the whole field 
is explored and different diagrams are obtained according 
to the nature of the pulsations. Using two drums pul- 
sating concordanily, we get a figure exactly like that 
produced by iron filings in a field of two similar magnetic 
poles. If the pulsations are discordant it is like the 
figure with two dissimilar poles. Three pulsating drums 
give a figure identical with that produced by three mag- 
netic poles. The professor had previously calculated 
that the effects ought to be identical, and 1 think the 
same might have been gathered from the formulz in Sir 
William Thomson’s “ Mathematical Theory of Mag- 
netism,” but this only enhances the beauty of the experi- 
mental confirmation. 

Physicists have been in the habit of looking upon 
magnetism as some kind of molecular rotation. Accord- 
ing to the present view it is a rectilinear motion. Physi- 
cists have been accustomed to look upon the conception 
of an isolated magnetic pole as an impossibility, but here, 
while the oscillating sphere represents a magnetic mole- 
cule with north and south poles, the pulsating drum 
represents an isolated pole. These are new conceptions 
to the physicist, let us see whither they lead us. The 
professor shows that if a rectilinear oscillation constitutes 
magnetism, a circular oscillation must signify an clectric 
current, the axis of oscillation being the direction of the 
current. According to this view what would be the action 
of a ring through which a current is passing? If the 
ring were horizontal the inner parts of the ri+g would all 
rise together and all fall together, they would vibrate and 
produce the same effect as the rectilinear vibrations of a 
magnet. This is the analogue of the Amperian currents. 

To illustrate the condition of the magnetic field in the 
neighbourhood of electric currents, Dr. Bjerknes mounted 
two wooden cylinders on vertical axes, connecting them 
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by link-work, which enabled him to vibrate them in the 
same or opposite ways. To produce enough friction he 
was forced to employ syrup in place of water. The 
figures which are produced on the glass plate are in every 
case the same as those which are produced by iron filings 
in the neighbourhood of electric currents, including the 
case of currents going in parallel and in opposite direc- 
tions. 

The theory is carried out a step further to explain the 
attraction and subseqnent repulsion after contact of an 
electrified and a neutral substance and the passage of a 
spark. But it is extremely speculative, and is not as yet 
experimentally illustrated, and I think that at present it 
is better to pass it by. 

I believe that the professor will exhibit his experiments 
and give some account of his mathematical investigations, 
which have occupied his time for five years, to the Aca- 
démie des Sciences this afternoon. His results have not 
been published before. GEORGE FORBES 

Paris, August 15 


NOTES 

JouHn Duncan, the Alford weaver-botanist, has at last 
passed away, and his dust now lies under the earth whose 
beautiful children he knew and loved so well. He expired a 
little after noon on the 9th instant, in his eighty-seventh year, 
and was buried on the 16th in the old churchyard at Alford, in 
a selected spot, where a monument will soon be raised to his 
memory by the free-will offerings of those who admired his high 
character and pnre-minded enthusiasm for science. The poor 
old man has not lived long to enjoy the comforts lately provided 
for him, but it is pleasant to think that this aged and unselfish 
student of nature passed the last days of his long and silent life 
in comparative affluence, and that he now rests in no pauper’s 
grave. 1lis life was so recently sketched in these pages (NATURE, 
vol. xxiii. p. 269) that it is unnecessary here again to rehearse it. 
In December last, when it was ascertained that, after an un- 
usnally laborious life, winning his daily bread hy weaving, 
carried on till beyond his eighty-fifth year, he had through failing 
strength been at last reluctantly forced to fall on the parish for 
bare support, an appeal was made in his favonr by Mr. Jolly, 
H.M, Inspector of Schools, in the newspaper press throughout 
the country, and in our own columns. The response was speedy 
and ample, so that in a very short time a sum of 326/, was 
spontaneously sent for his relief, with every expression of ad- 
miration and regret from all parts of the land, and from most of 
our most eminent scientific men, whose kindly appreciation of 
his scientific labours was not unfrequently very aptly and 
memorably put. His pride and appreciation of all this kind- 
ness were genuine, deep, and child-like, and were expressed 
not seldom in piquant and tonching terms; so that his 
numerous friends have the great satisfaction of thinking, 
that by their means, thongh he has departed sooner than 
was anticipated, they have helped to comfort the evening of 
his days. His constitution was of the healthiest type, and his 
tenacity of life remarkable in a frame so exhausted, and he only 
passed away when the last particle of the expiring taper was 
slowly consumed. As already told in Nature (vol, xxiv. p. 
6), the money raised in John Duncan’s hehoof has been vested 
in seven trustees, under a trust-deed executed dnring his life. 
By its provisions his valuable books on botany and other sciences 
are bequeathed to the parish library of Alford for the use of the 
district ; and all remaining funds are to be safely invested and the 
interest to be devoted for all time to the foundation of certain 
prizes, to be called by his name, for the promotion of the study 
of natural science, especially botany, amongst the children in 
certain parishes in and round the Vale of Alford. A memoir 
of the old man is now being written by Mr, Jolly, and will be 
anticipated with interest. 
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IN the death, on the 27th ult., of Mr. Hewett Cottrell Watson, 
at the age of seventy-seven, English botany has lost one of her 
most indefatigable workers, For the space of fifty years Mr. 
Watson has heen a prolific writer on the geographical distribution 
of British plants, and on the distinguishing characters of the 
more ‘‘critical” species ; and in these departments of botany 
he has left very few who can approach him in the extent and 
the accuracy of his knowledge. In addition to many smaller 
publications, and a vast number of contributions to periodical 
literature, the principal works with which his name will be asso- 
ciated are the ‘‘ New Botanists’? Guide” (1835-7), the ‘‘ Cybele 
Britannica ” (1847-59), and the numerous editions of the ‘* London 
Catalogue of British Plants,” His garden at Thames Ditton had 
long been an object of pilgrimage to botanists desirous of seeing 
growing specimens of rare or little-known species or varieties of 
British plants; and his judgment was the last appeal in questions 
of difficulty. In 1847 he spent three months investigating the 
flora of the Azores, which was then very little known, and added 
about 100 species to the flora of the Archipelago, many of which 
were new to science. Throughont life Mr. Watson was an 
ardent believer in phrenology ; when a student at the University 
of Edinburgh he became acquainted with George and Andrew 
Combe ; and was for a time editor of the Phrenological Fournal. 


ProFr, RAout Picret of Geneva, who has been giving his 
attention of late to marine architecture, announces, according to 
the Zzmes correspondent, a discovery which, if his anticipations 
be realised, will effect a revolution in the art of shipbuilding and 
greatly augment the speed of sea-going and other ships. The 
discovery consists in a new method of construction and such an 
arrangement of the kee] as will diminish the resistance of the 
water to the lowest possible point. Vessels built in the fashion 
devised by Prof. Pictet, instead of sinking their prows in the 
water as their speed increases, will rise out of the water the 
faster they go, in such a way that the only parts exposed to the 
friction of the water will be the sides of the hull and the neigh- 
bourhood of the wheel. In other words, ships thus constructed, 
instead of pushing their way through the water, will glide over 
it, According to the professor’s calculations, in the accuracy of 
which he has the fullest confidence, steamers built after his 
design will attain a speed of from 50 to 60 kilometres the hour, 
A model steamer on the principle he has discovered is in course 
«f construction at Geneva. The machinery has heen ordered at 
Winterthur, and when ready the new vessel will make her trial 
trip on Lake Leman, 


THE Electrical Exhibition, though now open to the public, 
seems far from heing completely arranged. Our Paris corre 
spondent writes that the English section was opened on Sunday, 
a result due to the personal exertions of the Earl of Crawford, 
the English Commissioner, which has caused great satisfaction, 
‘the organisation of the English section is highly approved. 
‘Vhe evening sittings have been postponed for an indefinite num- 
her of days, owing to a series of mistakes in the engineering 
department. The electrical railway is not ready. In spite of 
these drawbacks the receipts of the first three days were from 
4000 to 5000 franes each. On Sunday they were largely increased, 
although the fees were diminished by half. We hope shortly 
to refer to the Exhibition in detail, Independently of the Cata- 
logue, the administration of the Exhibition has published a 
handbook on Electricity and its Applications, by Armingand, 
Becquerel, Bert, Blanco, Breguet, Clerac, Deprez, Fontaine, 
Maseart, Reynaud, and others, Z’Avectricité has published a 
** Petit Vocabulaire raisonné” of every word used by electricians, 
with an introduction by W, de Fonvielle. 


Iris announced that Miss Pogson, daughter of the Madras 
Government Astronomer, has been appointed Meteorological 
Reporter to the Government of that Presidency, Miss Pogson 


has for some years discharged with great ability the duties of 
Assistant Government Astronomer. 


WE believe that the Royal Commission which has been con- 
stituted for the purpose of inquiring into and reporting upon the 
facilities for technical education in various countries is now prac- 
tically complete. It will comprise Messrs, Samuelson, Slagg, 
Stevenson, and Woodall, the members respectively for Banbury, 
Manchester, South Shields, and Stoke-upon-Trent. Mr. Swire 
Smith of Huddersfield, Prof. Roscoe of Manchester, and Mr. 
Philip Magnus, the director of the City and Guilds of London 
Institute, have also accepted invitations, and Mr. G. R. Red- 
grave of the Science and Art Department will probably be 
selected to accompany the Commission as secretary. It is ex- 
pected that the Commission will commence its travels about the 
middle of October, 


THE British Association having decided to hold its annual 
meeting for 1882 at Southampton, a large and influential com- 
mittee, including the Corporation and magistrates of the horough 
and the clergy and ministers of all denominations, has been 
appointed to make the necessary arrangements. A subscription 
and guarantee fund to cover the requisite expenses of the meeting 
has been commenced, 


THE meeting of the International Congress at Bordeaux on 
the Phylloxera having been antedated to Angust 29, is now 
postponed, on account of the elections, till October 10. 


THE Epping Forest and County of Essex Naturalists’ Field 
Club held a Field Meeting at Chelmsford on Saturday, August 
13, in conjunction with the subscribers to the ‘‘ Essex and 
Chelmsford Museum.” The Chelmsford Museum was visited 
under the guidance of the Rev. R, E, Bartlett, M.A., the 
hon. curator, and Mr. E. Durrant, the hon, secretary. After 
lunch the whole party proceeded in drags to Danbury Hill, 
the ancient camp of which was visited under the guidance 
of Mr. H. Corder; the company then assembled to hear 
an address by Prof. G. S. Boulger on ‘‘The Origin and 
Distribution of the British Flora.” About six o'clock the 
party returned to Chelmsford to tea at the ‘‘ Saracen’s Head ” 
Hotel, and an ordinary meeting of the Essex Club was held, 
the President, Mr. K. Meldola, occupying the chair. ‘I'he Pre- 
sident communicated on behalf of General Pitt-Rivers the report 
on the excavation of the ancient earthwork at Ambresbury 
Banks in Epping Forest. It appears that this investigation has 
been carried out with considerable success, a number of frag- 
ments of pottery of British construction having heen found 
beneath the rampart on or near the old surface of the ground. 
The Club has thus so far settled the date of the camp hy a single 
cutting, and the current theory that it was the work of the 
Romans must be abandoned. Although undoubtedly British, 
further excavations will he required before it can be decided 
whether it dates from hefore or after the Roman conquest. We 
are glad to see that the Great Eastern Railway Company has 
assisted the Club to a great extent by allowing the members to 
travel at greatly reduced fares on any of their lines within 
the County of Essex on the occasion of field or of ordinary 
meetings, 


THE Daily News correspondent writes that the Swiss Seismo- 
logical Commission, which, by the co-operation of its numerous 
members and correspondents, continues the work of simultaneous 
earthquake observation, has just issned a report on the earthquake 
of July 22. This shock was felt over a wide area. 1n France it 
extended over the departments of Dréme, Isére, Savoy, Upper 
Savoy, Sadne et Loire, Ain, Jura, and Doubs. In Italy it 
affected chiefly the high valleys of North-Western Piedmont. 
In Switzerland the movement was observed in the cantons of 
Geneva, Vaud, Friburg, Neuchatel, Solothurn, Basel, and the 


August 18, 1881] 


western districts of Aargau and Berne. From Valence to Basel, 
and from Chalons-sur-Sadne to Suza and Zinzal, the region of 
disturbance included both sides of the Jura Mouutains, besides 
traversing the great chain of the Alps. It affected an area 350 
kilometres long and 250 kilometres wide, equal to 8000 sqnare 
kilometres of surface. There were two very slight shocks on 
the evening of July 21, and a feeble shock at 12.10 on the 
morning of the 22nd. The principal shock, which took place 
at 2.48 a.m., was followed at 3.30 and 4.30 by two oscillations 
that were only just perceptible to the senses, The great shock 
consisted of two quakes and several smaller, but distinct, vibra- 
tions. In some localities as many as teu vibrations were 
counted. Relatively to its extent, the shock was intense; in the 
neighbourhood of Chambéry and Aix-les-Bains, chimneys fell 
and walls were fissured. In Switzerland the shock was stronger 
near the Jura than nearer the Alps, and especially strong at 
Geneva, in Vaud, and in Neuchatel. Prof. Forel, who edits the 
report, remarks on the singular variations in the intensity and 
direction of the shock even in the same neighbourhood. These 
differences, which have been observed in previons earthquakes, 
are too great to be due solely to errors of observation, An 
earthqnake is often more felt in one quarter of a town than in 
another ; aud as this variation is irregular, a locality that hardly 
feels a shock at all on one occasion feeling it on another, it 
cannot arise from differences in the density of the underlying 
strata, Prof. Forel offers no explanation of this phenomenon, 
albeit he thinks it ought to be explained, and craves for it the 
particular attention of his brother seismologists, 


Dr. kK. von FRITSCH of Halle discu:ses the subject of earth- 
quakes in the last issne of the Verhandlungenr of the Berlin 
Geographical Society. He maintains that the canse of earth- 
quakes must be sought for at a rather small depth, the greatest 
depth ascertained not exceeding ten to fourteen miles, and 
usually far less, whilst rather feeble forces produce earthquakes 
which are felt at great distances. It is known that Krupp’s 
hammer, which weighs 1000 centners. and falls from a height of 
three metres, produces sensible concussions on a surface of 
eight hilometres diameter ; whilst the recent explosion of the 
Leimbach dynamite manufactory was felt at Halle and Merse- 
burg, forty-one and forty-five kilometres distant, Whilst show- 
ing how easily concussions are produced by canses com paratively 
feeble, Dr. Fritsch points out how earthquakes might be aud 
must be produced by the increase and decrease of volume of 
rocks under the influence of physical and chemical forces, aud 
hy concussions, by the opening of crevices in rocks, and by the 
subsidence of masses of rocks due to these agencies. Many 
schists are subjected, as is known, to extension, and when cre- 
vices arise the schists must enter into oscillations which mnst 
produce very varied phenomena, according to the direction and 
the force of the oscillations, mach like to what we see in the 
oscillations of tuning-plates, Dr. Fritsch concludes by saying 
that future researches as to the causes of earthquakes onght 
to be directed especially to the study of the geotectonical con- 
ditions of the localities where they occur, 


In the course of the excavations fur the new fort at Lier, in 
the neighbourhood of Antwerp, 2 nnmber of bones of extinct 
animals, mammoth’s teeth, and the almost complete skeleton of 
a rhinoceros have been dug up. It was in the same district that, 
in 1700, was found the immense skeleton of a mammoth, which 
has been preserved in the Natural History Museum at Brussels. 


THE Faure accumulators have been tried again by the Paris 
Omnibus Company on a tramway with a carriage arranged for 
the purpose. The experiment is said to have been highly 
successful. 


Tue Committee formed some time ago for the exploration of 
the snbsidences in Blackheath have published a report, in which, 
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while giving an account of their proceedings, and the opinions 
of various geologists for the probable causes of the subsidences, 
they themselves have come to no definite conclusion. 


A Coneress has been opened at Bordeaux on the education of 
the deaf and dumb. In connection therewith the Fournal Official 
publi-hes a series of articles by M,. Claveau, General Inspector 
of ‘‘Etablissements de Bienfaisance,” who tries to prove that the 
method of teaching the deaf and dumb how to speak was 
invented and practised by St. John of Beverley, Archbishop of 
York, in 865, and fully described by the Venerable Bede. 


THE Meteorological ‘* Centralanstalt ” founded! by the Swiss 
Naturalists’ Society at Zurich has become a Government Institue 
tion by a decree of the Swiss Senate, and now bears the title 
“Swiss Meteorological Centralanstalt.” Herr R. Billwiller has 
been appointed director, while the Swiss Home Secretary and a 
special Commission will superintend the Institution. 


THE Royal University Bill (Ireland) on Tuesday night last 
was read a third time in the llouse of Commons, having been 
sent down from the lIouse of Lords. It now only awaits the 
Royal Asseut. The programme of the Natural Science course 
seems framed in accordance with modern views, and when the 
Scholarships and Exhibitions shall be finally settled by the 
Senate, we will probably refer again to the subject. 


WE notice in the last number of the Zeéfschrz/t of the Berlin 
Geographical Society (vol. xvi, fascicule 3) an interesting de- 
scription of spring in Madagascar, from the pen of the late 
Herr J. M. Hildebrandt, who died on May 29 at Antanana- 
rivo, Spring arrives about the middle of November, when the 
cold south-eastern wind which blew throughout the wiuter, 
leaving its moisture on the eastern slopes of the highlands, 
covered with thick forests, and driving before it the savannah 
fires, gives place to the north-western wind which brings warmth 
and moisture. The revival of nature uuder the influence of this 
wind is well described by Herr Hildebrandt, and his paper con- 
tains valuable information as to the flora and fauna of Mada- 
gascar. 


THE additions to the Zoological Suciety’s Gardens during the 
past week include an Orange-winged Amazon (C/irysotis ama- 
zonica) from South America, presented by Mr. RK. Seyd; a 
Grey Ichneumion (//erpestes griseus) from India, preseuted by 
Sw Patrick Colquhoun; a Ilerring Gall (Larus argentatus), 
British, presented by Mr. Ik. A, Brown; a White-crested 
Touracou (Corythaix albocristata) from South Africa, presented 
by Capt. T. G. Steer ; a Black-eared Marmoset (//apale pentcrl- 
fata) from South-East Brazil, presented by Mrs, Alsop; an 
American Tapir, 6 (Zafirus fersestvis) from Trinidad, presented 
by Herr Fritz Zurcher; two West Indian Agutis (Desyprocta 
cristata), three Garden’s Night Herons (Vj ctécorax gardeni), and 
two Martinican Doves (Zenaida martinicana) from the Antilles, 
presented by Mr. H. T. Burford Hancock, F.Z.S.; two Stock 
Doves (Columba anas), British, presented by Mr, A, E, C. 
Streatheld ; two Topela Finches (A/a topela) from China, a 
Nutmeg Finch (i/enza penctedaria) from India, a Javan Nntmeg 
Finch (J/unia nisoria) from Java, a Francis Eagle Owl (Budo 
poensis) from West Afiica, two Aldrovandi’s Skinks (Plestiodon 
auratus), and two Pantherine Toads (Aufo pantherinus) from 
North Africa, a Bay Antelope (Cephalophus dorsalis) and a Water 
Chevrotain (ffyomoschus aguaticus) from West Africa, pur- 
chased ; and two Common Marmosets (//apale jacchus) from 
Brazil, deposited. In the Insectarium aay be seen full-fed 
larve, now spinning up, of the Atlas (dfecus ailas) and Ailan- 
thus (déacus cynthia) Silk-Moths, also fveshly-hatched ones of 
the Marbled White Butterfly (dzye ga/atea) and Scarlet Tiger 
Moth (Callimorpha dominula), Amongst the aquatic forms 
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examples of Hydrous piceus (the large Water-Beetle), Pelobius 
Aermanni, Notoneta glauca and Argyroneta aquatica are at 
present exhibited, 


GEOGRAPHICAL NOTES 


THE current number of the Geographical Saciety’s Proceedings 
gives the paper recently read hy Mr. Whymper on some of the 
geographical results of his expedition among the the Eenadorian 
Andes, with a diagram of his routes, while Mr. W. G. Lock 
supplies a contribution on Iceland, which is published at a con- 
venient season for tourists. Mr. Lock’s paper refers chiefly to 
the Askja volcano, the largest in the island, and is illustrated by 
a map of the east caast of Iceland. In the ‘‘ Geographical 
Notes” a brief reference is made to this season's Arctie expedi- 
tions, and we are informed that Mr. Leigh Smith has lately 
sailed from Peterhead on his fifth Arctic expedition ; and on 
reaching Franz-Josef Land he intends to construct a house and 
refuge at Eira Elarbour, and afterwards to get as far north as 
possible, A very interesting account is given, from a letter 
recently sent home by M. de Brazza, of the results of his explora- 
tions and of the advantages of his route to Stanley Pool by the 
Ogowé as compared with Mr. Stanley’s along the north bank of 
the Congo. After some news respecting Russian travellers an 
account is given of Messrs. Soltan’s and Steven:on’s journey 
from the Irawaddy to the Yangtsze, to which we recently re- 
ferred. Under “Correspondence” is a letter from Major H. 
G. Raverty on the Dara’h of Nur, which does not leave a 
pleasant impression on the reader’s mind. 


Lorp ABERDARE has finally accepted the office of represen- 
tative of the British Government at the International Congress 
of Geographers at Venice, and he will of course act as chief 
delegate of the Geographical Society. The India Office and 
the Admiralty are sending maps, charts, &c., to the Exhibition, 
and the former will be represented by Lient.-General Sir H. 
Thuillier, late Surveyor-General of India, and the latter by Sir 
F, J. Evans, Hydrographer of the Navy. It is probable that 
nothing further will be done to represent this country officially, 
as the Treasury sternly decline to furnish funds. 


THE Italian North-African explorers, Massari and Matteucci, 
to whose journey we have repeatedly referred, instead of return- 
ing by Tripoli, as was expected, struck across the Continent and 
came ont at the Gulf of Guinea. Only a few days ago they 
arrived at Liverpool, and it is sad to record that, after so suc- 
cessfully accomplishing an arduous work, Dr. Matteucci has 
succumbed to African fever, He died on the morning of his 
arrival in London last week ; his hody has been crnveyed to 
his native city, Bologna, Matteucci was only twenty-nine years 
of age. 


LetTrers from Zanzibar of the Ist ult. notify the arrival there 


of Mr. Thomson, the African traveller, whose services have been | 


engaged by the Sultan to examine and report on the mineralogy 
of the mainland. It is his Highness’s wish that Mr. Thomson’s 
first surveys should be devoted to the discovery of coal mines, of 
which several are said to exist not far from the coast. His 
Highness writes that he intends sending the explorer shortly to 
Makindarry, which is to be the centre of his future operations, 


Letters from the steamer Oscar Dickson have been received 
at Gothenburg, The steamer, as our readers will remember, 
was frozen in at the mouth of the Yenisei River in 72° lat, N., 
and between 76° and 77° long. E, The winter was successfully 
passed, the difficulties the crew experienced were great, however. 
The sun was below the horizon for seventy days, and the cold 
rose to - 41°C, Dnring March and April enormous masses of 
snow fell, so that it covered the ice to a height of seven feet 
above the ship’s deck; the thickness of the ice was seven and a 
half feet. 


Wuat might lave been the climate during the Glacial Periad 
is the subject of an interesting paper published by Dr, Woeikoff 
in the last issne of the Zetfschr7f¢ of the Berlin Geographical 
Society (vol. xvi. fase. 3). It is weil established naw that for 
the formation of glaciers, not only a sufficiently low temperature 
is necessary, but also a sufficient supply of moisture in the atmo- 
sphere. Thus, on the Woznesensky gold-mine, which lies at a 
height of 920 metres and has a mean temperature of — 9° Celsius, 
but a rather dry climate, we have no glaciers, nor in the 
Verkhoyan:k Mountains, where the mean temperature is as low 
as —15°°6, and the temperature of January is —- 48°°6. To show 


these differences Dr. Woeikoff perpares a table of the tempera- 
tures at the lowest ends of glaciers, and we see from his figures 
that, whilst in Western Norway, at the end of the Jostedal 
glacier (400 metres high), the mean temperature is 4°°S Cels., 
5°°8 at the end of the Mont Blanc glaciers (1099 metres), 6°°8 at 
the Karakorum glaciers in Tibet (3012 metres), and even 7° on 
the western slope (212 metres) of the New Zealand highlands, 
and 10° on the eastern slope ($35 metres). In other countries, 
as, for instance, onjthe Mounkon Sardyk Mountain, in Eastern 
Siberia (3270 metres), the mean temperature at the end of the 
glaciers is as low as — 10°°2, and — 2°4 in the Daghestan Moun- 
tains of the Cancasus, Thus the difference of mean tempera- 
tures at the lower ends of glaciers reaches as much as fully 20°. 
Besides we see that, provided the quantity of rain and snow is 
great, glaciers descend as low as 212 metres above the sea-level 
in a country (New Zealand) which has the latitude of Nice and the 
mean temperature of Vienna and Brussels, that is, higher than that 
of Geneva, Odessa, and Astrakhan, whilst the average temperature 
of winter is higherthere than that at Florence. Further, Dr. 
Woeikoff discusses the rather neglected influence of large masses 
of snaw upon the temperature of a country during the snmmer, 
and by means of very interesting calculations he shows haw much 
the temperature of summer in higher latitudes is below what it 
ought to be in cancequence of heat received from the sun, and 
vice versd during the winter, these differences being dne on the 
one side to the refrigerating power of snow, and on the other 
side to the heating power of sea-currents. Ina following paper 
he proposes to discuss the other canses which might have influ- 
enced the climate of different parts of the earth during the 
Glacial period. 


WE notice in the Verhand/ungen of the Berlin Geographical 
Society (vol. viii, fascicule 5) a full report on the surveys which 
were made in the Russian Empire, including Cancasns, Siberia, 
Turkestan, and the Orenburg military district, during the year 
18S0. This is translated from the official report published in 
the organ of the Ministry of War. 


DurinG the last session of the German Reichstag, Dr. Thile- 
nius, Prof. Virehaw, and Herr von Wedell Malchow presented 
a petition to the Government requesting the participation of 
Germany in the exploration of the Polar regions proposed hy 
the late Karl Weyprecht in the interest of meteorology, geology, 
and other sciences. It is now annonnced that the German 
Government will probably soon take steps in this direction, and 
will first give its principal attention to securing the co-aperation 
of other nations. 


HEFT vu, of Petermann’s A/iéhei/ungen begins with a paper 
hy Dr. Danckelman on the Temperature Conditions of the 
Russian Empire, after Dr, Wild. ‘The other papers are on M. 
Desiré Charnay’s Expedition in Central America, Dr. 1. ‘B. 
Balfour's visit to Socotra, the Irawaddy above Bamo according 
to the data collected by the Indian Pundit in 1879-80 (with a 
map), and an article on the unfortunate Flatters Expedition by 
Dr. Rohlfs. 


In the Bulletin of the Antwerp Geographical Society (tome vi. 
2¢ fasc.) is a paper of much interest by Dr. Delgenr on the Geo- 
graphical Knowledge of the Ancient Egyptians. 


Messrs. LONGMANS AND STANFORD have published an 
enlarged edition of the Alpine Club Map of Switzerland. As it 
is issued in a number of separate sheets, it onght to prove useful 
to tourists. 


‘THE Geographical Society of Lisbon has resolved to send an 
exploring party into the Sierra d’Fstrella for scientific investiga- 
tion, The mountain chain in question has never heen scientifi- 
cally explored. 


In 1879 Mr. L, Loth, a Government surveyor in Dutch 
Guiana, made a survey of a considerable portion of the River 
Saramaca, and his map of its course, on the scale of 1 : 400,000, 
together with an account of his expedition, has lately heen pub- 
lished in the Zyansactions of the Amsterdam Geographical 
Society. 

Tue Pesterreichische Monatsschrift fiir den Orient of this month 
contains an interesting article on the new Conseil de Sante et 
@Hygiéne publique en Egypte by Prof. v. Sigmund, a well- 
known authority of the Medical Tligh College of Vienna. 
Amongst various other papers we may mention an essay on 
Japanese paper manufacture by Dr. Rudel of Dresden, and an 
article on the wines of Cyprus by Dr. Richter of Larnaca, 
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spectra of spots and flames. 
We will now see the results which have been obtained along 
The Test supplied by Change of Refrangibility this line of research, and it should be pointed out that it is not 
\V E have then got so far. Limiting our studies to iron we | a method by which it is easy in a short time to accumulate a 
find that the prominence spectrum is made up of one set of | large number of observations, because metallic prominences are 
lines seen in the terrestrial spectrum, and the spot spectrum made | very rare except at the sun-spot maximum, and in the case of 
up of another set. And more than this, if we add the lines seen | spots we not only want a spot, but we want that spot to be ina 
in the prominence and spot spectra together we do not then by | very considerable state of commotion, in order that the change 


COL REPS CS i EAGHENMISERY: OF THE have already got in the lines thickened or intensified in the 
SUN 


any means make up the complete spectrum. of refrangibility may be obvious enough to enable us to record 
It is fair to ask the following question :—Ilave we any other | the phenomena, 

ineans of establishing this extraordinary fact of the separation of So far as this inquiry has gone at present we have only ob- 

the iron lines in spots and storms? We have, Reference has | served the lines contorted in spots. 

already been made to the change of refrangibility of the lines In the diagram (Fig. 37) the zig-zag lines indicate the iron lines 


brought about by the change of velocity of movement of the | which changed their refrangibility in a number of spots observed 
various solar yapours. But if, as already hinted, the lines of | at the end of last year, ‘Ihe point is that, although we have a 
iron behave to each other in precisely the same way as the lines | great many of the iron lines bent, twisted, contorted-—with their 
of two perfectly distinct substances behave to each other; then | refrangibility changed, yet some of the iron lines mixed with 
if we observe changes of refrangibility in the iron lines, both in | them give us no indication of movement, All these observations 
spots and flames, we should get the same differentiation as we | have been made upon lines seen at the same moment in the 


Fig. 37.—Different rates of motion registered by different iron lines. 


same field of view. Observations of..this nature exist twelve | we go further we find this very interesting’and additional fact, 
years old, but no importance can be attached to them, for the | that the lines which are not contorted are in a great many cases 
reason that the phenomenon was not understood, as I hope it is | precisely those lines which are seen in the flames, but not in the 
understeod now, and precautions were not 1aken in the obser- spots, 
vations then made to show that no motion of the slit across the It is seen therefore that the evidence aflorded by change of 
spot took place in the interval between the two observations. refrangibility is of like nature to that afforded by the thickening 
For, of course, it is not fair to compare a line which one sees | of lines in spots and brightening of lines in flames. 
ta one part of the spectrum with a line seen in another, unless The explanation which lies on the surface is that the vapours 
one is absolutely certain that the slit has not moved on the sun’s | in the flames produce one set of lines in one place or at a certain 
image; because one-thousandth part of an inch on the sun’s image temperature, and the vapours in the spots produce another. 
meats a good many miles on the sun. Referring to Fig. 37 Sometimes these vapours are mixed up by up-or-down rushes, 
ee S ay 5366-70, three lines, two in motion, and sometimes therefore the lines are common. 
one at rest, all belonging t -know i 

lines, At a later date we Tee he eee ene Bearing of these Observations on the Origin of the Fraunhofer 
that at 5378 is in motion, ‘Thus it will be seen that these points Lines 
and cthers prove there is just as much individnality in the way At the end of the last lecture it was pointed out that the obser- 
in which the lines of iron change their refrangibility as there is | vations we are now discussing seem to indicate that in time we 
in the way in which one particular line, and then another, is | May be able to say that the absorption to which any particular 
thickened in a sun-spot or brightened in a prommence ; and if | Fraunhofer line is due takes place in a certain region of the solar 

*sLectures in the Course on Solar Physics at South Kensington (see p. 150): atmosphere, whereas formerly we could only say that it was 
Revised from shorthand notes. Continued from P. 324. produced by absorption somewhere, 
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The time has now come, I think, to go into this question in 
more detail. 

Let us consider the maps. 
first region which we considered only 4 are seen in the flames ; 
92 of those therefore must not be looked for in the flame region, 
for the reason that twelve years of patient work have not divulged 


Of the 96 iron Jines in that 


their existence. Again of these same 96 lines only about 32 are 
seen in the spots at all extensively affected. It is useless there- 
fore to look for the remaining 60 lines or thereabouts in the same 
spot region, for the reason that they have been looked for for a 
long time without being seen equally widened, 

Of conrse it must be remembered that these chauges are dne 
to change of intensity, and that other lines may be there of an 
intensity so low that they have escaped the keen eyes of those 
anxious to cbronicle them, Still it will be acknowledged, I 
think, that the method of treatment I have adopted is the hest 
open to us, and is a fair one on the whole. 

The facts being so, it looks really as if the origin of the 
mass of the absorption to which the Fraunhofer spectrum of iron 
is due is to be sought in a region of the solar atmosphere much 
nearer to the place assigned to it by Kirchhoff originally than to 
that lower region where we considered we were driven to place 
it when the new method was first established. When the new 
method had been working for some considerable time observers 
recorded hydrogen with magnesinm underlying it, and with 
sodium underlying that. And since they were metals of low 
atomic weight and vapour density we were justified in considering 
them as occupying the highest levels—the very extreme limit of 
the solar atmosphere. 

It was therefore fair to argue that if the snbstances of the 
lowest atomic weights were really close to the photosphere, those 
of highest atomic weights were really in the photosphere itself, 
and therefore, being in the photosphere, the absorption by means 
of which we were able to determine their existence really took 
place in or near the photosphere, 

This later work, I think, seems to show that that view re- 
quires reconsideration; and it may well be that subsequent 
work will show that those Fraunhofer lines, which we do not 
trace in flames and which we do not trace in the spots, are 
prohably absorbed in a covler, higher region of the atmosphere, 
much more nearly occupying the place assigned to the general 
atmosphere by Kirchhoff than that which has heen given to it by 
later observers. If we accept this the work becomes a little 
plainer, and the reason that we get such an excessively simple 
spectrum in the lower reaches of the sun is because the more 
complex vapours exist at a considerable elevation above them, 
and as the interior of the sun must be hotter than any of its 
envelopes, no cold substances—nothing approaching the solid state 
which we have learnt for many years gives us the most complete 
spectrum of the substance—nothing approaching a solid can enter 
those charmed regions. 

Therefore we are also again driven to the view that these 
cooler vapours—vapours much nearer the solid state, much more 
condensed, much more complex than those which can exist alone 
in the hottest layer—probably originate the great mass of ab- 


sorption ; that is, many lines not traced either in spots or flames 
are produced in the higher regions. 

If this be so, the Fraunhofer spectrum is really not the 
spectrum of any particular part of the sun; but because it con- 
tains lines thickened in the spots, lines brightened in the flames, 
and other lines about which we know nothing, it mnst really be 
the summation of the absorption of the different strata which 
compose the solar atmosphere ; so that chemically the solar atmo- 
sphere, with regard to the iron spectrum, gets more and more 
complex every mile we go upwards, Of conrse, toa, if this is good 
for iron it is good for every otber substance which we believe to 
exist in, or to have some connection with, the solar atmosphere. 


further Test supplied by this View 


If this be so we really can go on with our tests; we can bring 
the laboratory into the field, and we must leam in our Jabora- 
tory experiments to make abstraction of those lines which are 
due to the more complex masses reduced by the transcendental 


temperature which we employ, if there is any truth in the view 
that I am bringing before you. Ina laboratory experiment, for 
instance, when we want to observe the vapour of iron we have 
to employ two poles of solid iron. We have no means, such as 
are afforded us by the sun, of shielding the precise part we want 
to ohserve hy a considerable number of envelopes of gradually- 
increasing temperature, so that even if we can get the highest 
temperature in the lahoratory this result of the highest tempera- 
ture will be cloaked, masked, and hidden by all those results, 
by all those simplifications which have been brought about to 
produce that precise effect of the highest temperature. So that 
the only thing we can do is to watch the intensities of the lines 
wheu we considerably change our temperature. I am speaking 
now of iron. I willshow by and by that for some other substances 
there is a method which enables us to get over this excessive 
difficulty, for no doubt a very great difficulty it is; but in the 
case of iron, that really is the only thing that remains to us. 
Fig. 38 will give an idea of the way in which we may be misled 
if we do not examine our light source with the greatest care. It 
is engraved from a photograph of the spectrum taken between 
two poles of a Siemens machine, moistened with a salt of 
calcium, an image of the vertical poles having been thrown on 
the vertical slit. 

It is seen how wonderfully we get the simplifications brought 
ahout by the electric current, depicting themselves in two per- 
fectly distinct ways. The lower part gives the spectrum of the 
positive pole, and the upper part of the spectrum of the nega- 
tive pole, In the first place it will be seen that there is no axis 


of symmetry for these lines; some of them elongate considerably 
in one direction ; others of them elongate considerably in the 
other ; some of them are exceedingly short, and only appear 
close to that region of the negative pole where the lines broaden ; 
others again are brighter in the region mnch nearer the middle 
of the field. Others of the iines start from a region far removed 
from the arc; others again seem to start almost in the arc itself. 
Now this not only reminds one of what one sees in a solar storm, 
but it shows us most distinctly that even in the electric arc, when 


Fic. 38.—Photograph of the spectrum of the poles, showing that the liaes start and end in different levels. 


we have had time to study it snfficiently, these very simplifica- 
tions which we have been so long in search of may be recognised 
eventually and permanently recorded. 


Tests supplied by the Variations between Solar and Terrestrial 
Spectra 


Attention has been called to MKirchhoff’s statement that the 
existence of the terrestrial elements in the sun 1s established hy 


the fact of the coincidence of wave-length and zwéensity between | 


the lines visible in onr laboratories and the lines recorded as 
existing in the solar spectrum, 


We have now arrived at a point when we can discuss this with 
advantage, 

I propose to show first that the statement is not trae; and, 
secondly, how the tests supplied by the variations from terrestrial 
spectra can be explained on, and bring most valuable confirmation 
to, my view. We are now able to say that at least two causes 
are at work, and they will require ta he discussed separately. 
| But first as to the facts. We have already seen what enor- 
mons differences there are in the spectrum of calcium under 
ditterent conditions, In the diavram of the calcinm spectrum 
| (Fig. 28) we saw that H and K, the most important lines in 
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the sun, are really thin lines at the temperature of the electric 
arc, but that they kept intensifying and were rendered visible 
almost alone, when, instead of using the electric arc we used 
an induced current of considerable tension. But when we 
pass from the case of calcium, which occupied the attention of 
solar observers several years ago, to other elements, and when 
we go still more into the minute anatomy of the thing, we find 
that the further we go the less final is the statement that the 
matching in intensity of the lines is perfect. 

Nor is this all. Mot only is the matching less perfect in 
intensity, but whole reaches of lines in various spectra are left 
out which cannot be accounted for on the long and short prin- 
ciple, It has been before pointed out that of the 26 lines of 
aluminium, 2 only being left in the solar spectrum is easily ex- 
plained, because the 24 dropped were short lines. But when we 
come to other elements, we find of adjacent lines—lines of equal 
length, and which, so faras we can,gather, ought to be equally 
represented in the sun—one is absent, and one is present, 
probably with more intensity than it would seem to deserve from 
its behaviour among other lines of the spectrum. A table will 
best exhibit the sort of variation that crops up and insists on 
being recorded when the solar specteum is photographed in any- 


thing like the detai] which it absolutely demands. The method 
of recording will be at once understood. 
Intensity in Intensity in Intensity. 
Me Epics Intendy 
meth: t=darkest. ai=brightest. 1=brightest. 
Mn 4083°0 4 2 5 
4083°5 3 ~ 3 
Fe | 4197°5 I 2 = ‘ 
4598°1 3 2 — Stronger line, 
41180 2) I - 
en eee. 4 I -— Stronger line, 
. £ 4458°6 2 2 - 
Ni 4 4647°8 3 2 5 
4344°4 4 5 2 
een agcrs 3 3 2 
4706°5 ¥ 1 4 
Be a757's ° I 4 
4842°0 5 I I 
w {388753 3 2 2 
- f 3980°8 2 I - 
TH | 3989725 I I - 
46795 3 I I 
oy eee 4 I I 
{ 4442°0 4 2 4 
ae V455r'8 3 2 2 
Pa { 3893'0 I I - 
39550 8 I - Stronger line. 
Zr 4 3957°22 2 I = 
3990°45 3 I — Stronger line. 
Di ( 3989°65 fo) I - 
* 1 3993°98 3 I - 
4201°0 ° i 2 Stronger line. 
Be es 3 I ° 


Now if Kirchhoff’s view be anything like a representation of 
the whole truth there ought not to be any difference between 
these intensities; the line least intense in the photograph ought 
to be least intense in Thalén’s tables, and if it existed in the 
sun at all, it ought to be least intense amongst the Fraunhoferic 
lines, but as a matter of fact, there is an absolute inversion, 
The cobalt line 4120°5 is four times as intense in the sun as 
in the photograph; in the titanium line 3989°25 the intensities 
are equal; while in tungsten 4842°0 they are inverted, being 
represented as of minimum intensity in the sun, and maximum 
by Thaler and in the photograph. In the sun one of the lines of 
iron is given as of first, and the other as of third intensity, while 
in the photograph they are both of second order, Again, in 
didymium we get a first order line recorded in the photograph 
whicb is absent from the sun altogether, whereas another line of 
the first order near it is there as a line of small intensity ; so also 
in rubidium, and so we might goon. Indeed it is evident that 
the moment we go into minute details in this work we find that 
the general statement requires a very considerable amount of 
modification, And in addition to that too, there comes the ques- 


| his time. 


tion, how on this theory of the identity of the nature of the 
substances in the earth and the sun, are we to account for the 
bright lines seen in the sun itself—for the bright lines seen in 
the photosphere, to say nothing of those seen in the chromo- 
sphere — which have uo corresponding Fraunhofer lines at 
all—lines so numerous that in a prominence of moderate 
complexity we may say that half the lines are absolutely un- 
known to us? Now when the other lines observable under 
these conditions—lines which we can get accurately, are lines 
known to us (we are dealing with the product of the very highest 
temperatures which we can command) we are justified, I think, 
in imagining that these lines which we do not get at, are lines 
which we could get at if we could proceeda little further, They 
elude our grasp; we know nothing about them; we put a query 
against them all because we cannot get at that stage of tempera- 
ture at which they are produced. 

There is one very beautiful case of this kind that comes 
out from Tacchini’s observations (Fig. 39). From the beginning 
of February, 1872, Tacchini had observed the two iron lines 
4922'5, 5016'5, when suddenly the whole rhythm of his 
observation was broken, and at the end of December, 1872, 
these iron lines ceased to be visible in the flames altogether. 

On no one occasion after this for some time was either of 
these iron lines observable, but from January to September, 
1873, he saw two lines of wave-lengths, 4943 and 5031, about 
which absolutely nothing whatever is known ; so that it really is, 
I think, a perfectly justifiable suggestion that these lines are the 
spectrum of a substance which exists in the flames which is pro- 
duced at a much higber temperature than that needed to give us 
those other forms of “iron’’ which produce the lines in the spots. 

That is a suggestion which is obvious from a reference to 
the maps, and if it is correct we must acknowledge that when 
the sun was in that intense state of quiescence that there were no 
downward currents—nothing to bring the cooler vapours from 
the higher regions of the sun down to obstruct the general tenour 
of the solar way in the flame region, that at last, in consequence 
of this wonderful tranquillity, even the iron lines—the only two 
lines which indicate the presence of iron in the flames—faded 
away because iron, as we know it, faded away. There is no 
other explanation that I know of. In addition to those two 
lines we have two other lines about which we know nothing, 
except that they are probably due to a temperature which we 
cannot approach, 


Special Test with regard to [ron 


Part of the work which bas been undertaken in connection 
with this special branch of the investigation, has been a careful 
inquiry into the changes bronght about in the spectrum of iron 
by exposing it to as widely different temperatures as possible. 
The research is a very laborious one, and it may be some day 
we shall get a very much better record than that which my 
assistants and myself have produced ; what we have been able to 
do we have done over the region of the spectrum which we have 
already worked over in the spots and flames, 

In different horizons we have recorded the results observed 
when we use either the arc or the coil, or the oxyhydrogen flame 
or the Bessemer flame or some other light-source, and we vary 
in each case, as far as can be, the temperature employed. For 
instance, when we use the quantity coil we use a big jar, a little 
jar, and no jar at all; and the same with the intensity coil, Now 
if this map is carefully studied, it will be seen that the inten- 
sity of the lines is very considerably changed when we pass 
from one set of observations taken under one set of conditions, 
to another set taken under other conditions. It is not a mere 
question of dropping out the lines when we pass from the tem- 
perature of the arc tothe temperature of the coil, but it really 
is a considerable intensification of certain of the lines under 
certain conditions. There are three conditions under which 
we get the two lines 5339 and 5340, and they are not seen after- 
wards. The line 5433 is seen rather faint in the sun and very 
strong in the Bessemer flame. 5197°5 is very faint in the sun, 
but its intensity is doubled and even trebled with certain con- 
ditions of the quantity coil. I have introduced these facts to 
point a remark about Kirchhoff’s statement ; when Kirchhoff 
made that statement he was amply justified by the science of the 
time. He was familiar naturally with the spectrum of iron, 
which he had studied in his own laboratory, and other good 
observations of the spectrum of iron had been recorded in 
Bul, with observations like these before one, which 


1 The map is too targe and too detailed to be reproduced here. 
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one must take into account; it is too coarse a statement—I 
do not use the word in any offensive sense—to say that the 
iron lines in the sun correspond with the iron lines seen on 
the earth, Which iron lines—which of these horizons—are 
to be taken? It will be seen in a moment, if there are differ- 
ences between these horizons, that if we take any oue, we throw 
all the others ont of court, and we have no right to do that ; 
so that statement about the coincidence in the intensity could 
not be made with the facts now at onr disposal, Any one wish- 
ing to make that statement would have to go over that work, 
and he would, following it honestly, I believe, find that the 
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statement was true in no instance whatever. Fig, 40, which is 
an engraving from a photograph, will show the kind of differ: 
ence one gets, even when one deals with the electric arc, which 
undoubtedly gives an iron spectrum which is the nearest approxi- 
mation to the Fraunhoferic spectrum, The lines at wave-lengths 
4325°0, 4300°7, 4271°0 are three of the stronyest iron lines in the 
arc spectrum, and those at 407‘, 4063°0, 4045'0 are also strong 
iron lines, though less strong than the others. Now it will be 
seen that in the solar spectrum the last three are much more im- 
portant, much thicker, and mnch darker than the first, so that 
here is an absolute inversion in the thickness of the lines, I 
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appeal to the photograph because there is no partiality abont it ; 
it has no view, no anxiety therefore to intensify one particular 
part of itat the expense of the other, This photograph is re- 
ferred to only as the exemplar of many similar reversals which 
we see whenever such observations are made. 

Let ns now take some iron lines which have been studied in 
spots and storms, and consider the differences in their intensity 
among the Fraunhofer lines. We may also note the changes 
brought about in our laboratories. 

The diagram (Fig. 41) gives the main resnlts in a con- 
venient manner, It does not profess to go over the whole 
ground, but I think it will enable me to point ont the way in 
which the phenomena observed on the sun are re-echoed and 
endorsed by the work which has been done in the laboratory, 
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Fig. 40.—Anomalous reversals (iron) from a photograph. 


and how severe the tests applied have been, and how well the 
view has borne the strain, 

The diagram refers to three lines visible in the first map—three 
lines that in an instrument of ordinary dispersion might easily 
be mistaken for a single line in the sun. We have, as before, 
the intensities among the Fraunhofer lines recorded in the upper 
part of the diagram ; we then go to our photographs of the arc, 
and find that the line at 4923°2 is entirely absent, We then pass 
on to the qnantity coil, which gives us the three lines; but there 
is a difference between the intensities of the lines as seen in the 
quantity coil with a jar, and the lines seen in the sun, 4918 
being thinner than in the sun. If we take the jar ont of circuit 
4923°2 almost disappears, and we get very nearly the same result 
as we get from the arc. We then try the intensity coil, which 
is supposed to give us an equivalent or higher temperature than 
the quantity coil does, What do we find there? That 4923-2 
issenormonsly expanded and developed, apparently at the ex- 


pense of 4918, which becomes thin. Taking the jar out, we 
come back to a result which is very much like the solar 
spectrum, with the difference, however, that 4918 is somewhat 
less intense than in the sun. Then come the facts which have 
already been brought forward throughout with special reference 
to these particular lines, that the two lines which are seen alone 
in the are are seen alone in the spots, or at all events in 73 
spots out of too; and the other line which is so enormonsly 


Fic. 41 —siaira a showing the behav.cur of three iron liaes under different 
conditions, solar and terrestrial. 1, solar spectrum; 2, arc; 3, quantity 
coil with jar; 4, quantity coil without jar; 5, intensity coil with jar; 
6, intensity coil without jar; 7, spots observed at Kensington; 8, Pro- 
minences observed by Tacchini; 9, prominences observed by Young ; 
10, reversed in penumbra of spot observed on August §, 1872, by Young ; 
tr, motion indicated by change of refrangibility. 


expanded when we use the highest temperature is seen alone in 
52 ont of 100 prominences by Tacchini. Again, further con- 


| necting this diagram with the Jast one, we have found in several 


cases when a change of refrangibility has been observed in the 
iron lines in the spots visible on the sun that the two lines 4918 and 
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4919°8 have been affected, while 4923°2 has remained at rest. 
That will give an idea of the way in which we really do find the 
laboratory work and the observatory work, each coming to the 
rescue of the other, each helping us to understand something 
which, without the other record, would be excessively difficult. 


Tests supplied by the Absence of Lines from the Solar Spectrum 


It is my conviction that many lines of the different chemical 
substances are absent from the solar spectrum when that absence 
cannot be attributed to anything depending upon reduction in 
the quantity of the substance present. In connection with this 
point there is an experiment to which attention may now be 
directed, because it is an attempt to imitate solar conditions 
somewhat ; so that the inquiry is rendered possible as to whether 
these lines may not owe their absence from the Fraunhofer lnes 
to their bein the product of a very low temperature, a temper- 
ature which we cannot expect to find in the sun in any regions 
where the pressure would be snfficient to enable any absorption 
phenomena to take place. The point of the experiment is this: 
There are bodies which we can render incandescent at low tem- 
peratures, For iron, as we have already seen, we have to use 
a coil, but such substances as magnesium, sodium, lithium and 
the like can he volatilised at the temperature of the Bunsen 
flame, and at that temperature we get a certain spectrum from 
them. Now a great many different spectra have been recorded 
by different observers for these bodies, and the question was, 
could we get any independent method of determining which 
lines were really dne to high and which to low temperatures. 
Now it is generally conceded that the temperature of the Bunsen 
flame is lower than the temperature of an indnetion spark ; 
and we have an arrangement by which we can pass a spark 
between horizontal platinum poles through a flame in which 
the substance to be experimented on is volatilised. In this way 
we can see what change in the spectrum is introduced by the 
passage from the temperature of the flame to the temperature of 
the spark. We can fill the flame with the vapour, say of sodium, 
and observe its spectrum ; then when the flame is nicely charged 
in the region between the two poles, we can pass aspark through 
it, and by throwing the image of the spark upon the slit of the 
spectroscope we can first of all get a spectrum of the flame, and 
then the spectrum also of that particular part of the flame 
through which the spark is passing. Now we really bave got a 
good deal of light from that method of observation, In the 
case of magnesium, for instance, the change is very striking 
(see Fig. 42). 

The flame gives ns a spectrum in which are seen two lines 
corresponding with the two least refrangible members (4, and 4,) 
of a very prominent group of lines in the green part of the 
solar spectrum, and associated with these is a less refrangible 
line unrepresented in the sun, the whole forming a wide triplet. 
On passing the spark this last line is very greatly enfecbled, if 
not abolished altogether, for the very obvious reason that the 
molecnle which gives rise to it is dissociated more rapidly at the 
temperature of the spark than it is at the temperature of the 
flame, and as that line dies ont another solar line (4,) appears, 
the three forming a triplet similar to, but narrower than, that 


Spark Spectrum 


Flame Spectrum 
(End of jlutings) 


Fic. 42.—Flame and spark spectra of magnesium. 


produced in the flame alone. Kirchhoff showed that potassium 
was not present in the sun, the line upon which he worked 
being the red line which is seen when potassium is thrown into 
aflame. The fact that we get that red line in the flame shows 
that it is a line produced by a low temperature; the mole- 
cule which produces the vibration therefore may probably he 
one which is produced at a low temperature. But when we 
pass a spark through a vapour giving us that red line we do not 
increase, bunt rather rednce, tbe intensity of the line, and we 
bring a great many lines into prominence which were not scen 
before, and those lines, I helieve we are justified in saying, do 
exist among the Frannhofer lines. In the same way we can 
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colour the flame red with lithium, bnt the red line of lithium is 
not in the sun; bnt by passing a spark through lithium vapour 
we can intensify the line in the yellow and the line in the blue; 
and the line in the blue is undoubtedly among the Fraunhofer 
lines. Therefore it appears that we really can account for a great 
many of these variations in the solar spectrum hy simply assuming 
that those lines which are absent represent molecular groupings 
so complex that there is no part of the sun where their ab- 
sorption could be visibly produced, cold enongh to allow them to 
exist. 


Test supplicd by the Lines strengthened in Spots and Flames and 
those seen in the Spectra of Two or more Substances 


It has already been pointed out that these lines, which have 
been called basic lines, have been tested in two ways, In 


the first place, a list of lines had been prepared from Angstrém’s 
tables and Thalen’s tables, and then they had been discussed in 
connection with the bright lines seen by Young in his observa- 
tions on Mount Sherman. The result was striking, inasmuch as 
of the 345 lines which were included by Young, only a small 
number of which were seen in spots and storm-, 15 of the lines 
which were recorded as common to two substances by Thalén, 
had been seen almost withont exception, the only exception being 
in the case of some of the spots. The attack was then varied 
by taking 100 observations of sun-spots at Kensington, deter- 
mining, without any reference to the basic niture of the lines at 
all, the 12 most widened lines in each spot which it was possible 
to obscrve ; and then taking, side by side with these observations 
of the spots, 100 observations of flames from the rich store which 
has been recorded by Prof. Tacchini of Palermo, Then again, 
withont reference to the basic character of the lines, to plot the 
lines down in each flame day hy day. 

As a reminder we may again refer to the diagram already 
given (Fig. 36). It will be remembered that the result was a very 
remarkable one. We fonnd the lines of iron (we limited onrselves 
to iron) seen in the spots were few in number ; that the lines of 
iron seen in the flames were still fewer in number, and moreover 
that the lines seen in the flames were not the lines seen in the 
spots. That was a result which might have been considered as 
very extraordinary if we had brought to it no other considera- 
tions than those with which we were conversant ten years aga 
when the work began. 

What we have to do now, then, is to find what has been the 
result of this inquiry with regard to the basic nature of these 
lines. Have we, as a matter of fact, or have we not, in these 
most widened lines in spots, and the most brightened lines in 
flames, picked ont those lines which are common to two sub- 
stances. ‘The facts are these :—We have, in the first horizon of 
the lower part of the accompanying map, the lines recorded by 
Angstrom in bis first memoir as common to two substances ; the 
In the 
fourth h rizon we have the observations of Thalén made a few 


years after the observations of Angstrom. And in passing from 
Angstrom to Thalén we pass from the temperature of the are to 
the temperature of the indnetion coil. Now it will be seen 
that Thalén also gives us lines in some cases agreeing witb 
Angstrém’s, in other cases extending the information given by 
him, and in order to make this work as complete as possible we 
have gone over this region with the are as Angstrom did, and 
with the induction coil as Th:len did, only we have had the 
advantage probably of using a more powerful coil. In fact we 
have used two coils—one so arranged as to give ns the maximum 
effect of tension, and the other the maximum effect of quantity, 
In the fir-t place it will be seen there is a general agreement 
between the observations—an agreement marred only in appear- 
ance here and there by the fact that in some cases the lines are 
so near the position of air lines that it has been impossible to 
make the observation absolutely complete. In other cases the 
appearance of imperfection arises from the fact that lines which 
are not seen at the temperature of the arc b.gin to make their 
appearance at the temperature of the coil ; so that in a case like 
that at wave-length 5017, for instance, where Angstrom gives 
no line as common to two substances, yet Thalén does. We 
find that both are right; that at the temperature of the electric 
arc that line does not appear in one substance or the otber, while 
at the temperature both of the quantity and the intensity indue- 
tion coil the line is certainly there. In Fig. 36 A represents 
Angstrow’s work, T Thalen’s, and L Q and LI wy own work with 
the quantity and intensity coil. 


RY he 


NATO 


[| August 18, 1881 


What then is the total result? It is this—that every important 
line in the spots, every important line in the storms, has heen 
picked up by this method, and in fact ¢he map of basic lines along 
this region is practically a map of the lines widened in spots and 
present ta storms, and nothing else. Now it may be said that 
result is interesting, and perhaps important, but that it deals 
only with a very limited part of the inquiry. That is perfectly 
true. Y 

The spectrum of iron, and the spectra of other substances 
have however been attacked in other regions. It is unnecessary 
to go into many details, but the general result is the same; in 
other regions we have as in the old region an almost perfect 
coincidence between the lines most widened in spots, and the 
lines regarded as basic by previous observers. 

So much then for the result in the case of iron, to which, 
although we have not absolutely limited our attention, we have 
to a very large extent confined it. This result may be ex- 
pressed in rather a different way, and it will then be easy to 
see the extraordinary parallelism which goes on between two 
perfectly distinct sets of facts, first, the statement of the spectro- 
scope that such and such a line is seen in the spectra of two or 
more substances, and then the statement of the telescope with the 
attached spectroscope that such and such a line is seen widened 
in spots or brightened in flames. Here we have the numbers 
for the two regions which I have already discussed the region 
from F to 4, and from 6 towards D. 
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The total number of iron lines in the first case is 96. Of those 
96 lines only 38, or less than half, are found in the spots and 
flames. When we go into the lower regions of the solar atmo- 
sphere, we leave in fact more than half of the iron lines on one 
side. Of these 96 lines 15 are found by other observers as well 
as myself to be common to two or more substances. Now 
comes the question, what is the behaviour of these common lines 
with reference to spots and storms? The table shows that 
among the lines seen in spots and storms fourteen of these basic 
lines are seen. It must be remembered that our records only 
give us day by day the results of the 12 most widened lines, 
and not of all the lines widened, In the next region the number 
of iron lines is somewhat less—67; 41 of these, or more than 
half, are picked out hy spots and storms ; Seventeen are hasic ; 
of the 17 basic ones 15 are seen in the spots and storms, and 
only two are lines that are not seen, 

Now, we will turn to another substance, nickel, and there we 
see very much the same kind of thing at work. In nickel for 
the region F to 4 we have 20 lines recorded by Thalén. 


Nickel. 
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Of these 20, 17 are dropped, abolished, when we come to 
observe the bright lines and the widened lines of nickel in the 
spots and storms—the 20 comes down to 3. Among the 2o lines 5 
are found to he common to two substances, Of those 3 are 
seen in the flames, that is to say, every line of nickel seen in a 
spot or flame is common to two substances, and only 2 are 
visible in the 20 lines not affected by spots and storms. This is 
all the work of this nature which we need now consider, but it 
is not all the work that has been done. Neither my assistants 
nor myself, I am sure, have spared our attempts, nor ourselves, 
for the matter of that, in trying to get at the bottom of this 
matter, and the facts which have been here brought forward are 
typical of a much larger number of facts which have been 
observed, In the case of every part of the spectrum, in the cave 
of every substance, the verdict is the same. We have the fact, 
that two things are going on exactly parallel to each other—first 
that some lines are common to two substances ; next that the lines 
common to two substances are seen almost exclusively alone, hoth 
in the sun’s spots and in the sun’s flames. So that in addition to the 


fact that the hottest regions of the sun seem to simplify the spectra 
of the substances enormously, we have this result that the 
simpler the spectrum becomes, the more complex becomes the 
origin of the lines; by which I mean that in the ordinary solar 
spectrom there are a great many lines due to iron, and to 
nothing else; but the moment we come to the simpler spectrum 
yielded to us in the spots or the flames, then we have no more 
right to say that those lines belong to iron than that they belong 
to titanium, cerium, nickel, and other substances with which 
those lines are generally observed to he basic. 

This, then, is a help towards the demonstration of the view 
which was first announced in the year 1874, that the line-spectra 
of bodies (we are dealing almost exclusively with line-spectra) 
are not produced by the vibration of similar molecules, but they 
probably represent to us the vibrations of a great number of 
simplifications brought about by the temperature employed to 
produce the incandescence of the vapours, 

Can we go further than this? Here we must confess both our 
imperfect instrumental and mental means, We cannot talk of 
absolute coincidence because the next application of greater in- 
strumenta] appliances may show a want of coincidence. On the 
other hand there may be reasons about which we know at present 
absolutely nothing which should make absolute coincidence im- 
possible under the circumstances stated. ‘The lines of the finer 
constituents of matter may he liable to the same process of shift- 
ing as that at work in compound bodies when the associated 
molecules are changed ; but however this may he the fact remains, 
whatever the explanation may be, that the lines of the elementary 
bodies mass themselves in those parts of the spectrum occupied 
by the prominent lines in solar spots and storms, 

J. NoRMAN LOCKYER 
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FIRST: a few words on what may be called the general 

theory of our subject-matter. The term ‘‘ State Medicine” 
corresponds 1o the supp sition that, in certain cases, the Body- 
Politic will concern it-elf with the health-interests of the people 
—will act, or command, or deliberate, or inquire, with a view to 
the cure or the prevention of disease, Before any such supposi- 
tion can be effectively realised, the science of medicine—that is 
to say, the exact knowledge of means by which disease may be 
prevented or cured—must have reached a certain stage of deve- 
lopment ; and mnless the science be supposed common to all 
persons in the State, the existence of State medicine supposes a 
special class of persons whom the unskilled general public can 
identify as presumably possessing the required knowledge. Thus, 
given the class of experts to supply the required exact know- 
ledge, the Body-Politic undertakes that, within the limits of its 
own constitutional analogies, it will make the knowledge useful 
to the community. 

I have intimated that in State Medicine (just as in private 
medicine) the medical function may be exercised either in curing 
or in preventing disease; bnt practically these two departments 
of State Medicine are not of equal magnitude, nor are dealt with 
in quite the same spirit, 

As regards curative medicine, modern Governments have in 
general found it needless to interfere in much detail in favour of 
persons who require medical treatment. 

Larger and far more various than the action taken by the 
State with reference to the cure of disease is that which it takes 
in regard of prevention; and it is particularly of preventive 
medicine that I propose to speak. In its legal aspect it is repre- 
sented hy a considerable mass of statutes (nearly all of them 
enacted within the last thirty-five years), and by an army of 
administrative authorities and officers appointed to give effect to 
those enactments. I need not describe in detail the laws and 
administrative machinery to which ‘refer, but I may remind you 
of the largeness and variety of the :scope, even by quoting only 
the terms in which I was able, t cive years ago, to speak of the 
public health law of England: *‘It would, I think, be difficult 
to over-estimate, in one most important point of view, the pro- 
gress which, during the last few years, has been made in sani- 
tary legislation. The principles mow affirmed in our statute- 
book are such as, if carried into full effect, would soon reduce to 
quite an insignificant amount our present very large proportions 

1 An Address delivered at the opening of the Section of Public Medicine, 
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of preventible disease. It is the almost completely expressed 
intention of our law that all such states of property and 
all such modes of personal action or inaction as may be 
of danger to the public health should be brought within 
scope of summary procedure and prevention. Large powers 
have been given to local authorities, and obligation expressly 
imposed on them, as regards their respective districts, to 
suppress all kinds of nuisance, and to provide all such works 
and establishments as the public health primarily requires ; 
while auxiliary powers have been given, for more or less optional 
exercise, in matters deemed of less than primary importance to 
health ; as for baths and wash-houses, common lodging-houses, 
labourers’ lodging-houses, recreation-grounds, disinfection-places, 
hospitals, dead-houses, burial-grounds, &c. And in the interests 
of health the State has not only, as above, limited the freedom 
of persons and property in certain common respects, it has 
also intervened in many special relations. It has interfered 
hetween parent and child, not only in imposing limitation on 
industrial uses of children, but also to the extent of requiring that 
children shall not be left unvaccinated. It has interfered between 
employer and employed, to the extent of insisting, in the interest 
of the latter, that certain sanitary claims shall be fulfilled in all 
places of industrial occupation. It has interfered between vendor 
and purchaser; has put restrictions on the sale and purchase of 
poisons ; has prohibited in certain cases certain commercial sup- 
plies of water; and has made it a public offence to sell adulte- 
rated food or drink or medicine, or to offer for sale any meat 
unfit for human food. Its care for the treatment of disease has 
not been unconditionally limited to treating at the public expense 
such sickness as may accompany destitution; it has provided 
that, in any sort of epidemic emergency, organised medical assist- 
ance, not peculiarly for paupers, may be required of local 
authorities ; and, in the same spirit, it requires that vaccination 
at the public cost shall be given gratuitously to every claimant. 
The above survey might easily be exteuded by referring to 
statutes which are only of partial, or indirect, or subordinate 
interest to human health; but, such as it is, it shows beyond 
question that the Legislature regards the health of the people as 
an interest not less national than personal, and has intended to 
guard it with all practicable securities against trespasses, 
casualties, neglects, and frauds.”! At the time when that 
description was written I unfortunately had to confess that the 
intentions of the Legislature were not carried into effect; for 
that the then existing laws (especially in respect of the local 
authorities which should give effect to them) were in a state of 
almost chaotic confusion and unworkability; but since that 
thne an entirely new constitution of local authorities has been 
made, some thousands of additional officers have been appointed, 
and the general fabric of the law has heen consolidated, and its 
powers in some respects extended and made more stringent, with 
a view to the better prevention of disease, so far as legal powers 
and facilities can attain that object, 

Such being the very large contribution which the Bady-Politic 
makes to the purposes of State Medicine in this country, let us 
next see how we of the medical profession stand in respect of 
the scientific contribution which we distinctively owe to the same 
great object. 

Tn preventive, just as in curative, medicine, it occasionally 
happens that consequences more or less valuable result from 
some mere chance-hit of discovery ; but except so far as this may 
sometimes (and but very rarely) happen, disease can only be 
prevented by those who have knowledge of its casses—know- 
ledge which does not deserve to be called knowledge, unless 
in proportion as it is conclusive and exact; and thoroughly 
to investigate the causes and their mode of operation is the 
quite indispensable first step towards any scientific study of 
prevention. Essentially we know how to prevent, by having 
first learnt exactly how to cause. Therefore it is that preventive 
medicine has had almost no development until within these later 
times, The germinal thought of it may he traced in even the 
first days of our profession. The spirit in regard of which 
Hippocrates has been aptly called the Father of Medicine—the 
scientific spirit of observation and experiment, as distinguished 
from the spirit of priestcraft, was one which his medical writings 
equally showed in their preventive as in their curative relations ; 
and when he, some twenty-three centuries ago, expounded to his 
contemporaries that pathology is a branch of the science of 
nature—that causes of disease are to be found in physical acci- 
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dents of air and earth and water, and in quantities and qualities 
of food, and in personal babits of life, be (not without risk of 
being denounced for impiety) virtually proclaimed for all time 
the first principle of preventive medicine, and indicated to his 
followers a new line of departure for those who wonld most 
largely benefit mankind. His followers, however, have had 
their work to do. True knowledge of morbific causes could 
only come by very slow degrees, and as part of the development 
with which the physical and biological sciences have, little hy 
little, with the labour of ages, been building themselves up ; and 
so no wonder that, despite the lapse of time, even the most 
advanced of nations are hitherto but beginning to take true 
measure of the help which preventive medicine can render them. 

Now what is the nature of that stdy of causes through which 
we may gradually arrive at counter-causing or prevention? 

Addressing a skilled audience, I shall utter what to them is 
the merest commonplace when I say that, in the physical and 
biological sciences we acknowledge no other study of causes 
than that which consists in exferiment. And the study of 
morbific causes is no exception to that rule: it is solely by 
means of experiment that we can hope so to learn the causes of 
disease as to become possessed of resources for preventing 
disease. 

The experiments which give us our teaching with regard tothe 
causes of disease are of two sorts: on the one hand we have the 
carefully pre-arranged and comparatively few experiments which 
are done by us in our pathological laboratories, and for the most 
part on other animals than man ; on the other hand, we have the 
experiments which accident does for us, and, above all, the 
incalculahly large amount of crude experiment which is popu- 
larly done by man on man under our present ordinary conditions 
of social life, and which gives us its results for our interpreta- 
tion. 

When I say that experiments of those two sorts are the sources 
from which we learn to know the causes of disease, I of course 
do not mean that the mental process by which an experiment 
becomes instructive to us is the same in regard of the two sorts 
of experiment. On the contrary, the xtiological problem (so 
long as it is a problem) is approached in the two cases from two 
opposite points of view ; and the dynamical continuity of rela- 
tion, which we call cause and effect, is traced, in the one case, 
from the one pole, and in the other case, from the other pole of 
the relation, In the one case, starting with knowledge of our 
own deliberately-prepared cazse, our question is, What will be 
its effect? In the other case, starting from a certain effect pre- 
sented to us, our question is, What has™been its cause? But in 
the second case, just as in the first, when the question is 
answered, when the problem is solved, when the relation of 
cause-and-effect has been made clear, we recognise that the con- 
juring-power which has bronght us our new knowledge is the 
power of a performed experiment. 

Let me illustrate my argument by showing you the two pro- 
cesses at work in identical provinces of subject-matter. What 
are the classical experiments to which we habitually refer when 
we think of guarding against the dangers of Asiatic cholera? 
On the one side there are the well-known scivtife infection- 
experiments of Prof. Thiersch, and others following him, per- 
formed on a certain number of mice. On the other hand, there 
are the equally well-known fopu/ar experiments which, during 
our two cholera epidemics of 1848-9 and 1853-4, were performed 
on half a million of human beings, dwelling in the southern dis- 
tricts of London, by certain commercial companies which supplied 
those districts with water. Both the professor and the companies 
gave us valuable experimental teaching as to the manner in which 
cholera is spread. 1 need not state at length the facts of those 
experiments, probahly known to all here, but may rather, justify 
my parallel by referring to an etiological question which will 
presently be discussed in our section. 

It concerns the causation of ¢ubercle—the most fatal hy far of 
all the diseases to which the population of this ccuntry is subject. 
On that subject, for the last sixteen years, we have had a new 
era of knowledge, It was the great merit of a Frenchman, M. 
Villemin, that he, in 1865, first made us fully aware that tubercle 
is an infectious disease. He did this by certain /adoratory 
experiments yerformed on other animals than man, He found 
that general and fatal tubercular infection of the animal was 
produced when he inocnlated it subcutaneously with a little 
crude tubercular matter from the human subject. That first 
laboratory investigation of the subject las been followed most 
| extensively by others; and the furtker experiments, while 
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entirely confirming M. Villemin’s discovery, have shawn that 
subentaneous inoculation is not the only mode by which the 
tubercular infection can be propagated. Dr. Tappeiner and 
others have shown that the same effect is produced on the 
animal if tubercular matter (such as the sputa of phthisical 
patients) be diffused in spray in the air which the animal breathes ; 
and Prof, Gerlach of Hanover showed twelve years ago with 
regard to the bovine variety of tubercular disease (the perlsucht 
of the Germans), that its infection can be freely introduced 
through the stomach if bits of tubercular orgaus be given in the 
food, or if the healthy animal be fed with milk from the animal 
which has tubercle. That the communicability of tubercle from 
animal to animal is also being tested to an immense extent by 
popular experiments on the human subject, is what a moment’s 
reflection will tell; and from that wide field of experiment I 
select one instance for illustration, I have every reason to 
believe that Prof. Gerlach’s experiments on the communicability 
of tubercle by means of milk are very extensively parodied by 
commercial experiments on the human subject. I learn, on 
what I believe to be the highest authority in this country, that 
tubercle (in different degrees) is a malady which abounds among 
our cows ; and that so long as the cow continues to give milk, 
no particular scruple seems to prevent a distribution of that milk 
for popular use. To the persons who consume that milk an 
important question as to the causability of tubercle is put in an 
experimental form. Whether they will become infected with 
tubercle is a question which the individual consumers do not 
stand forward to answer for themselves, like the animals of the 
laboratory experiments: but Dr, Creighton’s lately-published 
book, entitled, ‘‘ Bovine Tuberculosis in Man,” and a paper in 
which I am glad to say he brings under notice of our section the 
very remarkable series of facts on which he grounds that start- 
ling title, seem to suggest a first instalment of answer in accord- 
ance with Prof. Gerlach’s experimental finding. 

_The two sorts of experiment—the scientific and the popular— 
differ, as I have noted, in this particular: that the popular 
experiment is almost always done on man; the scientific almost 
always on some other animal. It is true that many memorable 
cases are on record, where members of our profession have de- 
liberately given up their own persons to be experimented on by 
themselves or others for the better settlement of some question 
as to a process of disease ; have deliberately tried, for instance, 
whether, in this way or in that, they could infect themselves 
with the poison of plague or of cholera; and as regards one such 
case which is in my mind, J think it not unlikely that the illus- 
trious life of John Hunter was shortened by the experiments 
which he did on himself with the ignoble poison of syphilis. 
There have been cases, too, where criminals have been allowed 
to purchase exemption from capital or other punishment at the 
cost of allowing some painful or dangerous experiment to be 
performed on themselves. And cases are not absolutely un- 
known where unconsenting human beings have been subjected 
to that sort of experiment. But waiving such exceptions, the 
rule is, as I have said, that scientific experiments relating to 
causes of disease are performed on some animal which common 
opinion estimates as of lower importance than man, Now, as 
between man and brute, I would not wish to draw any distinction 
which persons outside this room might find invidious; but, 
assuming for the moment that man and brute are of exactly equal 
value, I would submit that, when the life of either man or brute 
is to be made merely instrumental to the establishment of a 
scientific truth, the use of the life should be economical. Let 
me, in that point of view, invite you to compare, or rather to 
contrast with one another, those two sorts of experiment from 
which we have to get our knowledge of the causes of divease, 
The commercial experiments which illustrated the dangerousness 
of sewage-polluted water-supplies cost many thousands of human 
lives ; the scientific experiments which with infinitely more 
exactitude justified a presumption of dangeyousness, cost the 
lives of afew dozen mice. So, again, with experiments as to 
the causation of tubercle :—judging from the information which 
I quoted to you, J should suppose that the human beings whose 
milk-supply on any given day includes milk from tubercular cows 
might be counted, in this country, in tens of thousands ; but the 
scientific experiments which justify us in declaring such milk- 
supply to be highly dangerous to those who receive it were con- | 
clusive when they amounted to half-a-dozen. So far, then, as | 
regards the mere getting of experimental knowledge, we must | 
not, with a view to economy of life, be referred to popular, 
rather than scientific, experiment. And in the same point of | 
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view, it perhaps also deserves consideration that the popular 
experiments, though done on so large a scale, very often have 
in them sources of ambiguity which lessen their usefulness for 
teaching. 


Let me now briefly refer to the fact that, during the last 
quarter of a century, all practical medicine (curative as well as 
preventive) has been undergoing a process of transfguration 
under the influence of laboratory experiments on living things. 
The progress which has been made from conditions of vagueness 
to conditions of exactitude has, in many respects, been greater 
in these twenty-five years than in the twenty-five centuries which 
preceded them ; and with this increase of insight, due almost 
entirely to scientific experiment, the practical resources of our 
art, for present and future good to the world, have had, or will 
have, commensurate increase. Especially in those parts of 
pathology which make the foundation of preventive medicine, 
scientific experiment in these years has been opening larger and 
larger vistas of hope ; and more and more clearly, as year suc- 
ceeds year, we see that the time in which we are is fuller of 
practical promise than any of the ages which have preceded it. 
Of course, I cannot illustrate this at length, but some little 
attempt at illustration I would fain make. 

First, let us glance at our map. When we generalise very 
broadly the various causes of death (so far as hitherto intelligible 
to us) we see them as under two great heads, respectively auto- 
pathic and exopathic. On the one hand, there is the original 
and inherited condition under which to every man born there is 
normally assigned eventual old age and death, so that, sooner or 
later, he “runs down” like the wound-up watch with its ended 
chain; and, as morbidities under this type, there are those 
various original peculiarities of constitution which make certain 
individual tenures of life shorter than the average, and kill by 
way of premature old age of the entire body, or (more generally) 
by quasi-senile failure of particular organs. On the other hand, 
as a second great mass of death-causing influence, we see the 
various interferences which come from outside ; acts of mechani- 
cal violence, for instance, and all the many varieties of external 
morbific influence which can prevent the individual life from 
completing its normal course. 

As regards cases of the first class—cases where the original 
conditions of life and development are such as to involve prema- 
ture death (which in any such case will commonly show itself as 
a fault in particular lines of hereditary succession)—the problem 
for preventive medicine to solve is, hy what cross-breeding or 
other treatment we may convert a short-lived and morbid into a 
long-lived and healthy stock ; and this, at least as regards the 
human race, has, I regret to say, hardly yet become a practical 
question. But, as regards cases of the second class, evidently 
the various extrinsic interferences which shorten life have to be 
avoided or resisted, each according to its kind; and here it is 
that the scientific experimenters of late years have been giving 
us almost daily increments of knowledge. 

Two early instances, vastly important in themselves, though 
of a comparatively crude kind, I have already mentioned ; and I 
now wish to glance at some illustrations of the immense scope 
and the marvellous exactitude of the newer work. 

The invaluable studies of M. Pasteur, beginning in the facts 
of fermentation and putrefaction, and thence extending to the 
facts of infectious disease in the animal body, where M. Chau- 
veau’s demonstration of the particulate nature of certain contagia 
came to assist them—they, I say, partly in themselves, and partly 
in respect of kindred labours which they have excited others to 
undertake, have introduced us to a new world of strange know- 
ledge, We have learnt, as regards those diseases of the aninial 
body which are due to various kinds of external cause, that pro- 
bably all the most largely fatal of them (impossible yet to say 
how many) represent but one single kind of cause, and respect- 
ively depend on invasions of the animal body by some rapidly 
self-multiplying form of alien life. This doctrine, which scien- 
tific experiment initiated, has, for the last dozen yeais, been 
extending and confirming itself by further experiment. As soon 
as the doctrine began to seem probable, science saw that, should 
it prove true, it must have the most important corollaries. If 
the cause of an infecting human disease is a self-multiplying germ 
from the outside world, the habits of that living enemy of ours 
can be studied in its outside relations. It becomes an object of 
common natural history, it has biological affinities and analogies, 
We can cultivate it in test-tubes in our laboratories, as the 
gardener would cultivate a rose or an apple, and we can see 
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what agrees and what disagrees with its life. And then, as the 
next and immeasurably most important stage, where nothing but 
experiment on the living body will help us, we can try whether 
pethaps any of onr modifications of its life have made it of 
weaker power in relation to the living bodies which it invades, 
or whether, through our more intimate knowledge of its vital 
affinities, we can artificially give to bodies which it would invade, 
a partial or complete protection against it. Snch, at first blush, 
were the obvi_us possibilities of research which the new doctrine 
of infections disease suggested to the mind of the pathologist ; 
and aever since the profession of medicine has existed, had a field 
of such promise been before it. The promise bas not been belied. 
A host of diseases bas been worked at in such lines as I just now 
indicated, and with many of them important progress has been 
made, 

It would be impossible for me even to name a twentieth part 
of the investigations which have been more or less successful. 
As regards some which have most strnck me, I pass with but a 
word Dr. Klein’s investigation of the pneumo-enteritis of swine; 
Prof, Cohn’s and Dr. Koch’s and Dr. Buchner’s respective con- 
tributions to the natural history of the anthrax bacillus; Dr. 
Bollinger’s recognition of the microphytic origin of an important 
cancroid disease of horned cattle, with Dr. Johne’s illustration 
of the inoculability of tbis disease ; the research by Drs. Klebs 
and Tommasi-Crudeli into the intimate cause of marsh-malaria ; 
and, not least, the demonstration (as it appears to be) which Dr. 
Grawitz has recently pnblished, that some of the commonest and 
most innocent of our domestic microphytes can be changed by 
artificial culture into agents of deadly infectiveness, I pass 
these and others, in order that I may more particularly speak of 
some which have already shown themselves practically useful ; 
for in respect of some of them the time has already come when 
abstract scientific knowledge is passing into preventive and 
curative knowledze. 

First, and not in a spirit of national partiality, I will mcntion 
the application which M. Pasteur’s doctrine has received at the 
hands of Mr. Lister, with regard to the antiseptic treatment of 
wounds: an application which, enforced and illustrated at every 
turn by Mr. Lister’s own eminent skill as an experimentalist, has 
been confirmation as well as application of the parent doctrine ; 
and the beneficent uses of which, in giving comparative safety to 
the most formidable surgical operations, and in immensely facili- 
tating recovery from the most dangerous forms of local injury, 
are recognised—I think I may say, by the grateful common con- 
sent of our profession in all countries, to be among the highest 
triumphs of preventive medicine. 

Secondly, out of the experimental studies of anthrax—chiefly 
out of those of Dr. Sanderson and Mr. Dnguid in this country, 
and those of Dr. Buchner in Germany and M. Toussaint in 
France, bas grown a knowledge of various ways in which the 
contagion of that dreadful disease can be so mitigated that an 
animal inocnlated with it, instead of incurring almost certain 
death, shall bave no serious illness; and the further knowledge 
has been gained that the animal s.bmitted to that artificial pro- 
cedure is thereby more or less secnred against subsequent liability 
to the disease. In other words, with regard to that disease, an 
infliction which sometimes spreads to man from his domestic 
animals, and one which in some parts of Europe is of serious 
consequence to agricultural interests, as well as to animal life, 
the later experimenters—of whom I may particularly name M. 
Toussaint and our countryman, Prof. Greenfield, seem to he 
giving to the animal kingdom, and to the farmers, the same sort 
of boon as that which Jenner gave to mankind when he taught 
men the use of vaccination, Qnite recently, onr great leader, 
M. Pasteur, seems to have made, by new experiments, still 
turther progress in the mitigation of anthrax. 

Thirdly, a similar discovery has been made by M. Pasteur, 
with reference to the contagium of a very fatal poultry disease, 
known by the name of fowl’s cholera; he has learnt to mitigate 
that contagium to a degree, in which, if fowls be inoculated 
with it, they will suffer no serions ailment; and he has fonnd 
that fowls so inoculated (or, as he, in honour of Jenner, would 
say, “fowls so vaccinated”) are proof against future attacks of 
the disease. 

Fourthly, Prof. Semmer of Dorpat, through experiments 
done under his direction by Dr. Krajewski, has made a similar 
discovery in regard of the infection of septicemia; has found, 
namely, that by treatment like that with which M. Tonssaint 
mitigates the contagium of splenic fever, he can bring the most 
virulent septic contagium into a state in which it shall be mild 


enough to serve for harmless inoculations ; which inocnlations, 
when performed, shall be protective against future infections, 

Finally, in a different direction of experimental work, let me 
name the recent most admirable research which Dr. Schiiller of 
Greifswald has made, nominally in respect of certain surgical 
affections of joints, but in reality extending to the inmost patho- 
logy and therapeutics of all tubercular and scrofulous affections, 
A knowledge of the fatal infectiveness of crude tubercular matter 
had been given (as I before said) by Villemin and those who 
followed him; and Prof. Klebs, four years ago, declared the 
infective quality to be due to the presence of a microphyte 
(micrococcus), which he had sncceeded in separating from the 
rest of the matter by successive acts of cultivation in fluids of in- 
organic orizin, Dr. Schiiller solidly settles, and widely extends, 
that teaching. According to his apparently quite unquestionable 
observations and experiments, the micrococcus which charac- 
terises tubercle cbaracterises also certain affections popularly 
called ‘‘scrofulous””—namely, ‘‘ scrofulous” synovial menibrane, 
‘*scroftlous ” lymph-glands, and Impus: so that these diseases 
may be defined as essentially tubercular, and that inoculation 
with matter from any of them, or with a cultivation fluid in 
which the micrococcus from any of them has been cultivated, 
will infect with general tuberculosis. The rapid multiplication 
of the tubercle-micrococcus in the blood and tissues of any inocu- 
lated animal can be verified both by microscopical observation, 
and by iuoculative experiment; and an extremely interesting 
part of the research, in explanation of certain of our buman 
joint-diseases, is the demonstration that if in the inoculated 
animal a joint is experimentally injured, that joint at once be- 
comes a place of preferential resort to the micrococcus which is 
multiplying in the blood, and becomes consequently a special or 
exclusive seat of characteristic tubercular changes. Even thus 
far the practical interest of Dr. Schiiller’s book is such as it 
would not be easy to overstate, but still greater interest attaches 
to the last chapter of the book, in which, confidently resting on 
the pathological facts which I have quoted, he makes proposals 
for the treatment of tnbercle on the basis of its microphytic 
origin, and shows the successful resnlt of such treatment as he 
Pea ierto tried, from that basis, on animals artificially infected 
by him. 

T venture to say that in the records of human industry it 
would be impossible to point to work of more promise to the 
world than these various contributions to the knowledge of 
disease, and of its cure and prevention ; and they are contribu- 
tions which from the nature of the case have come, and could 
only have come, from the performance of experiments on living 
animals, 


At this most productive epoch in the growth of medical 
science, our English studies have been interrupted. An Act of 
Parliament, passed five years ago under the title of the Cruelty 
to Animals Act, has made it difficult or impossible for scientific 
observers any longer to follow in this conntry any such conrses 
of experiment as those which of late years, at the cost of rela- 
tively insignificant quantities of brute suffering, have tended to 
create an infinity of new resources of relief for the sufferings both 
of brute and man. The Act does not in express terms inter- 
dict all performance of such courses of experiment: it nominally 
allows them to be done under a variety of limited licences which 
may be granted by a Principal Secretary of State; but the 
limitations under which these licences are granted, and the 
trouble, delay, and friction which necessarily to some extent, 
and, in fact, often to an intolerable extent, attend the cbraining 
of any one of tbem, are practically little better than prohibition, 

The Act apparently contemplates, as the chief snbject~ of its 
operation, an imaginary class of unqualified persons, who, with 
no legitimate relation to scientific research, would, uncer pre- 
tence of snch research, torture, and (it is supposed) take pleasure 
in torturing, live animals; and against this devilish class of 
persons the Act is very indnlgently framed: for, instead of 
expressly refusing licence to unqnalified persons, and perhaps 
hinting to such of them as would do wilful cruelty uuder pre- 
tence of study that the lash and the treadmill are for such 
scoundrels—instead of this, I say, the Act virtually confounds 
together that iniaginary class of unqualified and cmel -ersons, 
and, on the other hand, our professional class of dond@ fide scien- 
tific investigators, on whom the progress of medicine d pends, 
and whose names are sufficient security for their conduct. What 
is counted good for the one class is also connted good for the 
other, The law will trust no licensed experimenter farther than 
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it can provide for his being minutely watched and regulated by 
the Secretary of State: and in respect of the details of experi- 
mental procedure, the supervision of that high political officer 
is substituted for the discretion and conscience of the scientific 
i tigator. 

Be cder for 2 moment what this means in regard of the mem- 
bers of our profession whom it affects. Contrast with it the 
almost unbounded trust with which the world, from time imme- 
morial, has regarded the character of our profession, Consider 
the relation of inmost confidence in which members of our pro- 
fession in every corner of the kingdom are admitted to share in 
the sanctities and tendernesses of domestic life. Consider our 
immense daily responsibilities of human life and death, Con- 
sider that there is not a member of our profession to whom the 
law does not allow discretion that, in certain difficulties of child- 
birth, he shall judge whether he will kill the child to save the 
mother. And in contrast with all this, is it to be seriously main- 
tained that society cannot trust us with dogs and cats? that our 
foremost workers—(for it is essentially they who are affected)— 
cannot be trusted to behave honestly towards their brute fellow- 
creatures, unless they be regulated and inspected under a special 
Jaw in much the same prevenient spirit as if they were prostitutes 
under the Contagions Diseases Act ? 

I have reason to believe that, if that Act continnes on the 
statute-book, one of two results will follow. Experiments, indis- 
pensably necessary for the growth of medical science in relation 
to the cure and prevention of disease, will cease, or almost cease, 
to be done in this conntry; or, as the alternative to this, persons 
who desire to advance the science of their profession, will be 
tempted to clandestinely ignore the law and to run their chance, 
if the worst comes to the worst, of having to try conclusions with 
the common informer. 

Let me illustrate this by two personal references I have 
already mentioned Prof, Lister as an experimenter, whose name 
is now classical wherever science has reached, and whose work 
has been of signal advantage to mankind. Last autumn Mr, 
Lister wished to do some experiments in extension of the par- 
ticular branch of knowledge with which his name is identified, 
and at a point which he considered of extreme importance in 
surgical pathology. He fonnd he musi either abandon his 
investigation or mnst conduct it in a foreign country, and in his 
zeal for science he chose the latter course. His experiments 
(which had to be on large animals) were done at the Veterinary 
College of Toulouse ; and in stating this fact ina letter, from 
which I quote, Mr, Lister added that “even with reference to 
small animals, the working of the Act is so vexatious as to be 
practically prohibitory of experiments by a private practitioner 
like myself, nnless he chooses to incur the risk of transgressing 
the law.’ A second name which I have mentioned is that of 
Prof. Greenfield, who has so highly distinguished himself in 
developing, by means of experiments, the preventive medicine 
of splenic fever. Dr. Greenfield, in order to perform his inocu- 
lation-experitnents, had of course to hecome a licence-holder 
under the Act; and his experience of the hindrances which 
attach to that position is expressed to me in the following terms: 
*¢Tt is my deliberate conviction, as a result of my experience, 
that these hindrances and obstacles are so nnmerons and so 
great as to constitute a most serious bar to the investigation of 
disease, and even of such remedial measures as would by com- 
mon consent be for the direct benefit of the animals experi- 
mented upon, When to this is added all the annoyance and 
opprobrinm which are the lot of investigators, it is to be won- 
dered at that any one should submit to be licensed.” Dr. Green- 
field’s experimental operations consisted only in inoculating the 
virns of animal diseases, and he says: ‘*I have not been 
engaged in other investigations for the simple reason that, with 
the present restrictions and the difficulty in obtaining a licence, 
I regard it as almost hopeless to attempt any nseful work of the 
kind in this country.” 

As I feel sure that the Act must at no distant time be recon- 
sidered by the Legislature, and as I also very strongly feel that, 
quite apart from any qnestion of legal enactments, there is the 
question of moral right or wrong to be considered in the matter, 
I would beg you to allow me to make my own public confes- 
sion of faith (from which J dare say yours will not much differ) 
in that extremely important matter of controversy. 

The question being whether medical science can rightly nse 
living animals as subjects for experiments which may be painful, 
and even, in exceptional cases, very painful to them, the answer 
may be sought in either of two directions: 1. What says the 
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voice of the experimenter’s own conscience? and 2. What 
says Ea standard of common contemporary conduct in analogous 
cases 

As regards the first, if 1 may take the liberty of expressing 
my own feeling, I would say this, 1 do not in any degree 
regard it ‘as matter of indifference that, in certain cases, by 
may own hand or by that of some one acting for me, 1 must 
inflict death or pain on any living thing, I, on the contrary, 
think of it with true compunction ; but I think of it as good 
or bad according to the end which it subserves. Where I see 
my way to acquire, at that painful cost, the kind of exact know- 
ledge which, either in itself or in contribution to our common 
stock, will promote the cure or prevention of disease in the race 
to which the animal belongs, or in the animal kingdom generally, 
or (abeve all) in the race of man, I no more flinch from what 
then seems to me a professional duty, thongh a painful one, than 
I would, in the days before chloroform, have shrunk from the 
cries of a child whom I had to cut for stone. If, in a case of 
the latter sort, the surgeon nerves himself to his work by the 
conviction of an indispensable usefulness in what he has to do, 
so does the pathologist in his, and surely in a much larger sense, 
The agitated parent of the child might sometimes be tempted to 
say: ‘* Forbear giving this cruel pain; let the poor little sufferer 
die”; but the surgeon’s reply would have comforted her. And 
so with the physiological experimenter: except that he, instead 
of looking at one individmal life to be saved, is looking at a 
race or at many races, and reflects how, in respect of some 
grievons physical misery, the whole of them, in all their multi- 
tudinous successions, may be redeemed through the suffering of 
the few. This is my personal view of the abstract right or 
wrong in the question. I state it because, in matters of right 
and wrong, no man onght to shelter himself behind authority. 
I believe I may add that if it, or something very like it, had not 
for centuries been the general view of the medical profession, 
our professional knowledge would probably be standing in this 
present age about where it stood in the days of the Plantagenets., 
Of Harvey and Hunter and Bele, we well know that such was 
the view on which they acted in rendering their immortal ser- 
vices to mankind; and I am not aware that any man, whose 
opinion really counts in matters of medical science, wonld 
express any material dissent from it. 

The second standard to which I referred was that of the com- 
mon conduct of men in axalogous cases. 1 pointedly say 
“ analogons,” rather than “ similar,” because common life does 
not in fact give cases which, properly speaking, are ‘‘ similar ” 
to ours. But what, I ask, is the common srinczple of hehavionr 
of civilised man towards the so-called lower animals? He in 
every respect subordinates their lives to his own. If he thinks 
he can get an advantage to himself by killing or painfully muti- 
lating an animal, he does so with apparently no hesitation, See, 
for one instance, the sexual motilations which are inflicted on 
all but a small minority of most kinds of domestic animals, and, 
as regards some kinds, on many of the females. When I ap- 
peared as a witness six years ago before the Royal Commission 
which was considering the question of our experiments, I par- 
ticularly endeavoured to draw their attention to this view of the 
case ; and in one of my answers (No. 1491) I entered on it more 
fully than would be suitable to the present occasion, 

Thus, either way, whether I look to what I may call the 
general conscience of the medical profession, or look to the 
principles by which men in general govern their conduct 
towards the brute creation, nowhere do I see fair gronnd on 
which exception from outside can be taken to a limited, a 
strictly economical, use of animal life for purposes of scientific 
experiment. ; 

No doubt there can be fonnd, outside the medical profession, 
excellent persons, and plenty of them, whose first inclination 
would be to dissent from that position of ours; and some snch 
persons have (as I think, hastily) given public ntterance to such 
first impressions, and done their best to promote legislation 
against ns. Among names which I see identified with opinions 
different from ours, are some for which I have deep respect. 
Particnlarly of one such man, whom I have the hononr to know, 
I think it may be truly said that his own whole life has been one 
of practical beneficence, and I would not willingly incur the 
censure of any such man. But even to him I would fearlessly 
say, that I think he has not done justice to the case of our pro- 
fession, To him, and such as him, I would confidently appeal 
to reconsider their first impressions. On him, and such as him, 
I would urge that the practice of scientific experimentation on 
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living animals is but an infinitesimally small application of the 
licence which common life claims for itself in regard of 
animals ; and I would challenge such men to examine, with 
strict impartiality, what are their own responsibilities, direct and 
indirect, in regard of the infliction of pain on living animals. 

1 protest against any man’s applying to this extremely impor- 
tant question a purely arbitrary standard of right or wrong. 
Those who pronounce jndgment on their neighbours must be 
prepared to state the principle on which they judge. ‘*Com- 
pound for sins you are inclined to, by damning those you have 
no mind to,” is the Pharisee’s easy-going formula. Where would 
life be if that were generally accepted? Suppose a genus of 
action ; let men draw an arbitrary line across it—a line pre- 
scribed by no better rule than that which governed the lady’s 
dislike to Dr. Fell ; let them affix a nickname of praise to all on 
one side of the line, and a nickname of dispraise to all on the 
other : truly we should thus have the readie-t of royal roads to 
unlimited mutual persecution. 

And I protest against a standard of right and wrong being 
fixed for us on grounds which are merely sentimental. In certain 
circles of society, at the present time, cesthetics count for all in 
all; and an emoticn against what they are pleased to call 
‘¢vivisection ”” answers their purpose of the moment as well as 
any other little emotion, With such sections of society, our 
profession cannot seriously argne. Our own verb of life is 
épyaerOa, not aic@dvec@a:. We have to think of usefulness to 
man. And to us, according to our standard of right and wrung, 
perhaps those lackadaisical zesthetics may seem but a feeble form 
of sensuality, 

Of the mere screamers and agitation-mongers who, happy in 
their hysterics or their hire, go about day by day calumniating 
our profession and trying to stir up against it the prejudices and 
passions of the ignorant, I have only to express my contempt. 


[ regret to have had to speak at so much length of the heavy 
cloud which at present hangs over the study of scientific medicine 
in England, and which, in my opinion, is likely to be of specially 
disastrous effect on the progress of preventive medicine. As a 
very old public servant in that cause, I should indeed grieve to 
see it brought to a stand-still for want of the scientific nurture 
which, in truth, is its very basis of life; and, speaking publicly 
of the danger on this occasion, I have hoped that the occasion 
may give importance to what I say. : 


And now, gentlemen, from contemplating that cloud, which 
happily is but local, and which perhaps may be but temporary, 
I gladly tum to skies which have no cloud, If there exist in the 
social organism any function whatsoever for which development 
and eventual triumph may be foretold, surely it is that of State 
Medicine, Of the two great factors concerned in it—the two 
strong powers which within our own time have converged to 
make it the reality which it is—the growth of science on the one 
hand, and the growing stress of common humanity on the other, 
neither one is likely to fail, Of our science it is needless to say 
that it will grow. To the science of nature indeed is allotted 
that one incomparable human day which knows no sunset. In 
the pure light of its ever-present daybreak, individual workers 
will pass away, generations will change, but the studies of 
Nature, and, above all, the gathering of such knowledze as can 
lessen man’s physical difficulties and sufferings, will surely grow 
from age to age, and, as on Proserpina’s sacred tree, one golden 
fruit will follow another: ‘‘simili frondescet virga metallo.” 
And no less also in the other direction, the auguries are wholly 
for our cause, Popular education is gradually making its way, 
and it will grow to bea force on our side, Masses of mankind 
that now have to be humbly pleaded for by others, will then be 
strong to speak for themselves. Physical interests, now but 
little understood, will then be within grasp of all men’s a pre- 
hension. Not only will health be recognised at its true value, 
and its elementary requirements be regarded, but also the frauds 
and villanies which are now committed against it will have 
become intelligible to the common mind; and the workman of 
the future will strike against being cheated in health as be would 
now strike against being cheated in wages. As such times come 
to the world, the science and the profession which care for man as 
man will get to be better appreciated than now. And in pro- 
portion as an educated people grows to become Body-Politic, 
State Medicine will be seen to represent the true ideal of 
Government-action which sets its standard of success in the 
‘*ereatest happiness of the greatest number,” 


NAT Oe 


o75 


OUR ASTRONOMICAL COLUMN 


THE GREAT ComeET OF 1881.—The observations of this body 
in hoth hemispheres from its discovery on May 22 by Mr. Tebbutt 
at Windsor, N.S.W., to the end of last month, are closely 
represented by a parabolic orbit. The intensity of light is now 
rapidly going off, and if any decided deviation from the parabola 
is established it can only be through the later observations in 
these latitudes, It is therefore important for the theory of the 
comet that the larger instruments in our observatories should be 
brought to bear upon the accurate determinations of position, 
and that this should be continued as long as practicable. The 
following ephemeris for Greenwich midnight is calculated from 
elements, which are likely to give the comet's places pretty 
closely :— 
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The intenstty of light on September 23 will be only one-third of 
that on August 20. 

Dr, B. A. Gould has published in pamphlet-form an account 
of the Cordoba observations of this comet, with particular refer- 
ence to his observations of June 11, to which we referred last 
week, We give his conclusions respecting the object seen that 
evening in his own words :—‘‘ La latitud considerable presta poca 
prohabilidad 4 la hipotesis de que esta estrella haya sido un 
planeta interior. El movimiento relativo en declinacion, y la 
falta de cualquier objeto visible de la misma clase en la vecindad 
del cometa el dia siguiente, no parecen admitir la suposicion que 
el cometa se hubiera dividida como el de Bicla. El brillo que 
se necesitaba, para que fuese visible la estrella en aquel 
momento y aquella posicion, indica una magnitud no inferior 4 
la tercera, : 

‘Esta observacion tambien tiene que esperar su solucion en 
lo futuro, y tal vez solo despues de muchos afios.” 


SCHABERLE’s CoMET.—According to M. Bigourdan’s ele- 
ments, the position of this comet at Berlin midnight on August 
23 will be in R.A. 11h. 42°5m., Decl. +40° 34, and at the 
same hour on August 25 in R.A. 12h. 16°om., Decl. +34° 14, 
and the intensity of light will be at a maximum between these 
dates, It may be observable in the other hemisphere for some 
weeks after perihelion passage. 


Tur CoMPANION OF Si1r1Us,—Prof, Colbert of the Dearborn 
Observatory, Chicago, has calculated the following orbit of the 
companion to Sirius:—Apastron passage, "1867°0, position of 
node, 42°'4; node to periastron in the direction of the star's 
(retrograde) motion, 133°; inclination, 57°"! ; eccentricity, © Son 
semi-axis major, $"*41; period, 49°6 years. These elements 
give, fur 18S1°2; angle of position, 45°°6; distance, 9” 9; and 
for 18$2°2, position 43°°1; distance, 9’°5. For 1890°2 the posi- 
tion is 322°°2; distance, 2”°2; and the distance is near its 
minimum. : 
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SCIENTIFIC SERIALS 


The Fournal of Anatomy and Physiology, vol. xv. Part 1V. 
July, 1881, contains: On the ovary in incipient cystic disease, 
by Dr, V. D. Harris and A, Doran (Plate 23).—The anatomy of 
the Koala (Phascolarctos cinereus), by Dr. A. H. Young,—On 
the lymphatics of the pancreas, by Drs, George and F. E:izabeth 
Hoggan (Plate 24).—A case of primary cancer of the femur, by 
R. Maguire (Plate 25).—A case of chronic lobar pneumonia, by 
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Thomas Harris.—A contribution to the pathological anatomy of 
primary lateral sclerosis (sclerosis of the pyramidal tracts), by 
Dr. Dreschfeld (Plate 26).—On the form and proportions of a 
foetal Indian elephant, by Prof, Turner (Plate 27).—On the 
femoral artery in apes, by Dr, J. Macdonald Brown.—The 
brain and nervons system: 4 summary and a review, by Robert 
Garner.—Index to vol. xv. 


THE recent numbers of 77isen’s Fournal of Botany (2197-223) 
contain quite the average number of articles of interest, relating 
both to British and to foreign botany.—H. and J. Groves de- 
scribe Chara obtusa, a species new to Britain.—Dr, Vines sum- 
marises the existing literature on the very difficult aud intricate 
subject of the morphology of the Scorpicid Cyme, re‘erring 
especially to the confusion resulting from the difference in the nse 
between Continental and English writers of the terms ‘'helicoid” 
and ‘ scorpioid.”—Prof. Dickson gives a very interesting account 
of the morphology of the pitcher of Cephalotus follicularis, illns- 
trated by two plates. His conclusions on its structure are thus 
summarised :—‘‘r. That the pitcher results from a calceolate 
pouching of the leaf-blade from the upper surface. 2. That the 
apex of {the leaf is on the far side of the pitcher-orifice jfrom 
the main axis and from the lid, and is probably represented by 
the tip of the middle dorsal wing. 3. That the pitcher-lid 
repre-ents an outgrowth or excrescence from the upper leaf-sur- 
face.” Mr. C, B, Clarke and Dr. Hance continue their descrip- 
tive papers, the former relating chiefly to Indian, the latter to 
Chinese botany, and including the description of many new 
species. Among the more important of Mr, Clarke’s contribu- 
tions is a complete review of the order Commelinacez, in which 
are comprised 307 species (including the common 7radescantia 
virginica, or Virginian spider-wort of our gardens), distributed 
over twenty-six genera. These are placed by Mr. Clarke in 
three tribes—the Polliez (26 species), Commelinez (144 species), 
and Tradescantiez, which includes nineteen out of the twenty-six 
genera, 


THOUGH the recent numbers (41, 42) of the Scos7sh 
Naturahst contain no article calling for specia] remark, this 
quarterly fully maintains the character which it has already 
acquired under the editorship of Dr. Buchanan White. 


THE American Naturalist, July, 1881, contains: On the 
origin and descent of the human brain, by S. V. Clevenger.—On 
the eastern snow bird, by Samuel Lockwood.—On bacteria as 
a cause of disease in plants, by T, J. Burrill.—Record of Ameri- 
can carcinolozy for 1880, by J. 8. Kingsley.—Aboriginal stone- 
drilling, by Charles Kau.—On the effects of impacts and strains 
on the feet of mammalia, by E. D. Cope. 


In the last number of the Bzd/etin of the Torrey Botanical 
Club which has reached us are two interesting articles. Mr. F. 
Wolle described several freshwater algze new to the flora of the 
United States, several of them being previously undescribed. 
These are Synechococcus racemosus, Calothrix Hosfordii, and 
C. laculosa, Prof. C. E. Bessey describes and figures a simple 
dendrometer for measuring the height of trees. 


Annaten der Physik und Chemie, No, 6.—Determination of 
the specific gravity of distilled mercury at 0°, and the disturbing 
reactive dilatations of the glass therewith connected, by P, 
Volkmann,—Researches on sound-strength, by A. Oberbeck.— 
On the quantity of electricity furnished by an influence machine 
of the second kind, and its relation to moisture, by E. Riecké,— 
On the distribution of electricity on the surface of moved con- 
ductors, by H. R, Hertz.—On Herr Exner’s experiments with 
regard to the theory of Volta’s fundamental experiments, by V, 
A. Julius.—The determination of the transference-numbers of 
the ions for lithium and carhonic acid compounds, by J. Kuschel. 
—On the galvanic behaviour of carhon, by H. Muraoka,—Re- 
marks on Herr Warburg’s paper, on some actions of magnetic 
coercitive force, by C. Fromme.—The intensity of the horizontal 
terresiria] magnetic force for Géttingen in 1880, with the secular 
variation of the same, by K. Schering.—On a new volumeno- 
meter, by A. Paalzow.—On the oxygen spectrum, by A. Paalzow 
and H, W. Vogel.—The photometry of the Fraunhofer lines, 
by K. Vierordt.—A polarisation-apparatus of platino-cyanide of 
magnesium, by E, Lommel.—On the law of dispersion, by the 
same,—Researches on the height of the atmosphere, &c. (con- 
tinued), by A. Ritter.—On the absolute size of gas-molecules, 
by E. Dorn.—Remaiks on Herr Besselhagen’s paper on a new 
form of the Tépler mercury air-pump, by F. Neesen, 
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THE Nuovo Giornale Botanico Italiano for April contains an 
article by A. Piccone on the cause of the ‘disease which was so 
destructive to the chestnut trees in the province of Genoa in the 
year 1880, and which was previously obscure. He claims to 
have established that it is dne to the attacks of a parasitic fungus, 
Septoria ca-tane@, which attacks the branches and leaves, but 
the reproductive organs of which he has been unable to detect, 
Its extraordinary development during that year appeared to be 
due to the rainy character of the summer. Fitzgerald and 
Bottini’s article on the bryology of the valleys of the rivers 
Secchio and Magra is accompanied by a yaluable coloured map 
showing the nature of the soil in the district bordering the 
western coast of the peninsula stretching from near the Gulf of 
Spezzia to Lucca, 


Zeitschrift fiir wissenschafiliche Zoologie, Ba. 35, Weft 4, 
June 14, 1881, contains: On the minute structure of the stig- 
mata in the insects, by O. Krancher (plates 28 and 29).—A re- 
vision of the species of Holothuroids described by Prof. Brandt 
from Mertens’ collection, by Dr. Hubert Ludwig.—Contribution 
to a knowledge of the Hydrachnid genus Midea of Bruzelius, 
by F. Koénike (plate 30)—A revision of the Hydrachnids 
described by H. Lebert from the Lake of Geneva, by F. 
Konike.—Contribution to a knowledge of the Psorospermece of 
fish, by Prof. O, Biitschli (plate 31).—Studies on the Bopyridze, 
by Prof. R. Kossmann (plates 32 to 35). 


Revue Internationale des Sciences Biologigues, Jane 15.—Exa- 
mination of vision from the stand-point of general medicine (con- 
cluded), by M. Charpentier.—Insane conceptions, their me- 
chanism and diagnostic character, by M. Spitzka. 


Revue Internationale des Sciences biologigues, July, 1881, con- 
tains :—Metallotherapy, by Dr. L. H. Petit.—Protoplasm con- 
sidered as the basis of animal and vegetable life, by Prof. 
{lanstein.—The multiplication, colonisation, and encystment ot 
the rhizopads, a review by Dr. Bitschlii—On the coloration of 
living protoplasm by Bismarck Brown, by L. F. Hennegny. 


SOCIETIES AND ACADEMIES 
Lonpon 

Entomological Society, Angust 3—R. Meldola, F.C.S., 
vice-president, in the chair.—Miss E. A. Ormerod exhibited 
some ,Coleoptera and Hemiptera from Port Elizabeth, South 
Africa.—Mr, E, A, Fitch exhibited an ear of wheat infested by 
Siphonophora granarii, every specimen of which was attacked 
by a parasite belonging to the genera AW/otria or Aphidius.— 
Papers read: Mr, A. H. Swinton, on the oviposition of Jedis 
vernaria.—Prof, Westwoad, description of a new genus of 
Hymenopterous insects (Dyscolesthes) from Chilii—Mr. A. G. 
Butler, descriptions of new genera and species of Lesidopiera 
from Japan.—Mr, R. Trimen, on some new species of Riopalo- 
cera from Southern Africa,—Mr. C, O, Waterhouse, descrip- 
tions of new Longicorn Coleoptera from India,—Mr. W. L. 
Distant, descriptions of some new neotropical Pentatemide and 
Coreidz, and of the female of Alorpho Adonis, Cram, 
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PAPIN 

Dr, Evrust Gerland’s Life and Letters of Papin. (Leib- 
nizens und Huygens Briefwechsel mit Papin, ucbst 
aer Biographie Papin’s, von Dr. Ernst Gerland. 

Berlin, 1881.) 
A‘ a time when Britons have just been celebrating the 
centenary of Stephenson a glance at the life and 
works of one who in a much more accurate sense was ¢he 
inventor of the steam-engine may not be amiss. Denis 
Papin, whose life and letters now appear from the editorial 
pen of Dr. Ernst Gerland, was born at Blois in 1647, In 
1661 or 1662 he proceeded to the study of medicine at the 
University of Angers, and, receiving his degree in 1669, 
he appears to have intended to settle down to a physi- 
cian’s life in that city. Why this course was not fulfilled 
is not known; but we find him in 1674 at Paris, where 
also he had made the acquaintance of Huygens, with 
whom he was engaged in experimenting with the newly- 
discovered air-pump, an account of which was published 
in that year at Paris under the title of “ Expériences du 
Vuide.” The Philosophical Transactions of our Royal 
Society for the following year (1675) were enriched by no 
fewer than five papers on the same subject by Huygens 
and Papin jointly. In Paris also Papin met Leibniz, who 
sojourned there from 1672 to 1676. His acquaintance 
with Leibniz was however interrupted, for, very shortly 
after the publication of his “ Expériences,” he crossed the 
Channel to England, led, as Boyle tells us, by some hope 
that here he might procure a situation accordant to his 
genius. In London he assisted Boyle in his laboratory 


and with his writings, and shortly afterwards introduced | 


into the air-pump the further improvement of making it 
with double barrels, and replacing the turncock hitherto 
used by the two valves. A little later he produced 
another instrument, the condensing pump, and in 1680, 
‘on Boyle’s nomination, he was admitted to the distinction 
of Fellowship in the Royal Society. That honour he re- 
paid in the following year by communicating to the 
Society his famous invention of “A new Digester or 
Engine for Softening Bones,” in which instrament—now 
so universally known—he applied as it seems for the first 
time the now common device of a safety-valve. For that 
year and the next he devoted himself to experiments with 
the digester and its various applications. Then he received 
an invitation to proceed to Venice to take part in the work 
of the Accademia di Scienze Filosofiche e Matematice, 
then newly founded, in imitation of the learned societies of 
Rome, Florence, Paris, and London. Here he appears 
to have remained nearly two years, and early in 1684 we 
find him back again in London, where, on April 2, he was 
elected by the Royal Society as their “temporary curator 
of experiments,” at a salary of 307. per annum. This 
was in the palmiest days of the young Society, when 
Newton, Boyle, Hooke, Hawkesbee, and many other 
famous spirits took the most active part in its proceed- 
ings, and Papin shared in the work of bringing their 
experiments, embracing a most miscellaneous range of 
subjects, before the Society. Amongst the discoveries of 
his own, of which Dr. Gerland gives a summary, in this 
VoL. xxIv,—No. 617 


way brought before the Royal Society, was the so- 
called Wiirtemberg siphon. He also partially anticipated 
Franklin in his discovery of the ebullition of water under 
reduced pressure at lowered temperatures, concerning which 
point he observes: “This shows that liquors being freed 
from an external pressure will make bubbles upon the 
score of the elastic particles lurking in their pores, as has 
been observed long ago by the Hon. Mr. R. Boyle. I do 
therefore believe that the vapours raised by heat in 
an exhausted glass will make a pressure, which is 
quickly taken off when we condense these vapours by 
putting the glass into cold water or ice.” On another 
occasion Papin brought forward a model of a machine 
for raising water by pumps to a height, the pumps being 
worked by a water-wheel driven by the flow of a river. 
In November, 1687, this occupation came to an end by 
Papin resigning his post of curator on being appointed 
by the Landgrave of Hesse to be Professor of Mathe- 
matics at Marburg. Here the most active portion of 
his life began, to be continued when, in 1696, his place of 
residence was exchanged for Cassel. Here too began the 
correspondence with Huygens and with Leibniz, which 
forms the major part of the volume before us. By both 
of these great men he was highly esteemed. lluygens 
explained to him in 1690 his new theory of double refrac- 
tion in a letter of considerable length. .eibniz wrote to 
Luca about Papin, referring to his ingenious inventions 
in the most enthusiastic terms. The correspondence with 
Leibniz went on almost unbroken until Papin’s final 
return to England heart-broken and worn out. That 
with Huygens ended much earlier, being terminated by 
Huygens’ premature decease in 1695. To Huygens in 
1691 Papin writes from Cassel about a project he is un- 
dertaking for the Landgravc, to construct a ship on the 
plan suggested previously by Drebbcl to move under 
water. In the same letter he mentions the production of 
fog or mist in the receiver of the air-pump, for which 
phenomenon Huygens, in replying, propounds an ex- 
planation. At the same date we find Papin busy with 
another invention, a vodi/'s suctor, which was nothing else 
than a centrifugal fan for supplying a blast for furnaces 
and for ventilating mines, which instrument he had the 
satisfaction of applying to a mine in Germany in 1699, 
and six years later he made the further improvements 
related in the Philosophical Transactions of that year. 
But his greater work was drawing on. In 169% he writes 
to Leibniz that he is constructing a machine for raising 
water to a great height by the force of fire, and that by 
the success of his experiments he is persuaded that this 
force can be applied to many other more important ends. 
Leibniz replied forthwith with the inquiry whether his 
invention was based upon the principle of rarefaction; 
adding that he also had some ideas on the point. After 
two months Papin replies that he relies upon the prin- 
ciple of rarefaction produced by the condensation of 
steam, but that he proposes also to use the pressure ex- 
erted by the steam in expanding, “the power of which is 
not limited as is that of the suction”? (of rarefaction). 
He also says that he has mide a little model of a car- 
riage which is propelled by this force, but that he fears 
difficulties for such carriages from the inequalities and 
sharp turns of ordinary high roads—difficulties which for 


water carriages do not exist. Leibniz’s reply is only known 
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from a summary of it scribbled in his own handwriting 
upon the back of Papin’s letter. He first congratulates 
Papin on having set himself to this work; expresses his 
fears lest the direct pressure of expanding steam should 
produce explosions ; and then suggests, “ pour faciliter le 
chariotage,” an idea of his own (derived, he says, from the 
air-pump), that the steam which is to exert pressure 
should be introduced into a cylinder into which is fitted a 
second one, after the manner in which our modern gaso- 
meters fit into their cylindrical pits, the whole being ren- 
dered steam-tight by mercury. Papin, replying in August, 
announces that his machine has raised water to the height 
of 7o feet. He only half approves Leibniz’s suggestion 
on account of the probabie friction between the internal 
cylinders. To this Leibniz retorts that while the friction 
increases with the diameter of the piston of a pump, the 
pressure increases as the square of the diameter. The 
matter seems to have dropped at this stage for three 
years. In 1702 Papin, still at Cassel, announces to 
Leibniz that he has invented a steam da//ista, “an in- 
vention to facilitate the capture cf the strongest places,” 
which “will reduce France to make most promptly a 
durable peace!” This invention was a cylinder 5 inches 
in diameter filled with a piston connected to pivoted 
lever, which on the descent of the piston on the con- 
densing of the steam below it would project a stone 
weighing 2 lbs. to a distance of go feet. (A similar 
ballista, unknown to Papin, had been suggested by von 
Guéricke, in 1672, in his Experimenta Nova.) 

Early in January, 1705, Leibniz sent to Papin a sketch 
of Savery’s engine for raising water. This set Papin with 
renewed vigour to work, besides stimulating to emulation 
the breast of his patron, the Landgrave of Cassel. After 
some consideration he pronounced in another letter to 
Leibniz that he would surpass Savery’s invention. He 
related how he had thought it best not to let the steam 
act directly against the surface of the water (as in Savery’s 
machine), but that the pressure of the steam should be 
imparted to the water through the intermediation of a 
piston whose surface, becoming hot, would not produce 
condensation : and he added that experiment had proved 
the conjecture to be sound, His great difficulty now was, 
not to make pistons fit accurately, but to construct tubes 
sufficiently strong to bear the pressure of such columns 
of water as he wished to raise. Leibniz congratulated 
him when replying in August, and advised him not to try 


to force water high, but rather to lift it by a series of pumps, | 


each drawing 30 feet, a suggestion which Papin on his part 
rebutted by observing that one force-pump driving water 
500 feet high was more economical than ten pumps, each 
raising the water 50 feet. He further lets Leibniz know 
that he hopes to do away with the delay of letting the 
¢ylinder of his engine cool between each stroke (thevery first 
of the improvements subsequently made by Watt), and 
that he has some ideas about the transmission of power 
toa distance, with which problem however he thinks it 
useless to concern himself, ‘‘because by means of the 
heat-engine one can produce, everywhere where one will, 
so much power, and so cheaply, that it would be a super- 
fluous expense to carry it elsewhere.’ Strange commen- 
tary, indeed, on the present eager strife of inventors to 
supersede steam by the electric transmission of power! 
On October 19 he writes again that he is almost satisfied 


with his engine, which, though having but one cylinder 
and two valves, yet furnishes a continuous jet, surpassing 
Savery’s machine, which had two pressure-vessels and 
four valves : he is only waiting the Landgrave’s orders as 
to how he shall apply his engine to drive a mill. On tbe 
last day of the year 1705 he declares to Leibniz his 
intention of propelling vessels by steam, as he is per- 
suaded that by this means one could have vessels which 
would follow their course correctly in spite of tempests and 
adverse winds. At this idea he laboured diligently for the 
next two years—in fact, so long as he continued to ree 
main at Cassel—his devotion to the object in hand 
being remitted only for the sake of his correspondence 
and for the work of publishing his treatise, the “ Ars 
Nova,’’ in which his high-pressure boiler and its applica- 
tions are described. It was towards the close of this time 
that (on February 4, 1707) he communicated to Leibniz 
the first suggestion of a hot-air engine, afterwards realised 
by Stirling and Ericssen. He was now preparing to leave 
Cassel, where the patronage of the Landgrave had grown 
on the one hand slack, on the other irksome, in order to 
regain the more congenial atmosphere of London and of 
the Royal Society. He strained every nerve and spent 
all his little resources to accomplish the building of the 
steam-propelled boat by which his return to England was 
to be made famous. He was certain that by this means 
two men on board his boat might do more than a hundred 
rowers could. In July and August of that year he made 
diligent efforts to obtain permission to descend the river 
vid Miinden and Bremen into the Veser, permission 
which was finally granted by the Elector of Hanover, in 
spite of the monopoly possessed by the guild of boatmen 
of Miinden to pass boats from the Fulde into the Veser. 
With a boatman of Miinden as captain, he sailed from 
Cassel on September 24, 1707, with his family. At Miinden 
however the guild of boatmen asserted their privileges, 
the magistrates pronounced the boat confiscated, and a 
handsome offer of ransom was rejected. Papin pushed 
forward despairingly for England; only to find him- 
self almost unknown and friendless. The old genera- 
tion was fast passing away. For two or three years 
he continued his mechanical inventions, and several 
times applied through Sloane for a grant of money from 
the Royal Society to aid him in his work, but in vain. 
Misunderstanding and misery followed apace. The 
inventions on which he relied for fame and position were 
passed by unnoticed. In the loss of his ship he had 
made shipwreck of his life’s hopes. He died in London, 
probably, in the early half of the year 1712, but in such 
obscurity that neitber place nor date is with any cer- 
tainty known. 

Dr. Gerland appears to have spared no pains in col- 
lecting the scattered facts of Papin’s life and work from 
which to build the volume whose contents we have 
endeavoured to make known to English readers. We 
congratulate him on his success, and trust that his 
efforts will be further rewarded by the discovery of the 
facts still required to fill the 7acu@ in the career of this 
remarkable man. The light which the publication of 
the correspondence between Leibniz and Papin throws 
upon the relation between two prominent figures amongst 
men of science at that time is by no means the least inte- 
resting feature of the work; and we must henceforth place 
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Leibniz amongst the worthies to whom the credit of im- 
provements in the steam-engine is given. The one common 
feature that runs through the many different types of 
steam-engine is the piston working within a cylinder. 
No engine before Papin’s time was adapted for any useful 
purpose except for raising water, and none had a piston 
in a cylinder. No engine since Papin’s time of the 
thousand varied types has been devoid of this feature, 
But the very feature which Papin introduced, and on the 
introduction of which his claim to be called he inventor 
of the steam-engine has been founded, was, as we now 
know, the suggestion of another mind. We owe the 
application of the piston-principle in the steam-engine, not 
to Papin, but to Leibniz. 


CHEMISTRY OF THE FARA 


The Chemistry of the Farm. By R. Warington, F.C.S, 
Pp. xiii. and 128. (London: Bradbury, Agnew, and 
Co., 1881.) 


is chapters of this little handbook appeared origin- 
ally in detached portions in the Agricultural Gazette. 
They have been revised, and are now issued in a convenient 
and compactform. A well-ordered manual of agricultural 
chemistry, clearly written and perfectly abreast of recent 
advances in the sciences underlying the farming art, has 
long been wanted. So far as the limits of its size and scope 
allow, Mr. Warington’s volume fulfils our expectations. It 
is a satisfaction which is seldom afforded us to read a 
book on agricultural chemistry written by a true chemist 
trained in laboratory work and versed in the progress 
made through English and foreign researches. The 
applications of chemistry to agriculture are manifold, and 
cannot be grasped by chemists who do not combine with 
their chemistry a:competent knowledge of vegetable and 
animal physiology and of mineralogy. Yet to learn or to 
teach the Chemistry of the Farm without a knowledge 
even of the foundations of chemical science is commonly 
attempted, though it can never succeed in any true sense. 
And we quite agree with Mr. Warington that a wider 
range of scientific knowledge than this is needed even for 
the student of agricultural chemistry—much more then 
for the teacher. To talk about this applied science to 
persons without previous scientific knowledge, and to look 
for satisfactory results, is to expect a plant unfortunately 
destitute of roots to blossom and bear fruit. 

We think then that Mr. Warington’s handbook is valuable 
on account not only of the knowledge with which its subject 
is handled, but also on account of the spirit with which that 
subject is approached. That a new work on agricultural 
chemistry was sorely needed does not admit of question. 
In France and in Germany the educational literature of 
this subject includes many excellent works which have no 
English counterparts. Johnston’s treatise, full as it is of 
valuable observations, is too thoroughly out of date in 
method as well as in matter to admit of satisfactory 
revision; much the same judgment must be passed on 
Anderson’s “‘ Agricultural Chemistry,” now twenty years 
old and out of print. Even if Georges Ville’s work on 
Manures included (which it is far from doing) anything 
like the whole domain of the Chemistry of the Farm, it 
is about as unsafe and misleading a book as could be put 
into the hands of a student. Mr. Warington has given 
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us, in fact, not all we want, but a good bit of it. He has 
used, and that judiciously, both German and English 
text-books, researches, and memoirs, and has put the main 
facts they enounce into a neat form, so as to be “ under- 
standed of the people.” The two capital text-books of 
Emil Wolff have been laid under contribution by Mr. 
Warington ; while the chief results of some of the match- 
less Rothamsted Memoirs by Lawes and Gilbert have 
been skilfully introduced into his pages. Of the contents 
of these it is now perhaps time to say a few words. In 
five chapters the growth, the food, the nutrition, and the 
products of farm crops are discussed ; in another five, 
animal growth, food, nutrition, and products. Of the 
diverse origins and properties of soils but little is said; 
as to the utilisation of urban sewage, nothing. And we 
should have been fglad to have found fuller accounts of 
many subjects which are but lightly touched upon in these 
pages. But the difficulty of treating so vast and complex 
a subject intelligibly in so few pages makes us surprised, 
not that some things are omitted from, but that such a large 
number of things are included in, this little book. Some 
facts and figures which the author would doubtless have 
liked to introduce have been kept out of his pages by the 
absolute necessity of finding room for numbers and argu- 
ments of primary importance. For instance, it would 
have been unwise to have curtailed the space bestowed 
upon the “ Digestibility of Foads” and the “ Albuminoid 
Ratio.”’ 

In reading through this handbook carefully we have 
been unable to discover more than a very few statements 
which we cannot completely endorse ; in fact the majority 
of such alterations as we would suggest would he of form 
rather than of substance. We cannot, however, refrain 
from expressing our regret that the percentages of albu- 
minoids in potatoes and roots as given in the table on 
p- 72 should be the old erroncous figures condcm ed on 
the very next page as greatly in excess of the trut Mr. 
Warington has however so thoroughly recognised the 
importance of the discrimination between albuminoid and 
non-albuminoid nitrogen that we must attribute the in- 
clusion of the incorrect figures in his tables to the difficulty 
of constructing a complete scries of analyses comparable 
with one another in this particular of the percentage of 
true albuminoids. A. H. CHURCH 


OUR BOOK SHELF 


A Handbook of the Vertebrate Fauna of Yorkshire, Being 
a Catalogue of British Mammals, Birds, Reptiles, Am- 
phibians, and Fishes, showing what species are or have 
within historical periods been found in the County. By 
Wm. Eagle Clarke and Wm. Denison Roebuck. (Lon- 
don: Reeve and Co., 1881.) 


THIS little volume is dedicated to the President-Elect of 
the British Association, and most seasonably makes its 
appearance on the eve of the meeting of that Association 
in the city and county of its origin, when it will celebrate 
the completion of the first fifty years of its existence. Its 
object is the enumeration of those animals with a verte- 
bral column which either are or have been found in 
Yorkshire, and the careful definition of their faunistic 
position and geographical distribution within the county. 
Tt would appear that there has never been a list of the 
mammals, birds, or fishes of the county of York published, 
and in this respect it presents a striking contrast with its 
neighbouring counties of Norfolk, Northumberland, and 
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Durham; but by the energetic labours of Messrs. Clarke 
and Roebuck this reproach no longer exists, and this very 
useful handbook to the vertebrate fauna of the shire will, 
let us hope, be soon followed bya second volume, dealing 
with the larger and perhaps more difficult portion of its, 
to use a handy term, invertebrate animals. The number 
of British vertebrata not occurring in Yorkshire being 
comparatively small, it seemed desirable to the compilers 
to make this work not only acounty handbook, but a com- 
plete nominal catalogue of the British species. In this 
we think they have done well, for such a catalogue un- 
doubtedly furnishes a ready means of comparison with 
the faunas of other districts. The classification and 
nomenclature has in all cases been based upon the most 
recent or the most reliable authorities as to the extinct 
British mammalia. It having been considered advisable 
to include notices of these, or at least of such of these as 
had ceased to exist in Yorkshire within historical times, 
the species are inserted in their correct zoological 
sequence, but their names are printed in Old English 
characters, and they are left un-numbered, as not being 
now entitled to rank as true members of the fauna. The 
same has been done in the case of the Great Auk among 
the birds. To the catalogue is prefixed an interesting 
chapter on the physical aspect of Yorkshire, the largest 
county of the British Islands, containing an area of 
3,936,242 statute acres—one which, while most compact in 
form, is perhaps the most varied in geological structure, soil, 
climate, and physical aspect. The introductory remarks 
also on the mammals, birds, reptiles, amphibians, and 
fishes are well worth perusal. From the general summary, 
the richness of the Yorkshire fauna can be at once seen, 
it including 513 out of the 717 known British vertebrates. 
We gladly recommend this volume to our readers, as in 
every way an excellent and scientific handbook to the 
vertebrate fauna of Yorkshire. 


HSRIHIBIRS FO) TEUE IBJOVICOVE 


[The Editor does not hold himself respousible for opinions expressed 
by his correspondents, Netther can he undertahe to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. 

| The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is tmposstble otherwise to ensure the appearance even 
of communications containing interesting and nevel facts.] 


Schaeberle’s Comet 


Titts comet, C 1881, was well seen here on the night of 
Sunday Ja t, the 21st instant. At 9.30, the night being clear, it 
was at once detected with the naked eye at a point in the north- 
west, where lines drawn downward through a and 8 of Ursa 
Major (the pointers) and y and 5 of the same constellation would 
intersect, and just above p of Ursa Major, a star of the 3rd mag- 
nitule, Owing to the comet’s close proximity to the horizon I 
could not usc the 6” equatorial, but the position must have been 
very close upon R.A. 11h, and D.N. 47°. The general appear- 
ance to the eye was that of a comet with two nuclei, the one in 
advance of the other. With a 2}-inch binocular the comet was 
beautifully sharp and well defined, more so, I thought, than the 
great southern one when in the same position, The nucleus and 
star appeared of about the same intensity, but the yellow tint of 
the latter was stronzly contrasted with the almost intense gas 
blue tint of the former. The tail was well defined, only slightly 
spreading, and nearly straight, stretching in a line a little to the 
left of 8B of Ursa Major, nearly as far asa small triangular group of 
stars just under 6, marked in Maltby’s atlas as 44°37 and 246-7. 
This would give a length of from seven to eight degrees. The 
tail did not, with the small instrumental power I was using, 
appear to have any central deficiency of light. The sharpness 
and brightness of the comet’s appearance, as contrasted with the 
more diffused aspect of the one which has just disappeared, has 
heen remarked upon by several observers, 


Guildown, August 22 J. Ranp Capron 
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The Descent of Birds 


THERE is one passage in the report of Prof. Mivart’s lecture 
on chameleons (NATURE, vol. xxiv. p. 338) that T cannot allow 
to pass without demurring to, and that is the suggested proba- 
bility of a ‘‘donble origin” for the class Aves. 1 do not wish at 
present to raise the issue as to how far the division of all living 
birds into two groups—‘‘ Ratite” and ‘‘Carinate”—is, or is 
not, a natural one; for at present we have not, I think, sufficient 
information or evidence on the subject to allow of any very 
definite reply. But any one who is acquainted with the structure 
of a Tinamu will, I think, be unable to conceive of the many 
resemblances that group of birds presents to some of the 
‘“‘Ratite” as having been developed independently of any 
genetic connection between the two—and that is what Prof, 
Mivart’s suzgestion practically amounts to, That structures so 
peculiar as feathers—which, as far as we know, are absolutely 
confined to birds, though universal amongst them—shou'd have 
been twice over developed, is to me in the highest degree im- 
probable—as improbable, almost, as that the resemblances of the 
Tunicates and Am/fphzoxus to the rest of the Chordata should also 
be accidental. W. A. FORBES 

West Wickham, Kent 


Mr, Wallace and the Organs of Speech 


In his article in NATURE, vol, xxiv. p. 244, Mr. Alfred 
Wallace has given one of the keys to the formation of speech- 
language. He says, ‘* When we name the mouth or lips we use 
labials ; for /ootk and tongue, dentals; for the ose, and things 
relating to it, sz@sa/ sounds; and this peculiarity is remarkably 
constant in most languages, civilised and savage.” Of this he 
gives examples from Australasia. 

Perhaps it may be said there is not much novelty in Mr, 
Wallace’s observations, as many of us have said the same. J 
have gone over some of his ground in my small ‘‘ Comparative 
Philology ” in 1852, but I did not hit the point, Indeed what 
Mr. Wallace gives us is very little, but when it comes to be 
applied it acquires the highest importance. We have all known 
that zose is often a nasal, but Mr. Wallace distinctly puts it that 
mouth is a labial, tooth a dental, and zose a nasal. This how- 
ever gives us by these words and their connections, as stated by 
Mr. Wallace, a very poor vocabulary, and leaves most of the 
phenomena of speech-language unaccounted for, and it gives no 
explanation apparently of the derivation of speech-language 
from sign- or gesture-language, and the connection of character 
with both, 

Setting Mr, Wallace’s illustrations aside—for thongh they are 
trne, and taken from his own domain, they are not the most apt 
—we will search farther afield. Chinese will be convenient. 
In Chinese, for a reason that need not be explained, mouth is 
not now a labial, but in the series connected with it there are 
many labials. The series is best illustrated by the characters. 
The old characters are round; the new characters, as in other 
classes, are now square, conventionally representing the round. 
Now mouth is around or circle, O (or 0). tug is a round 
or circle O (or 0). The character for south is in fact a rng, 
or round, or circle. On looking for other corresponding charac- 
ters we have eye with © differentiated. Ilere we get a labial 
mu,  Faceis another round character, and that is we. ar, 
head, blood, pot (ming), sui, moon, wontan, mother (uu), white (a 
labial), feld or garden, four are all differentiated forms of each 
other and of mouth, as we know they ought to be, In cunei- 
form these characters are round, square, or triangular. 

Of many of these psychological relations of words a list or 
dictionary will be fuund in the table of equivalents in my 
“Prehistoric and Protohistoric Comparative Philology.” 1 
observed and collected the facts, but did not know the full 
meaning of them for a long period ; and in a paper as yet un- 
published hy the Biblical Archzeological Society I carried the 
subject still further, particularly as regards cuneiform and 
Chinese. Indeed, when Mr, Wallace published hisarticle, I had 
the facts just cited ready for reference in my hand, The reason 1 
did not grasp the solution was this: I have known for years 
that words forming what 1 now call rlng characters were related 
to eye, and that eye is almost a constant in these investigations, 
equivalent toa molar in various departments of biological re- 
search. Indeed it was by the use of eye as a constant that 1 
was able to make those numerous and rapid philological ana- 
lyses which have excited so much distrust among those unac- 
quainted with the process I used, 
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I found that if I could classify eve in a language under exa- 
mination, it gave me saz and many other words, and it led me 
to much valuable work, but 1 was often thrown out for reasons 
1 did not then know, Empirically I found ee was a constant, 
and I knew it was a round, because in many languages east and 
west sz is the day eye or day’s eye ; moon is the night eye, and 
cye the head eye. In the North American languages and in the 
Malay, for instance, there was the evidence cf a common law of 
psychological philology, which led me to greater results. My 
knowledge became modified to the extent that ss was not day 
eye, but day ronnd. Until Mr. Wallace’s article appeared, I 
still regarded ¢yve as the pivot on which the ‘‘round” words and 
characters turned, although 1 knew that mouth was the proto- 
type of s00n, mother, woman, ege, &c., and of objects and ideas 
having a periodicity or a month. Having a false pivot, I was 
never able to bring the facts into a right connection, although 
coming very near, The Chinese modifications of the ancient 
character show that svoxth and ring constitute the primary cha- 
racter, and thereby indicate the primary word. 

The researches of Col. Garrick Mallery, U.S.A., and ny own, 
in the paper unpublished, show the connection of sign language 
and characters, and I have determined a relation betwcen sign 
language, character, and words, as in the sign or character | | 
for son, offspring, &c. The characters in many cases appear 
as ancient as the signs, and may have preceded speech 
language. How words were connected with ideas and their 
representatives by signs was the problem, The new explanations 
of Mr, Wallace in your paper, or the old observations of others, 
in giving explanations from natural cries and sounds, &c., are not 
always exact, and do not account for the fact that the sounds 
are in relation with the sign language. ‘Thus the words for 
a ee 2 are the same, and the words for ear and 3, and so 
orth, i 

In the brief remarks now made I endeavour to steer clear of 
many things which would require a long ex; Janation, and to 
bring my observations to bear on Mr. Wallace's article. On 
speech language being constituted, the application of a labial to 
mouth gave a \arge series, and so of the dentals, &c. As the 
numerals are in relation to each object of the universe in 
primitive symbology, so they were supplied. Indeed nouns, 
adjectives, pronouns, verbs, numerals, particles, were sup- 
plied from a common fount. There are Jangnages con- 
stituted of a few differentiated words, which can be traced 
throughont. 

In connection with Mr. Wallace’s remarks is to be taken what 
he says afterwards of the action of the lips. In the sign lan- 
guages and the characters the lower organs supply a large 
number of ideas regarded as phallic. Such are |], +}, O, &e. 
These ideas are not capable of direct connection with sounds ; 
they came however into connection by the acknowledged corre- 
spondence of the parts in symbology and mythology. Thus the 
labial sounds became the representatives of actions or ideas 
illustrated by the corresponding loner organs, as in go and 
come. 

Taking Mr. Wallace’s terms and applying them, we therefore 
get the connection established between the sign languages and 
the speech languages, and we can see the psychological grounds 
on which they continued in working together, and why the speech 
languages have not everywhere a/zays exterminated their ances- 
tors. For this, and for the whole state of affairs, Mr. Wallace 
furnishes me with an explanation, 

His naked statement is the best, that for oth a labial was 
used. In the sign languages, and we find this in the prehistoric 
languages and their equivalents, several signs are u:ed for one 
idea, and several] ideas for one sign. When a labial was applied 
for the mouzk, it was indifferent what labial. If one uscd a 4, 
another would use #. This is one cauve of the variety we find 
in the prehistoric primary languages, for there never was what 
philologists are fond of, one primitive language. 

Many will object to Mr. Wallace, that moth is not always 
represented by a labial, and in the common course hold that the 
negative evidence overcomes the affirmative. In many instances 
mouth is a dental, because the idea includes the ¢ce‘s, which are 
dental. Again éongue is not always a dental, but a sibilant, so 
far as it is connected with svaée. It is the whole knowledge of 
the facts which will better enable us to complete our progress 
and to overcome difficulties, For myself 1 have derived parti- 
cular advantage from Mr. Wallace, in being enabled to under- 
stand my own work, HypE CLARKE 

32, St. George’s Square, S.W. 
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Comets and Balloons 


THE notion that the tails of comets are produced hy an emis- 
sion of the nucleus prevails at present among astronomers. I 
have just stated in a small pamphlet, 8vo, 32 pages, the reason 
why I presume to entertain another opinion on this subject. 
The details of my Iast aérial trip of July 2 show that by 
using an electric light night ascents at a reasonable distance 
from the sea may be considered as relatively without danger. 
The appearance of Schaberle’s comet seems to me to afford a 
profer occasion for testing the emission theory, and I will try to 
explain my idea as shortly as possible. 

It is pretty certain that any comet will lose something of its 
brilliancy in consequence of passage to the pcrihelion, conse- 
quently, citeris paribus, it must be found with a diminished 
luminous power in the second part of its track. The conse- 
quence is that to test this theory the same comet should be 
observed in a similar position, as close as possible, in the first 
and in the second parts of its track, 

By ascending with a balloon in the northern hemisphere to 
inspect Schaberle’s comet on a moonless night, and estimating 
its Iuminous power in a clear sky at several determined heights, 
a great step will be made in reaching this desirable end. 

It would be for the astronomers of the southern half of the 
world to ascend under similar conditions, and to make corre- 
sponding observations, If no visible diminution is proved to 
have taken place, much will have been’accomplished in the deter- 
mination of the true nature of this mysterious object. 

The same observations could, it is true, be prosecuted without 
the help of aérostation, but not with the same amount of cer- 
tainty, as much doubt remains as to the true luminosity of a 
celestial body when it is not inspected in a really perfectly clear 
sky, which can always be procured with a balloon—it is true not 
without incutring some personal risk, certainly not out of pro- 


portion, at all events, to the results to he expected. 
W. DE FONVIELLE 


‘Animal Instinct 


1 Am exposed to some annoyance from a clever old donkey, 
who, being turned out on to the green in front of my house, 
corstantly lets himself into my garden to graze on my lawn. 
This he effects by pushing his nose between the rails of an iron 
gate, and then pressing down the latch of the gate, Expulsion, 
with ever so striking an appeal to his feelings, avails only a short 
time fur his exclusion, unless the gate is locked. 

Little Park, Enfield, August 19 W. B. KESTEVEN 


ITALIAN DEEP-SEA EXPLORATION IN THE 
MEDITERRANEAN 


pa EER my communication of the 4th inst. from 

Asinara I feel sure that many readers of NATURE 
will be interested to know something more of our doings; 
so I take the opportunity of our short stay here to 
send a very brief account of our doings since leaving 
Asinara. 

The presence of a deep-sea fauna in the Mediterranean 
which I announced in my last is fully confirmed, and even 
though most of the species dredged are as yet undeter- 
mined, I can venture to say that the character of this 
fauna is “ Atlantic,’ and, I may add, “Oceanic.” My 
first bit of news was the capture of a H’r//emarsia identi- 
cal, or very nearly allied, to W, Zepfodacty/a ; since then 
some ten or twelve specimens of that most interesting 
and characteristic Crustacean have been secured off the 
west, south, and east coasts of Sardinia, in depths varying 
from 950 to 2145 metres. All our deep hauls have 
brought up some living animals, usually Annelids and 
deep-red shrimps of at least three species ; the greatest 
depth we have trawled in is 3115 metres; the greatest 
we have found sounding is 3630 metres in the eastern 
basin between Sardinia and Naples. 

Cn the roth inst., off the west coast of Sardinia we 
dredged two specimens of a Macrurid fish, which I take 
to be a Mfalacocephalus, from depths of 2805 and 2908 
metres. South of the Gulf of Cagliari we got a new—to 
me—and exceedingly remarkable Macrurid, with what 
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look like the so-called supplementary eyes along the belly 
and tail, the rare Alacrurus sclerorhyncus, Hoplostethus 
Mediterrancus, and Haloporphyrus lepidion, from depths 
of 508, 656, 860, and 1125 metres. We have at least two 
species of Zevebratuda from_depths varying from 600 to 
1200 metres. Several most interesting Crustaceans 
besides those mentioned, and even a non-swimming 
Brachyurous Decapod, from 1125 metres! But what is 
still more interesting is the capture of several specimens 
of a Hyalonema, very probably H. Lusitanica, but without 
any spiral twist in its long spicule ; we got them off the 
south and east coasts of Sardinia, in depths from 1600 
to 623 metres; we have, besides, several other forms of 
Sponges, all siliceous, and several of a curious agaric-like 
form. We havea Brisinga from depths of 2145 to 2300 
metres, but very few other Echinoderms; I do not yet 
give up the hope of seeing a Pentacrinus before our 
cruise is ended. We have, as I mentioned, various 
Annelids and Gephyreans, and some fine species of 
Madreporia of the deep-sea forms. 

We have an interesting set of serial thermometric obser- 
vations, which show that there is a slight difference in the 
bottom temperature between the basins east and west of 
Sardinia, the latter being slightly colder. Negretti and 
Zambra’s new deep-sea thermometers have answered 
admirably, suspended in the peculiar frame devised by 
Capt. Magnaghi. HENRY HILLYER GIGLIOLI 

Naples, August 20 


ON THE VELOCITY OF LIGHT 


HE result announced by Young and Forbes (Roy. 
Soc. Proc., May 17, 1881) that blue light travels zx 
vacuo about 1°8 per cent. faster than red light, raises an 
interesting question as to what it is that is really deter- 
mined by observations of this character. If the crest of 
an ordinary water wave were observed to travel at the 
rate of a foat per second, we should feel no hesitation in 
asserting that this was the velocity of the wave; and 1 
suppose that in the ordinary language of undulationists 
the velocity of light means in the same way the velocity 
with which an individual wave travels. It is evident 
however that in the case of light, or even of sound, we 
have no means of identifying a particular wave so as to 
determine its rate of progress. What we really do in 
most cases is to impress some peculiarity, it may be of 
intensity, or of wave-lengtb, or of polarisation, upon a 
part of an otherwise continuous train of waves, and de- 
termine the velocity at which this Acculiartty travels. 
Thus in the experiments of Fizeau and Cornu, as well as 
in those of Young and Forbes, the light is rendered inter- 
mittent by the action of a toothed wheel; and the result is 
the velocity of the group of waves, and not necessarily 
the velocity of an individual wave. In a paper on Pro- 
gressive Waves (Proc. Math, Soc. vol. ix.), reprinted as 
an appendix to vol. ii. of my book on the “Theory of 
Sound,” I have investigated the general relation between 
the group-velocity UV and the wave-velocity 7 It appears 
that if 4 be inversely proportional to the wave-length, 


mrCe es) 
o ae 
and is identical with I” only when V is independent of &, 
as has hitherto been supposed to be the case for light in 
vacuum. If however, as Young and Forbes believe, 
varies with 4, then U and I’ are different. The truth is 
however that these experiments tell us nothing in the first 
instance about the value of I. They relate to UV; and if 
Tis to be deduced from them it must be by the aid of 
the above-given relation. 

When we come to examine more closely the form of 
this relation, we see that a complete knowledge of V7 (as 
a function /) leads toa complete knowledge of U, but that 
a complete knowledge of (/—all that experiments of this 


kind can ever give us—does not determine V, without the 
aid of some auxiliary assumption. The usual assumption 
is that V is independent of 4, in which case U is also 
independent of 4 If we have reason to conclude from 
observation that Vis not independent of 4, this assump- 
tion is disproved; but we can make no progress in 
determining V until we have introduced some other. 

It is not easy to see how the missing link is to be 
supplied; but in order to have an idea of the probable 
magnitude of the difference in question 1 have assumed 
the ordinary dispersion formula V = A + BF? to be 
applicable, Taking the ratio of wave-lengths of the 
orange-red and green-blue lights employed as 6 :5, I find 
that for red light Y = U (1 — ‘0273), sothat the velo- 
city of the wave would be nearly 3 per cent. less than 
that given by Young aud Forbes as the result of the 
experiment. 

Under these circumstances it becomes a matter of 
interest to examine the bearing of other evidence on the 
question of the velocity of light. Independently of the 
method of the toothed wheel, the velocity of light has 
been determined by Foucault and Michelson using the 
revolving mirror. It is not very obvious at first sight 
whether the value thus arrived at is the group-velocity 
or the wave-velocity, but on examination it will be found 
o be the former. The successive wave-fronts of the 
light after the first reflection are not parallel, with the 
consequence that (unless be constant) an individual 
wave-front rotates in the air between the two reflections. 

The evidence of the terrestrial methods relating ex- 
clusively to UY, we turn to consider the astronomical 
methods. Of these there are two, depending respectively 
upon aberration and upon the eclipses of Jupiter’s satel- 
lites. The latter evidently gives U. The former does 
not depend upon observing the propagation of a pecu- 
liarity impressed upon a train of waves, and therefore has 
no relation to U. If we accept the usual theory of 
aberration as satisfactory, the result of a comparison 
between the coefficient found by observation and the 
solar parallax is / —the wave-velocity. 

The question now arises whether the velocity found 
from aberration agrees with the results of the other 
methods. A comparison of the two astronomical deter- 
minations should give the ratio /:V, independently of 
the solar parallax. The following data are taken from 
Mr, Gill's “Determination of the Solar Parallax from 
observations of Mars made at the Island of Ascension in 
1877.” ’ 

The time 4, required by light to travel a mean radius 
of the earth’s orbit, has been determined by two astro- 
nomers from the eclipses of Jupiter’s satellites. Delambre 
found, from observations made in the last century, 
& = 403°2s., but recently Glasenapp has obtained from 
modern observations the considerably higher value, 
k= 5008s. +102. With regard to the constant of 
aberration, Bradley’s value is 20725, and Struve’s value 
is 20445. Mr. Gill calculates as the mean of the best 
modern determinations (nine in number), 20"°496. _ 

If we combine Glasenapp’s value of # with Michel- 
son’s value of the velocity of light, we get for the solar 
parallax $76. Struve’s constant of aberration in con- 
junction with the same value of the velocity of light gives 
8’-81. From these statements it follows that if we regard 
the solar parallax as known, we get almost the same velo- 
city of light from the eclipses of Jupiter’s satellites as 
from aberration, although the first result relates to the 
group velocity, and the second to the wave velocity. If 
instead of Struve’s value of the constant of aberration 
we take the mean above spoken of, we get for the solar 
parallax 8”78, allowing still less room for a difference 
between U and I. ' 

Again, we may obtain a comparison without the aid of 
the eclipses of Jupiter’s satellites by introducing, as other- 
wise known, the value of the solar parallax. Mr. Gill’s 
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value from observations of Mars is $’°78, agreeing exactly 
with Michelson’s light velocity and the mean constant of 
aberration, Some other astronomers favour a higher 
value of the solar parallax, such as $86; but whichever 
value we adopt, and whether we prefer Cornu’s or Michel- 
son’s determination of the light velocity, the conclusion 
is that there can be no such difference between the group 
velocity and the wave velocity as 2 or 3 per cent., unless 
indeed the usual theory of aberration requires serious 
modification. These considerations appear to me to 
increase the already serious difficulties, which cause hesi- 
tation in accepting the views of Young and Forbes. The 
advent of further evidence will doubtless be watched with 
great interest by scientific men. 

One other point I may refer to in conclusion. Specu- 
lations as to harmonic relations between various spectral 
rays emitted by a glowing gas proceed upon the assump- 
tion that the frequency of vibration is inversely propor- 
tional to the wave-length, or, in other words, that the 
velocity of propagation V is independent of the wave- 
length, the question now at issue. If the views of Young 
and Forbes are correct, calculations of this kind must be 
overhauled. On the other hand, the establishment of 
well-defined simple ratios between wave-lengths would 
tend to show that / does not vary. RAYLEIGH 

August 15 


JSAP OF HRUC, ILIRCLETE L036 (HOVEILIG RTS Fae 


pNeUsT 9, 1881, witnessed the first practical applica- 

tion in the United Kingdom of the electric light to 
the illuminating of coal-mines. The Earnock Colliery, 
near Hamilton, Lanarkshire, belonging to Mr. J. Watson, 
has been fitted with Swan’s incandescent lamps specially 
arranged with outer lanterns of stout glass, air-tight, and 
provided with steel guards. The workings in which the 
lamps were fixed are 118 fathoms, or 708 feet below the 
surface. Twenty-one brilliant little lights placed at the 
pit-bottom, in the roads, and at the actual face of the seam 
where active operations were in process, supply an illu- 
mination of a very different character from the dismal 
glimmer of an occasional Davy. The electricity was 
generated by a dynamo-electric machine at the surface 
worked by a special 12 horse-power engine, and conveyed 
by two cables, first along telegraph poles to the pit mouth, 
then down the shaft to the workings, in one section to a 
distance of half a mile. The overhead wires are naked 
copper wires of 3 inch diameter, while those below ground 
are carefully insulated, and in the shaft are protected with 
an outer tube of galvanised iron. At suitable points of 
the circuit safety air-tight switches, the invention of 
Messrs. Graham of Glasgow, are inserted to afford control 
over individual lamps. The mine was visited two days 
after the installation of the light by members of the 
Mining Institute of Scotland, with whom was Mr. W. 
Galloway, whose remarkable experiments on the explosive 
effects of coal-dust will be remembered in connection with 
the more recent report of Prof. Abel. The party were 
photographed in the workings. An experiment was made 
with a lamp to test whether in the event of its being 
broken by accident a surrounding atmosphere of explosive 
gas would or would not be kindled by the strip of red-hot 
carbon before it had had time to cool. Into a box con- 
taining about three cubic feet of explosive gas a single 
lamp, removed from its outer protecting case of stout 
glass, was placed, and the current was turned on. The 
fragile bulb inclosing the incandescent carbon thread was 
then purposely broken, when the gas inclosed in the box 
immediately exploded. No such occurrence could possibly 
happen if the protecting case of stout glass is properly con- 
structed. The risk of accident must be considered as 
immensely less than that of the ordinary Davy lamp, 
especially when it is remembered that with the brilliant 
light of the electric lamps they need no longer be carried 


in the hand or set down upon the floor near the actual 
spot where the coal is being got, but will be fixed overhead 
at a safe distance against the wall of the mine. The ease 
with which the light can be turned out during the firing 
of a blast is another point in their favour. The proprietor 
of the Earnock Colliery is greatly to be congratulated on 
the step he has taken. In 1880 the death-roll of the slain 
by explosions of fire-damp in Great Britain reached the 
figure of 499 persons. We venture to predict that the 
universal adoption of electric lighting in fiery mines would 
reduce this figure to one-tenth of its terrible proportions. 
How many years will it be, we wonder, before the adop- 
tion of electric lighting will be made compulsory by Act 
of Parliament? And how many colliery owners will dis- 
cover, we would ask, when driven to this course by com- 
pulsion, that in the Jong run they effect an economy by 
discarding the clumsy and unsafe “safety ”-lamp, which 
will so soon be numbered with the “ flint mill” amongst 
the relics of the past? 


SINGULAR STONE HATCHETS * 


asus PITRE DE LISLE has lately called 
4 attention to a singular class of stone celts or 
hatchets which have for the most part, if not indeed only, 
been found in Brittany and North-Western France. 

These hatchets, instead of tapering away to a more or 
less conical point at what has been termed the butt-end, 
suddenly expand close at that part, so as to present a 
somewhat button-like termination. In one instance, at 
least, the hatchet ends in a spheroidal ball not unlike that 
which one occasionally sees on the horns of cows which 
are inclined to make too frec use of their natural arms of 
offence. In the case of the hatchets, however, the button 
is at the opposite end to that which was in use for cutting. 
These blades vary in length from about three inches to 
as much as fifteen inches, and are all made of rocks 
belonging to the family of Diorites, principally of 
Aphanite. 

M. de Lisle has given to these instruments the name of 
“ haches a téte” or “haches a bouton, and has pointed 
out the similarity which in some respects they bear to 
hatchets of Carib origin and to the mers of New Zea- 
land. In these instances the object in view in for > 5a 
projecting rib round the end of the blade was no doubt 
to afford the means of preventing it from slipping out ot 
the handle or hand which held it. He thinks that the 
same object led the makers of these French blades to 
adopt the same form, and that the hatchets, after passing 
through a transverse hole in their hafts, were secured by 
cords wound around them, which abutted against the 
projecting rims at their small end. In his opinion there 
is a representation of this method of hafting to be seen 
among the sculptures on the dolmen of Mané-Lud. 

It is a remarkable circumstance that the hatchets of 
this particular form appear to be restricted to so small a 
district of France, and not to occur elsewhere. M. de 
Lisle is in consequence inclined to assign the develop- 
ment of this type to a late period in the Neolithic age, 
and has offered some reasons for inferring that in Brittany 
the use of bronze hardly found a home, and that stone 
was the principal material employed’ for cutting tools 
when first that part of Gaul was brought in contact with 
Roman civilisation. It seems probable enough that in 
that as in other countries there were districts which lay 
far away from the principal highways of progress and 
civilisation, and where old-world usages prevailed long 
after material advances had been made in more fortunate 
but not very distant regions. 

We may however be allowed to doubt whether the 
country of the Veneti, the most enterprising maritime 
tribe of Gaul, whose ships in the days of Julius Cesar 
were already provided with chain-cables of iron, were 
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among those in the rear of civilisation. However this 
may be, M. Pitre de Lisle has done good service to 
archzology in publishing his monograph upon this 
peculiar form of stone implement or weapon. 


INTERNATIONAL BUREAU OF WEIGHTS 
AND MEASURES 

ey OER the authority of the Comité International, 

- representing several countries of Europe, the 

United States, and South America, there has been 

recently published, by Gauthier-Villars of Paris, an 


important volume of Memoirs by Dr. Broch (Directeur | 


du Bureau), and Drs. Pernet, René-Benoit, and Marek 
(Adjoints du Bureau), on the following subjects relating 
to the determination of units of measure and weight. 

As the intensity of weight varies with geographical 
position and height above level of the sea, the Comité 
give in their first memoir tables of the ratio of the 
acceleration of weight at the level of the sea, for different 
latitudes, to its acceleration at latitude 45° (Paris), to 
which latitude the Comité recommend that all weighings 
might be referred. The tables are based on the formula 
of Laplace, the coefficients of which are corrected by 
Broch in accordance with recent deductions as to the 
figure of the earth. In the second memoir, which relates 
to the tension of aqueous vapour, certain corrections of 
hitherto accepted results are also indicated, particularly the 
errors of calculation in Regnault’s tables as shown by 


Moritz, and new tables are given for tensions at all | 


absolute barometer heights for normal degrees from 
— 30° to + 101° C. 

With reference to the fixed points of mercurial thermo- 
meters, the Comité adopted the proposition that the point 
o° of the Centigrade thermometer should be fixed at the 


pressure of 760 mm., when determined in 45° latitude, | 
Also at the Congress | 


and at the mean level of the sea. 
of Meteorologists at Rome in 1879 there was adopted 
the proposition of Dr. Pernet, to fix the boiling point of 
water, 100° C., under the above pressure, so as to render 
strictly comparable the temperatures observed at different 
places. Degrees of temperature between these points 
are termed normal-degrees. 

Tables are also given, by which may be calculated the 
weight of a litre of pure air in different latitudes and at 
different altitudes. In London (lat. = 51° 30’, alt. =6°7 
metres) the weight is 12938 grammes. The Comité have 
adopted the term litre for expressing the volume of a 
kilogram of pure water, instead of the term cubic-deci- 
metre. 

In a report by M. Herr on the Austrian unit of weight 
(Vienna, 1870), the volume of pure water at various tem- 
peratures is stated from the means of observations by 
Muncke, Stampfer, Kopp, and Pierre, the maximum 
density of water being taken at 3°92796C. By this 
formula there have been calculated, under the directions 
of the Comité, tables of the volume and specific weight 
of water from 0° to 30° C. 

One of the principal works executed during 1878-9 was 
the comparisons of the standard kilograms at Vienna, 
Paris, and London. 
parisons 
methods and instruments, has obtained great accuracy. 
The probable error of his weighings is about o’0o2 mgr., 
or 1-500,000,cocc:h part of the whole weight. The results 
also show that the material of which the standards are 
made, 90 per cent. of platinum and ro per cent. of iridium, 
is of all known bodies the least affected by time or atmo- 
spheric changes. 

Ina paper on Fizeau’s apparatus for determining the 
rates of expansions of bodies by heat, by means of an 
optical method founded on the phenomena of interference, 
Dr. Benoit gives the results of his own experiences with 
a similar apparatus. The results show the wonderful deli- 


An elaborate report on these com- | 
is given by M. Marek, who, by improved | 


cacy of Fizeau’s dilatometer, as the expansions by beat 
of small specimens of platinum are shown in a manner 
ee aaa to millionths of a millimetre (0 a00e0004 
inch). 

An interesting account of the establishment and objects 
of the Bureau is given in a preface to this volume by the 
Secretary to the Comité, Dr. Ad. Hirsch ; and it is hoped 
that the efforts made by the Comité to bring about 
international agreement on the scientific points above 
referred to will commend themselves to all engaged in 
accurate work, H. J. CHANEY 


A MODEL PUBLIC LIBRARY 


NGLISHMEN are fond of descanting upon the evils 

of too much centralisation, which they see displayed 
| in some foreign systems of government, urging the amount 
| of red tape rendered almost necessary, its inflexibility, 
| and lack of adaptation to the infinitely-varying cireum- 
| stances of different communities. But, on the other hand, 
| the extravagant cost of working every undertaking by a 


separate organisation, especially in a community not large 
enough to make such undertakings great matters, must 
come forcibly home to many of those who are naturally 
selected to work upon several. 
There has lately come under our notice an admirable 
case of a public library avoiding this waste, securing all 
| the energy of private zeal, and at the same time increasing 
| the working power of it by becoming, as a public library 
should become, the centre of all secondary education 
and the parent stem of many and various branches. If 
any of the smaller towns of England feel that a free 
library would not in their case stand by itself on account 
of small income, we commend this to their notice asa 
specimen of the advantages of co-operation. 

Watford has a population of about 10,000, and the 
penny rate on last year’s gross rental of 34,589/. brought 
in 1442, 2s. Yet this small amount has developed round 
it an expenditure of 7oo/. a year, equal to five times the 
largest rate collected, besides a large outlay on buildings 
at the beginning, costing some 3000/, subscribed, in addi- 
tion to the gift of theland. Ten distinct sections are worked 
in connection with it. The accounts of each are shownina 
separate balance-sheet each year, and the agenda paper, 
with notice of committee-meetings, shows how methodi- 
cally the work of each section is carried out and over- 
hauled. 

Section A, the Library proper, contains about 7000 
volumes ; a payment of three shillings a year, or fourpence 
_a month, is required for taking books home to read ; the 
yearly issues accordingly aniount to about 12,000, The 
only free part of the library, the reading-room, shows a 
something similar use of books ; it is patronised chiefly 
by young men in the winter time, under the arrangements 
of Section D. The small subscription enables the book 
committee to spend about 50/. a year in new books; 
magazines and periodicals being supplied by a separate 
club, connected, of course, with the institution. We 
should be glad to see the troublesome and irksome system 
of guarantors dropped. Towns whicu have freed them- 
selves from the labour and annoyance they entail, though 
containing far larger proportions of the “great unknown ” 
than can a place of the size of Watford, have found no 
evil result. The subscription also, though small, seems 
to render it less necessary here. 

Section B is the School of Science and Art, the latter 
| division showing clearly that the public library at Wat- 

ford by no means attends to the wants of the industrial 
classes only, for non-Government pupils may pay six 
guineas a year for drawing only. For the benefit of the 
evening classes, at which non-Government pupils pay a 
guinea and a half for the year’s instruction, and Govern- 
| ment students (whose income, that is, or parents’ income, 
does not exceed 200/, a year) half that, “the subjects are 
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arranged to meet the requirements of artisans and those 
engaged in mechanical trades, and include mechanical 
drawing, building, construction, modelling, model draw- 
ing, outline drawing, and shading.” 

This section includes science teaching also, and classes 
were formed last year in inorganic chemistry, botany, 
principles of agriculture, fully illustrated by experiments ; 
shorthand also, a useful help to all such studies. 

Section C is Entertainments, and is set going or stopped 
as occasion offers; of course it is expected to be a help 
to the general fund. 

Section D is the Youths’ Institute, supported also by 
special honorary subscribers and by one penny a week 
paid by its members for admission to the reading-room, 
because without that the room was too full. Let us hope 
that such a very unsatisfactory statute of limitations may 
soon cease to be necessary. An extra rate would hardly 
be grudged in such a case, and it is a strong argument 
for Parliament authorising one. 

Section E is a Private Subscription-room, supported by 
about a hundred members, who subscribe ten shillings a 
year each, spent in newspapers and periodicals, made 
available to the public after their use by the club. 

Section F is a School of Music, where some of the best 
masters obtainable in London are engaged, two of whom 
take the combined instruction, and four take separate in- 
struction. Nine different classes of lessons are arranged 
for, again not free, but all made available to those who 
wish for them, at very little expense or labour to them- 
selves. It is now supported by 160 students, and by 
subscriptions from the vice-presidents. 

Section G is the nucleus of a Museum ; and how trea- 
sures of local interest are lost to a town for want of such 
a nucleus in trustworthy hands, the writer knows well ! 
Central museums also can casily supply duplicate trea- 
sures to such institutions in almost perpetual succession. 

Section H, the English Literature Club, meets weekly 
through the winter, at the library rooms, adding greatly 
to the care with which books are read, and, consequently, 
to the pleasure and information drawn from them. A 
very small subscription pays its, no doubt very small, 
expenses, 

Even needlework in elementary schools, though spread 
about half the County of Herts, and patronised by a 
goodly company of influential ladies throughout the 
district, has its “head centre” in a committee of three 
gentlemen of the Watford Public Library. Fifty-four 
schools compete, and 1500 specimens are shown, in six 
classes of work, all having undergone a strict and very 
systematic examination. 

The same association supports also a School of 
Cookery. 

Other offshoots of the Library are the Herts Natural 
History Society, the Foresters’ Club, Junior Foresters’ 
Club, and the Shepherds’ Club, each having its meeting- 
place at the library rooms. 

Now among this variety of work there is probably 
none which is not carried on in nearly all the larger 
towns of England by sowe means. What we wish to set 
forth is the reasonableness of its all forming together the 
work of a single “committee of education,” not neces- 
sarily elementary only by any means; and that a rate- 
supported public library should be the central institution, 
whose committee should set in co-ordinate motion all the 
parts of this local educational machine. Sucha committee 
need not attempt to take into its hands the entire control 
of each separate branch, but should work all together 
with as little friction and loss of labour as possible, and 
especially should this be the case, as we have said, in our 
smaller towns. Very great is the economy of one institu- 
tion working all together, in the matter of rooms, adver- 
tising, and printing; in one man receiving, as the 
librarian does at Watford, all the subscriptions and fees 
paid to these various societies, the 5 per cent. allowed 


him upon all giving him a tangible interest in increasing 
each, as such a central worker must have the means of 
daing, and in stirring all up to a friendly rivalry in well- 
doing. And the advantage can hardly be over-stated of 
the power of such an organisation to bring together 
earnest workers, who might otherwise have followed 
either a secluded path or one crossing that of other 
workers ; in the one case, occurring most frequently in 
small communities, doing little for the advance of intelli- 
gence and information; and in the other case, to which 
large cities are most liable, wasting time and efforts which 
are often thwarted by mere local jealousies. 


NOTES 


In June of the present year the freshwater jelly-fish (Zisnno- 
codium Sowerbii) reappeared in the Royal Botanical Society's 
Gardens, Regent’s Park, though in no great numbers. At the 
suggestion of Mr. George Busk, F.R.S., and with the courteous 
assistance of Mr. W. Sowerby, a s nall number were captured 
and transferred to the Victuria tank in Number 10 Honse at the 
Royal Gardens, Kew. Nothing was known of their fate till 
about a week azo, when it was observed that the whole tank 
was swarming with the prozeny of the small colony brought 
from London. 


THE Local Committee at York have heen making landable 
exertions for the accommodation of those who intend to be present 
at the meeting of the British Association next week. They have 
prepared a long Jist of hotels and lodgings, with prices, at the 
same time stating that the prices of the lodgings are higher than 
will be eventually charged, ‘‘as there is abundance of good 
acco.nmodation at reasonable rates.” They have also issued a 
time-table of the arrivals and departures of trains at York station 
from the principal towns in the kingdom, with special tables for 
the local lines. A map of the city has besides been prepared, 
showing the situation of the principal buildings, the meeting- 
places of the various sections, and the principal hotels, of which 
there are fourteen. 


THE 7imes Geneva correspondent gives some further particu. 
lars concerning Prof. Raoul Pictet’s model steamer now in 
courre of construction, with which he expects to reach a speed 
of forty miles an hour, and which will make a trial trip on the 
lake in November next. Her dimensions are—16 metres long 
and 3°50 metres wide. When lying at anchor she will draw 33 
centimetre, fore and 44 centimetres aft; at full speed r centi- 
metre forward and 16 centimetres aft. The engine will be 
placed amidships, from which point to the stern the screw-shaft 
and the keel form an inclined plane; the bows are long, taper- 
ing, and wedge-shaped. Prof. Pictet reckons that his invention 
will lead to a great saving of fnel, inasmuch as a steamer hnilt 
on his plan, after being started with say 100 horse-power, may 
be kept up fnll speed with an expenditure of force equal to thirty 
horses, The form of the bull, on which the maintenance of the 
ship’s equilibrium will depend, cannot be explained without a 
diagram. Prof, Pictet is quite confident in the success of his 
invention, and his previous scientific achievements have been so 
remarkable that many people who cannot follow his reasoning 
have no hesitation in accepting his conclusions. 


THE inhabitants of Havre are collecting money for raising a 
statue to Sauvage, who is considered in France as having applied 
the screw to the propelling of steamers. 


A TELEGRAPHIC experiment of a singular description was 
tried last week at the Trocadéro, It consists merely in the 
reading of large silvered zinc letters, a square metre in size, 
fixed on a blackened board, by refracting telescopes. This 
method has succeeded very well from the Trocadéro to the 
Panthéon, a distance of about three miles. The inventor, an 
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officer in the French service, thinks he will succeed in reading 
messages at a distance of sixty miles under favourable circum- 


stances. 


M. EvGENE GoparbD, the celebrated French aéronaut, who 
has been making ascents at Gotha, has been made by the Grand 
Duke a knight of his order. M. Darmentiers, another French 
aéronaut, having ascended from Montpelier, has been less suc- 
cessful, He was driven by a strong wind out to the Medi- 
terranean Sea, where he perished according to all proba- 
bility, no news having been received from him up to the latest 
date. 

AN advertising vehicle is circulating in the Paris streets lighted 
at night by voltaic electricity obtained by bichromate elements, 
It circulates all round the Boulevards, 


THE triple granite concentric vaulting of the St. Gothard 
Tunnel, in the quicksand formation under Andermatt, is now 
completed, and as the rings previously constructed remain intact, 
it is confidently hoped that a difficulty at one time thought to be 
insuperable has been conquered, and that the great tunnel will be 
finisbed by the end of October. 


From the Report in the last Technological Examination of 
the City and Guilds of London Institute we see that the number of 
cmdidates and centres for examination have largely increased. 
Yhe results are generally better than in the previous year, though 
from the examiner's reports there is, in most subjects, much to 
be desired. No doubt in the course of a few years, when the 
Institute has been fairly at work, the improvement in technical 
knowledge in the country will be very marked. 


AN official investigation shows that the phylloxera infests an 
area of over 8000 square metres of the vineyards at Heimersheim, 
near Remagen, on the Rhine. The diseased vines were imported 
from Austria. Energetic steps are being taken for the annihila- 
tion of the disease. 


THE death is announced of Capt. Popelin, one of the Belgian 
African explorers, who had established the station at Karema, 
on the south-east shore of Lake Tanganyika, where, apparently, 
he has succumbed to fever. Capt. Popelin was only thirty-four 
years of age. 


THE British Archzeological Association is holding its meetings 
at Malvern, which forms an admirable centre for excursions to 
antiquities of all kinds. 


THE ‘‘ Polytechnic” expires this week, many of our readers 
will be sorry to hear, The age seems to have outgrown its toy 
science, though doubtless the institution did good in its day in 
paving the way for the popularisation of real science. In the 
memories of our older readers it will doubtless be associated 
with many a happy day. 


Mr, WILLIAM ARCHER, F.R.S., Librarian of the National 
Library of Ireland, has just issued a pamphlet which we com- 
mend to his fellow-librarians. The pamphlet consists of ‘sug- 
gestions as to public library buildings, their internal plan and 
construction, best adapted to effect economy of space (and, 
hence, saving of cost), and at same time most conducive to 
public, as well as administrative, convenience, with more espe- 
cial reference to the National Library of Ireland.” We cannot 
enter into the details discussed by Mr. Archer, but his leading 
principles as to arrangement may be thus summed up in his own 
words :—‘‘ Central reading-rooms and offices connected, by short 
and sufficiently numerous radii, with a continuous circuit of 
book-rooms around and beneath the same, the books in the 
book-rooms on a greater or less number of tiers of standing 
presses, these not more than eight feet high—thus securing the 
immense boon of the aLolition of ladders and galleries, and saving 
at once space (and cost) as well as the time of the public.” Mr. 


Archer draws attention to the fact that the question of space is 
gradually becoming more and more urgent as regards this, the 
only large public library in Ireland, and that if the providing of 
enlarged accommodation is to be delayed until a science and 
art museum and a metropolitan school of art should be built, 
so as to hand over the buildings at present occupied by these for 
library purposes, it looks very probable that the library must 
come to a ‘‘stand still.” He states further that the number of 
readers was never before so great as during the past winter, 
the evening readers having especially increased, The National 
Library of Ireland, therefore, even in its present cramped and 
inadequate quarters, is fulfilling a mission of usefulness. 


AN important discovery has been made in the vicinity of 
Kenneh, Upper Egypt. No less than thirty-six well-preserved 
sarcophagi have been brought to light. They almost exclusively 
belong to the kings and queens of the older Thebes Dynasty, 
They contained mummies, papyrus scrolls, Osiris statuettes (some 
thousands), ornaments, and talismans. The royal names of 
Raskenes, Amenophis I., Ahmes, Nofretari, Aahhotep, Totmes 
If, and IIf., Seti I., Ramses XL1., Pinotemw, and other Pharaohs 
are mentioned in the texts, and show the importance of the dis- 
covery, The sarcopbagi were all found in one sepulchral 
chamber, 

THE ‘Smithsonian Report” for 1879 affords ample evidence 
that the Smithsonian Institute continues to carry on its great 
work with increasing efficiency. Its grants of money have been 
devoted to the carrying out of anthropological researches and 
geographical explorations, and to the publication of a large 
number of works bearing on the progress of science. Large 
additions have been made to the various departments of the free 
museum of the Institute. The Appendix to the Report, occu- 
pying the larger half of the volume, contains a number of 
papers bearing on the anthropology of the North American 
Indians, one paper of considerable length being ‘‘A Study of 
the Savage Weapons at the Philadelphia Exhibition,” by Mr, E, 
H. Knight. Other papers in the Appendix are: ‘‘On the 
Present Fundamental Principles of Physics,” by Prof. Franz 
Joseph Pesko; ‘fA Universal Meteorograph, designed for De- 
tached Observatories,” by Prof. E. S. flolden. 


THE Transactions of the Norfolk and Norwich Naturalists 
Society for 1880-81 contains several useful papers. One of the 
most interesting is that of Mr, Southwell, ‘* On the Extinction 
of Species by the Indirect Acts of Man.” Mr, Southwell 
adduces a number of instances in point, showing that experi- 
mental acclimatisation sometimes leads to disastrous results, 
Mr. 1]. W. Feilden contributes some remarks on the Natural 
History of Franz-Josef Land. From the presidential address we 
are glad to see that the Society continues to prosper. 


A SHORT time ago a colossal whale was captured and killed 
on a sandbank near Westerland-Lylt (Schleswig). It measured 
52 feet in length, 26 feet in circumference, and its tail-fin spanned 
7 feet across. The animal must have entered the Watten Sea 
during high tide and lost itself in shallow water, when the 
receding tide left it upon the sand. 


THE Medical and Sanitary Exhibition, organised by the Com- 
mittee of the Parkes Museum, was open for the last time on 
Saturday, August 13, when the number of visitors, exclusive of 
season-ticket holders, was 1,221, making a total of 24,333 
visitors for the fonr weeks during which the Exhibition has been 
open, allowing only for one visit by each season-ticket holder, 
During the day the secretary, Mr. Mark Judge, visited the 
different exhibitors for the purpose of ascertaining their opinion 
as to the success of the Exhibition. The exhibitors generally 
expressed themselves as well satisfied with the result, some going 
so far as to say that they had done an exceptional amount of 
business owing to the fact that a very large proportion of the 
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visitors had been either medical men, architects, or engineers. 
The representatives of the exhibitors, who have been in daily 
attendance during the Exhibition, marked their appreciation of 
the arrangements made for their convenience by presenting on 
Saturday a small purse of gold to the superintendent, Mr. 
Smithson. The closing of the Exhibition was taken advantage 
of by the St. John Ambulance Association to give a demonstra- 
tion of ambulance practice, and during the afternoon a large 
number of the vi-itors assembled in the conservatory to witness 
the practice, which was conducted ‘by Major Duncan, Mr. 
Cantlie of Charing Cross Hospital, Mr. Furley, Dr. Crook- 
shank, and Surgeon-major Baker. Prizes were competed for by 
squads of the Grenadier Guards, the Finsbury Rifles, and the 
Metropolitan Police. Mr. John Eric Erichsen (the chairman), 
Dr. Poore, Dr. Steele, Mr. George Godwin, Mr. Rogers Field, 
and other members of tbe Exhibition Committee were present 
during the day. It is expected that the prizes which have been 
awarded will be distributed at the Annual Meeting of the Parkes 
Museum in the autumn. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Ring-tailed Lemur (Lemur catfa) from 
Madagascar, presented by Mr. E, O. Brookfield; a White- 
collared Mangabey (Cercocebus collaris) from West Africa, pre- 
sented by Mr. James Jameson; a Diana Monkey (Cercopithecus 
diana) from West Africa, presented by Mr. Louis Wyatt; a 
Macaque Monkey (Afacacus cynomolgus) from India, presented 
by Mr. R. Edge; two Vulpine Phalangers (Phalangista vulpina) 
from Australia, presented by Mr. George White; a Lesser Sul- 
phur-crested Cockatoo (Cacatua sulphurca) from the Moluccas, 
presented by Mrs. Beard; two Wonga-wonga Pigeons (Leuco- 
Sarcia picata) from New South Wales, presented by Mr, J. 
Burnham; a Royal Python (Python regtus) from West Africa, 
presented by Mr. G. H. Garrett ; a Grey Parrot (Psdttacus eri- 
thacus) from West Africa, deposited ; a Lesser White-nosed 
Monkey (Cercopithecus petaurista), two Pluto Monkeys (Cerco- 
pithecus pluto) from West Airica, purchased; a Zebu (Sos 
indicus), a Pampas Deer (Cariacus campestris), born in the 
Gardens. Among-t the additions to the Insectarium during the 
past week are pupze of Adfacus aurota (one of which has since 
emerged) and Ceratocumpa ixion, from Brazil; larve of the 
Madder Hawk-Moth (Detlephila galii), the Death’s-head Hawk- 
Moth (Acherontia atropos), the Poplar Hawk-Moth (Swmerinthus 
Populz), and Fox Moth (Sombyx rudi), and perfect insects of the 
Water Stick-insect (Razatra linearis). 


PHYSICAL NOTES 


M, SAMUEL, of Ghent, has brought before the Belgium 
Academy a method of registering telegraphic signals received 
through the mirror galvanometer (2z//., No. 5). On the screen 
receiving the light are fixed two selenium elements, one to the 
right, the other to the left. When either is illuminated its 
conductivity of course increases, and it acts as a relay on an 
electro-magnet, which causes a Morse dot or dash to be marked 
on paper, There are two local batteries, one having two cir- 
cuits, which pass through the selenium pieces and the electro- 
magnets, while the other is forthe electro-chemical writing. In 
this latter, a band of paper saturated with iodide of potassium 
passes continuously over a small copper cylinder which is con- 
nected with one pole of the second battery, Above the paper 
are the ends of the armatures of the electro-magnets ; to one is 
attached a vertical platinum rod, to the other a small triangle 
with platinum base (horizontal). The rod and triangle are con- 
nected, through the armatures, with the other pole of the second 
battery, and they press the paper band on the cylinder each time 
the armatures are attracted, giving a dot or a dash as the case 
may be. The dashes, instead of being longitudinal, are at right 
angles to the length. If the ordinary lamp of the galvanometer 
be replaced by sunlight or hme-light, the electro-magnets (M. 
Samuel points out) may be actuated directly without use of a 
galvanometer relay ; Bell's selenium elements having an average 
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resistance of only 150 ohms in sunlight, and 300 ohms in 
darkness. 


AN evaporimeter with constant level has been recently de- 
scribed by Prof. Fornioni (Hea/e Jt. Lomb, vol. xiv. fasc. x.-xi). 
It consists of an oblong wooden case with a brass spiral descend- 
ing into it from a micrometric screw. The spiral carries at its 
lower end a small glass vessel which acts as feeder. A glass 
siphon extends outwards horizontally from the feeder, and has at 
its outer end a small cup, in which the evaporation takes place. 
As the water evaporates in the cup the feeder is lightened, and 
rises by action of the spiral, thus keeping the level constant. A 
fine layer of oil in the feeder prevents evaporation from its 
water-surface, There are guides to control the vertical move- 
ments of the feeder, which, moreover, are indicated by means of 
a weighted thread, affecting an external index ona disk. The 
graduation of the instrument is expressed in millimetres of the 
height of water in the evaporating vessel. 


Sicnor Mauri (Aiv. Sef. Jnst. No. 11) obtains an economi- 
cal and very compact battery carbon, intimately united with the 
electrode, as follows :—Finely-powdered graphite is mixed with 
an equal weight of sulphur (which should be free from carbonates), 
and the mixture is heated in an iron vessel until complete fusion 
of the sulphur, The temperature should not be raised beyond 
200°, When the mass is fluid it is poured into a suitable metal- 
lic mould, anda thick copper wire, bent zigzag, is quickly in- 
serted, a part being left projecting. The mass is let cool slowly: 
then it is easily drawn from the mould and is ready for use. 
These carbons have a conductivity practically equal to that of 
retort carbon, and are more electro-negative, consequently better 
adapted for electromotive force. Coke-powder cannot be sub- 
stituted for graphite, because it has tuo little conducting power. 
By increasing the proportion of sulphur, the resistance may be 
increased at will, and strong resistances may be thus easily pre- 
pared in place of resistance-coils of copper wire. (S. Mauri 
further indicates a way of utilising graphite in construction of a 
miner’s fuse. } 


REPEATING Mercadier’s experiments in which an intermittent 
beam meets smoked a surface witbin a glass tube containing 
aqueous or ammoniacal vapour, and furnished with an ear-tube, 
Prof. Mugna lately (Azz. Sci. Jud. No. 11) made the effects 
much better heard by attaching a small microphone to an elastic 
membrane closing the tube; and it was possible to operate at 
such distance from the interrupting apparatus, that its noise was 
no longer disturbing. Prof. Mugna further experimented by 
suspending horizontally from a cocoon-fibre, within a glass case, 
a short fine glass rod, with terminal laminz of card or glass, or 
very fine metallic foil. An intermittent beam sent against one 
of the laminze when they were in a position parallel to the wheel 
drove the system round in direction of the beam, indicating 
(the author considers) a direct action of the latter, An air- 
curreat due to thermal action should produce the opposite 
motion. Besides, the phenomenon is still better when the air is 
rarefied. 


IN a note to the Vienna Academy, Dr. Margules calls atten- 
tion to the beautiful figures that are produced in glycerine, when 
the liquid is moved in a regular way, by rotation of a disk in 
contact with it. These figures afford an insight into the form 
of the surfaces and paths of the currents. They are due to the 
water contained in the glycerine. 


THE method described by Herren Kirchhoff and Hahnemann 
last year for determining the heat-conductivity of metals, has 
been applied by them (Hed, Ann, No. 7) to three varieties of 
iron, and to lead, tin, zinc, and copper; and the electric con- , 
ductivity of these metals has also been measured, The conclu- 
sion is that the ratio of these conductivities is in general constant 
in these different metals, with exception of iron, and it is thought 
the exception may be connected with magnetic properties. Herr 
H. F. Weber’s result disagrees with this, for he finds the ratio 
to be a linear function of the product of specific heat and 
density. The authors are unable to discover the cause of this 
discrepance. 


AN initial attempt to elucidate the ratio of the specific heat of 
liquid organic compounds to their composition has been made 
by Herr von Reis (Wied. Anx., No. 7). It appears from his 
researches that the difference of the molecular heat of homologous 
compounds at 20° boiling point, and from 20° to 100°, is very 
regular: in the former case it is So and in the latter 7°5. 
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Alcohols form an exception, having a comparatively high 
specific heat ; they gave the differences 9°7 and 8°5 respectively. 
Isomeric substances of similar composition have the same mole- 
cular heat, while those of unlike composition have 'a different. 
In the tables which give carbon and hydrogen differences there 
are exceptions along with regularity. For a right development 
of the theory Herr von Reis feels that more extended observation 
is necessary. 


THE idea of qualitative analysis of substances by microscopical 
examination of crystalllne forms is worked out to some extent by 
Herr Lehmann (Wied. Aun., No. 7), A shallow watch-glass 
is substitnted tor the cover glass, and serves for turning over in 
various ways the crystals which form in the inclosed solution. 
The domain of regnlar forms is avoided as unsuitable, and only 
irregular forms observed—the so-called growth-torms, crystal 
skeletons, trichites, &c., produced by acceleration of crystallisa- 
tion, viscosity, and so on. For details of Herr Lehmann’s 
method and apparatus we must refer to his paper. 


HERR SCHULLER has lately described to the Hungarian 
Academy of Sciences (Wied, Ann., No. 7) a mercury air-pump 
which works automatically, and in which all greased glass com- 
binations are dispensed with, the hermetic closure being effected 
with only glass and mercury. The evacuating power of the 
apparatus was not exactly measured; there are proofs that it is 
high. 

Mr. J. MILNE has written a careful account of the vertica 
and horizontal motions accompanying the earthquake of March 
8, 1881, in Japan. This is believed to be the first earthqnake in 
which a complete continuous record of both components of the 
motion has been obtained for a period exceeding twenty-five 
seconds, The actual maximum displacement appeared to be 
about 1°33 millims., recurring at the rate of about seven vibra- 
tions in five seconds. From the phenomena of this shock, and 
from some experiments on artificial earthquakes produced by 
letting an iron ball weighing abont one ton fall from a height of 
abont thirty-five feet, Mr, Milne argues that the waves that are 
felt are ¢vansverse to the line of propagation of the shock, 


BIOLOGICAL NOTES 


RELATIONS BETWEEN THE CRANIUM AND THE REST OF 
THE SKELETON.—These relations form the subject of a paper 
by M. Manouvrier, read at the last meeting of the French Asso- 
ciation. The following are the author’s conclusions:—1. The 
weight of the cranium varies, in a general way, with the weight 
of the skeleton, but not proportionally, like the weight of the 
brain, 2, The weight of the skeleton, less the cranium, in a 
given race, varies nearly in proportion to the weight of the 
femur, 3. The weight of the cranium is greater relatively to 
that of the femur, the lighter the latter is. 4. The weight of 
the crauium is much more considerable relatively to that of the 
femur in woman than in man, 5, This sexual difference is so 
pronounced that it constitutes one of the best secondary sexual 
characters, About 82 women in 100 have the cranium heavier 
than the two femurs, while 82 men in 100 have it lighter. 6. 
The lower jaw is heavier relatively to the cranium in the anthro- 
poids than in man, is inferior than in civilised races, in man than 
in woman, and in the adult than in the child. 7, The weight 
of the cranium is smaller relatively to that of the lower jaw, the 
heavier the latter is, &c. 


THE CoLouR CHANGES OF AXOLOTL.—Prof. Semper has 
lately examined axolotl with regard to the influence of light on 
its colour (Wiraburg Phys, med, Ges.), When young axolotl 
are reared in darkness they become quite dark; nearly as dark 
in red light; in yellow, on the other hand, pretty bright; and 
brightest in bright daylight. The difference is connected not 
only with the chromatic function found in various degrees in 
all amphibia, but on pronounced formation of a peculiar diffuse 
yellowish green colouring matter, increase of white, and diminu- 
tion of dark chromatophores, Further, when axolotl are exposed 
to daylight in white dishes covered with white paper, much less 
dark pigment forms in them than when they are kept in white 
dishes withont a paper cover (other things equal) ; though in the 
latter case they are apparently exposed to the most intence light ; 
these darker axolotl are, however, still much brighter than those 
reared in red light or in darkness, Since (as experiment showed) 
the white covering paper let through much light, but very little 


of the chemical rays, it appears that chemical rays play no part 
1a the formation of pigment. Tut the causes of the whitening | 


in bright daylight and the darkening in absence of light remain 
unknown as before. 


SIREDON LiCHENOIDES.—Mr, W. E. Carlin yublishes in the 
June number of the Proceedings of the United States National 
Museum some very interesting details abont this remarkable 
form, Its chief habitat is a body of water some two and a half 
miles in circurnference called Como Lake. This has no known 
outlet, but is fed by a perennial stream of pure spring “water. 
The lake is shallow, and its water very strongly impreg- 
nated with an alkali; it is very disagreeable to the taste. 
The Siredon never enter the freshwater stream ; they abound 
in the alkaline waters of the lake in immense numbers. 
When about one hundred and fifty were placed in fresh water 
they seemed to suffer no inconvenience, but it had a remarkable 
effect in_hastening their metamorphosls into the Amblystoma 
form, Of an eqnal number kept in fresh water and in the lake 
water, quite a change occurred with the former after twenty-four 
hours, while the latter showed no change after several days of 
captivity. Those that were kept well fed in jars usually began 
to show a slight change in from two to three weeks, and all of 
them comple‘ed the change into the Amblystoma inside of six 
weeks, while in some kept, but not specially fed, there were but 
three changes in three months. Specimens kept in captivity 
became qnite tame, soon learning to know that tapping the jar in 
which they were, meant a fly, and, rising to the surface, would 
snap at whatever they saw first, pencil or fly. 


FisH MORTALITY IN THE GULF OF MExICo.—We glean a 
few more particulars as to this strange mortality from the June 
Proceedings of the United States National Museum. The fishing 
interest of Key West isan important one, supplying thousands 
with the means of subsistence. The fishermen state that a vol- 
canic spring exists, the waters from which are of a high tempera- 
ture. The polluted waters are of a red brick colour; their 
influence is seen for a distance of 200 miles. A scant supply of 
sea water from the Gulf of Mexico sent to Washington was 
examined by Mr, F, M. Endlich of the Smithsonian Institution. 
That in which the fish died (A) contained a large quantity of 


algz and infusoria, and the pure water (B) had none, They 
gave the following analysis :— a 
A. : 
SiMe EN cao cnn oon ne 1'022 
Solids per cent. An 4°0780 4/1095 
Ferric compounds per cent. ... 0°1106 0'0724 
Injurious organic matters rations meen =o 


Even on spectroscopic analysis Mr. Endlich could not find in A 
any mineral constituent which could noxiously affect the fish, 
and he thinks that death must be caused by parasitic algae, while 
Surgeon Glazier agrees with the prevalent opinion that the 
catastrophe is due to the salt water being impregnated with 
gases discharged from volcanic or geyser-like springs. During 
November last the waters of Tampa, Sarasota, and Charlotte 
Harbour were covered with thousands of dead fish, and the 
stench was qnite overpowering, 


THE BLoop oF INsEcTs,—Operating with the larva of Oryctes 
nasicornis, M, Fredericq has observed (Bull, Belg. Acad.) that 
the blood of the animal, drawn off in a small! glass cannula, is 
a colourless liqnid, but on exposure to the air presently takes a 
decided brown colour, and coagnulates. The coloration he re- 
gards as a purely cadaveric phenomenon, The substance which 
becomes brown is probably formed inthe moment of coagulation, 
and does not serve in the body as a vehicle between the external 
air and the tis:ues, like Aemoglobin in Vertebrates and many 
Annelids, Aemocyaniz in Crustaceans, &c. When the larva is 
ke; t a quarter of an honr in hot water (50° to 55°), the bleod 
extracted does not coagulate or become brown. Once the sub- 
stance which browns is produced, even a boiling temperature 
does not prevent its browning, The brown substance once 
formed is very stable, not being decomposed either by acids or 
alkalies, and not made colourless by being submitted to vacuum 
or kept in a closed vessel, The existence of an intermediary in 
insects corresponding to hemoglobin M, Fredericq thinks very 
problematical in view of the anatomical system, letting air pene- 
trate into the heart of the tissues, 


NEW PyCNOGONIDA.—The result of the examination of the 
collection of Pycnogons made during the cruise of the U.S. 
steamer Blake by Fdrmund B. Wilson, has just been published as 
No. 12, vol. viii, of the Harvard College Museum Bulletin. 
This collection was found to possess features of considerable 
interest, ond though the species in it were few, some of them 
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were of remarkable size, quite colossal in comparison with 
shallow water or littoral forms, Of the three species of Colos- 
sendeis, two of which are described as new, the smallest has a 
span of 14 cm. between the tips of its outstretched legs, while 
the largest has an extent four times as great, A new genus 
(Sceorhynchus) has been established for a species with a span of 
19 cm., a gigantic size as compared with the dimensions of its 
nearest allies. The most abundant species of Nymphon is the 
largest of that extensive genus, and one species of a new genus 
(Pallenopsis) is more than twice as large as any of the species of 
allied genera, such as Pallene, which are known only from the 
littoral zone. It is further interesting to note that in a number 
of forms the visual organs (ocelli) are either rudimentary and 
destitute of pigment, or are entirely absent. In Pallenopsis, 
however, the ocelli are relatively of unusnally great size. The 
species of Scceorhynchns and Colossendeis show clearly from 
anatomical evidence the complete independence of the accessory 
legs and the first pair of ambulatory legs, as had been already 
proved by Dohm from embryological data. In all cases the 
palpi and accessory legs are supplied with nerves from the same 
ganglion, and this latter shows in the adult no indication of 
being composed of two coalesced ganglia, But Dohrn states 
that there are in the larvee of Achelia two ganglia. This ques- 
tion is of great interest, having a direct bearing on the affinities 
of these Pycnogons with the Arachnids. Mr. Wilson describes 
ten species, of which one half are given as new, and with 
figures. 


New ZEALAND DEsmiDs.—As a contribution to our know- 
ledge of the pretty green unicellular algze known as Desmids, 
which are to ke met with in New Zealand, Mr. Maskell’s paper 
in the recently-published volume of the 7ransactions of the New 
Zealand Institute is most welcome. It would seem to render 
more than probable the idea that these minute algze are to a large 
extent cosmopolitan. The author is evidently under great dis- 
advantage as to identifying the species he meets with, but this is 
to a great extent done away with by his fairly careful descrip- 
tions and accurate (as to outline) figures. Ile enumerates 
between sixty and sixty-five species, some of which are very 
noteworthy and fine additions to the list of Desmids; thus 
Aptogonum undulatum is a highly interesting new species. 
Triploceras bidentatum isnot only a very distinct, but also a very 
noble, new specie:, and equally distinct as a species is his Clos- 
terium selenzum, Doubtless a more prolonged search in fresh 
localities will enable the author to add many old and new spe- 
ciestothe list, He may feel sure that his further researches will 
be looked for with interest by those working at the freshwater 
algz in Europe. 


PROTOPLASM STAINED WHILST Livinc.—Mr. L. F, Ienne- 
guy publishes the result of some experiments made on living 
infusoria, in which he confirms the observations of Brandt, made 
in 1579, that an aqueous solution of aniline brown, known in 
commerce as Bismarck brown, will give an intense brownish- 
yellow colour to the protoplasm of the infusoria without in 
any way interfering with their enjoyment of life. The calora- 
tion first appears in the vacnoles of the protoplasm, then this 
latter is itself stained, the nucleus being most generally not at 
first coloured, and so bing made more conspicuous, Experi- 
aoe made on vegetable protoplasm seemed to exhibit the same 
result, 


LARGE TELESCOPES! 


THE small amount of work accomplished with large telescopes 

~ has often been the subject of unfavourable comment. This 
criticism applies with especial force in America, where there 
are nearly a dozen telescopes having an aperture of a foot or 
over, besides two of the largest size now in course of construc- 
tion, and two of twenty-six and twenty-four inches aperture 
which are nnmcunted and have been for several years perfectly 
useless, Among so many it seems as if one might be spared for 
a trial of the following plan, which, if successful, would produce 
at a small expense far more work than could be obtaincd with a 
mounting of the usual form, 

Suppose that the telescope is placed horizontally at right 
angles to the meridian, and that a plane reflector inclined to its 
axis by 45° is placed in front of it. This reflector may revolve 
around an axis coinciding with that of the telescope. Such a 
mounting has been used in transit instruments, and gives much 


1 By Edward C Pickering, communicated by the author. 
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satisfaction in the meridian photometer of the Harvard College 
Observatory. The principal difficulty with a large instrument 
would lie in the flexure of the reflector. This difficulty has how- 
ever been overcome in a great measure in reflecting telescopes by 
various ingenious devices. In the present case, since the 
reflector rotates only around one axis instead of two, the 
problem is much simplified. A slight motion at right angles of 
perhaps 5° would be a great convenience, as will be shown 
below, and would probably be insufficient to materially affect the 
flexure. It may be said that it is more difficult to make a plane 
surface than one that is curved. But the principal effect of a 
slight curvature would ke to change the focus of the telescope, 
the aberration being much less than the effect of the varying 
flexure. Let us admit, however, that the best definition cannot 
be obtained, in considering the purposes to which such an 
instrument could be applied without disadvantage, 

Many advantages will be apparent on comparing such a 
mounting with an equatorial. Great steadiness would be secured, 
since the mirror would be the only portion moved, and this 
would be placed directly upon a low pier. Instead of a large 
and expensive dome which is moved with difficulty, the mirror 
would be protected by a small shed, of which tbe roof could be 
easily removed. It would therefore be opened and ready for use 
in a very short time, and would quickly take the temperature of 
the surrounding air, The object-glass would be mounted directly 
upon a second pier, and, as it would not be moved, would be 
in very little danger of accident. The tube conld be made of 
tin or other inexpensive material, as its flexure is of no import- 
ance. It could easily he protected from the changes of the tem- 
perature so troublesome in the tube of a large equatorial. If 
preferred it might even be exhansted of air, or filled with hydro- 
gen, and the effect of the changes of temperature thus greatly 
reduced. 

The eyepiece could be mounted on a third pier, and would be 
so far distant horizontally from the mirror and object-glass that 
there is no reason that it should not be inclosed in a room which 
may be warmed. The comfort in winter of working in a warm 
room will te appreciated by those who have used a large tele- 
scope ina cold climate. The result is sure to be an increased 
precision in the observations, and a possibility of prolonging 
them over longer intervals. A similar effect is produced by the 
constant direction of the line of sight. No especial observing 
chair is needed. There is no limit to the size of the attach- 
ments which may be made to the eyepiece, since they need not 
be moved. This is a great advantage in certain spectroscopic 
and photometric measurements. A strong wind interferes 
seriously with many observations, as it is impossible to make a 
telescope so stiff that it will not be shaken by sudden gusts. In 
the plan here proposed the mirror alone is exposed, and its sur- 
face is too small to give trouble. : 

By means of a long handle the position of the mirror may be 
regulated from the eye-end, aud the declination of the object 
observed read by small telescopes. If the mirror can be moved 
at right angles to the meridian 5° from its central position, an 
object at the equator may be followed for forty minutes, and 
other objects for a longer period. Withont this motion an object 
may be followed for three or four minutes by moving the eye- 
piece alone. Clockwork may be applied to the mirror, or less 
easily to the eyepiece. The focal length may be increased almost 
indefinitely if desired, and certain advantages will be thus 
attained in the diminution in the defects of the object-glass, al- 
thovgh those of the reflector will not be affected. If the telescope 
is to be erected at a great elevation the advantages of the pre- 
sent plan are at once apparent, Many nights of observation 
would be secured which otherwise would be lost owing to the 
wind and cold, The simplicity in the construction of the build- 
ing would be a great advantage, as a large dome in so exposed a 
situation would be kept free from snow with much difficulty, 
and might be a source of danger in winter storms. If found 
impracticable to observe during the winter, it would be possible 
to have a dujlicate mounting below, and remove the lens and 
mirror from one to the other, 

It is evident that the saving of cost would be very great, not 
only in the observatory building and dome, but in the tube, 
observing chair, clockwork, &c. 

If a reflector could be constructed whose surface was the por- 
tlon of a paraboloid whose abscissa equalled that of the focus, 
the instrument could be much simplified. No object-glass would 
then be required, the reflector taking the place both of mirror 
and lens, All the light intercepted by the objective ould thus 
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be saved, aud but a single surface need be adjusted and corrected. 
With the advance in mechanical methods this does not seem 
wholly impracticable, especially with a mirror of long focus. 
Since the final correction must always be made by hand, it 
makes but little difference what is the exact form of the surface. 

In any case it would be a great advantage that the mirror could 
be reground, repolished, or resilvered without moving it from its 
place. It would only be necessary to place it horizontally, and 
the grinding machinery could be kept permanently nearit, If 
plane, the perfection of its form could also be tested at any 
time by setting it on edge, and viewing the image it reflected by 
a collimating eyepiece attached to the large telescope. Another 
method would be to place a heliotrope a few hundred yards to 
the north or south of it, and the light from this would form an 
excellent artificial star, available whenever the sun shone, 

The greatest advantage is the rapidity with which observations 
could be made, No more time would be lost in identification 
than with a transit instrument, so that a large number of objects 
could be examined in the course of a single hour. Any one who 
has worked with a large telescope knows how much time is lost 
in opening and closing the dome and in finding and identifying 
minute objects. 

Let us now consider to what purposes a large telescope 
mounted as suggested might be applied. 

1. Sweeping. For the discovery of new objects this mounting 
presents especial advantages. It might be used for the detection 
of new double stars, of nebulz, of red stars, or of objects having 
singular spectra, as planetary nebule, banded stars, and variables 
of long period. Suppose that the field of view had a diameter 
of somewhat over one minute of time, and that a small motor 
was attached to the mirror which would move it uniformly over 
5 in declination in this time, and then bring it quickly back to 
its first position. The observer would then have presented to 
him a series of zones 5° long and one minute wide. The sweeps 
should overlap by a small amount, so that the entire region could 
be covered in a single evening. The observer could have a few 
seconds rest between each zone, while the motion of the mirror 
was reversed, If an object of interest was suspected, it could 
be located by merely noting the time at which it was seen. The 
right ascension would be given directly, and the declination 
would be found by interpolation from the time of beginning and 
ending the sweep. An examination of the object and a deter- 
mination of its exact location should be made on another evening, 

2. Measures of position. For many purposes positions could be 
determined with this instrument as in a transit circle. It would 
generally be better however to make the measures differential, 
leaving the mirror at rest and observing the transits of the object 
to be determined and of two or more companion stars. The 
method of the ring micrometer might be employed, or some 
modification of that with inclined lines. In the latter case the 
zero of position could be found by the transit of preceding stars, 
by setting the reticule by a divided position circle, or perhaps 
better by keeping it in a fixed position, determining the direction 
of the lines once for all, and applying a correction for the de- 
clination of the object observed. Stars could be compared dif- 
fering nearly a degree in declination, as the {eyepiece could be 
moved without danger of disturbing the reticule, For the same 
reason the star could be followed for three or four minutes, and 
its transit over a great number of wires observed. It is here 
assumed that the distortion produced by the mirror is not very 
great. A slight distortion would do little harm, as it would be 
the same for all stars of equal brightness. If the stars differ 
greatly in brightness, the observer should determine his personal 
equation between them in any case, and the same operation 
would eliminate the effect of the distortion. The large aperture 
of the instrument would permit the observation of stars quite 
beyond the reach of any meridian circle, The faintest asteroids 
could thus be readily measnred, and could probably be followed 
in many cases on successive evenings to their stationary points. 
Zones of stars could be observed very conveniently for the for- 
mation of charts or catalogues, for the discovery of asteroids, 
stars with large proper motion, &c. 

Probably the definition could not be sufficiently good for the 
measurement of the closer double stars, but if clockwork was 
attached, faint companions could be measured, or approximate 
positions of the coarser pairs determined very rapidly, The 
positions of nebulz could also be observed with a view to de- 
tecting their proper motion, Stars havinga large proper motion 
might be observed, and the observations so arranged that any 
very large parallax would be detected, A similar search for a 


large parallax of variable stars, short-period binaries, minute 
planetary nebulz, or stars having singular spectra, might lead to 
interesting results, The argument that no ordinary star is very 
near does not apply to such objects. 

3. Spectroscopy. The increased dimensions which could 
be given to the spectroscope, and its steadiness, would compen- 
sate ina great measnre for a defect in definition. By Zéllner’s 
reversion spectroscope the slit might be dispensed with, and also 
the necessity of clockwork. So many stars could be observed 
in a single evening that systematic errors could be in a great 
measure eliminated, and as the spectroscope wonld not be 
moved, we shonld have a great assurance that the deviations 
were real. Of the 6000 nebule hitherto discovered we know 
nothing of the spectrum of more than 300 or 400, while the 
observation of all the others with a large horizontal telescope 
would not be a very formidable undertaking. It would also be 
interesting to observe the spectra of all the clusters, It is 
possible that some may consist of stars having singular spectra, 
or even of disconnected nebulous masses, in fact forming clusters 
of planetary nebulz, Theiuteresting discovery by Dr. Copeland 
that Burnham’s double nebula in Cygnus is gaseous, shows the 
same tendency to aggregation in these bodies as in stars. Ob- 
servations of the spectra of all the red stars and variables would 
also prolably lead to interesting results. 

4. Photometry. Should the instrument be devoted to photo- 
metry numerous problems suggest themselves. Variable stars 
could be observed near their minimum when too faint to be 
identified with an equatorial without great loss of time, Faint 
stars in zones or faint companions to bright stars could be 
measured very rapidly. The relative light of all the asteroids 
would be an interesting problem, Many coarse clusters appear 
to consist of stars of nearly equal brightness. Their light com- 
pared with their distances apart might aid omr stndy of their 
formation. Another useful investigation would be to measure 
the brightness of all the nebulz, 

In the application of physics to astronomy donbtless many 
other problems will suggest themselves. Thus nu satisfactory 
results have been obtained in the attempt to measure the heat of 
the stars with the tasimeter. The nse of this instrument would 
be vastly simplified if it was placed on a solid pier near the 
ground, was not moved during the observation, and could be 
perfectly protected from other changes of temperature than those 
which it was intended to measure, 

As either of the problems proposed above would ocenpy the 
time of a telescope for at least one year, it is obvious that there 
could be no difficulty in keeping such an instrument occnpied 
indefinitely. 

The horizontal monnting is especially adapted to an elevated 
position, and would 7permit the use of a telescope where au 
equatorial mounting would be quite impracticable, On the 
other hand, to an amateur, or for purposes of instruction, an 
instrument which could be set quickly from one object to another, 
and where the observers need not be exposed to the cold, would 
offer many advantages. The impossibility of observing far from 
the meridian would be less important with a large instrument, 
where the number of objects to select from is very great. 

There are certain purposes to which this mounting could not 
be advantageonsly applied. The study of close double stars and 
other objects requiring long examination and very perfect defini- 
tion could be better left to other instruments. ‘The sun, moon, 
and planets can also generally be better observed off the meridian. 
If, however, the entire time of an instrument can be employed 
to advantage, and it can collect several times as much material as 
an instrument of the usual form, it is no evideuce against its trial 
that there are certain problems to which it cannot be advan- 
tageonsly applied, 

oF he donne force required for such an instrument should 
consist of at least one observer, an assistant to record, and a 
number of copyists and computers to prepare the working lists, 
reduce the observations, prepare them for the press, and read 
and check the proof-sheets. A large volume of valuable obser- 
vations could thus be produced every year, which would require 
at least double the time and money to produce by the same 
telescope mounted equatorially. ‘The difference in the amount 
of work will be evident when we compare the number of obj:cts 
observed with a transit instrament per night, with those observed 
with an equatorial. A hundred objects in various declinations 
might be examined ina single evening, while it is seldom that 
the same number could be identified and measured by an equa- 
torial in a week. 
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SOLAR PHYVSICS—THE CHEMISTRY OF THE 
SUN) 


Tests afforded by the Stars 


\ VE will now see how the views which have been put forward are 


borne out by the facts which are presented to us by the stars. 
There is no need to occupy much time, in fact reference need 


only be made to Dr. Huggins’ paper which was communicated | 


to the Royal Society in the course of last year, and with that 
paper we may compare some earlier writings. It was as early 
as 1864 that Dr. Huggins, who was then associated with the 
late Dr. Miller, called attention to the intensely strong lines of 
hydrogen visible in the hottest stars.? In this paper they pointed 
out at the same time that other metallic lines associated with 
those lines of hydrogen were thin and faint. It has been 
already mentioned that, as we have independent evidence that 
these stars are hotter than our sun, we had strong grounds for 
believing that here we were in presence of a result brought 
about by a higher temperature, associated as it was with a simpler 
spectrum, and, therefore, presumably with simpler constituents. 
We need not stop now to discuss the objection which has been 
put forward by an ingenious person ignorant of the facts, that 
the broadening of these lines may not be due to an increase of 
temperature at all, but really to a very rapid equatorial rotation 
of the star. This is a fair sample of one of the classes of 
objections one has to meet. Of course it is at once put out of 
court by the fact, also stated by Dr. Huggins, that, associated 
with the thick lines, are excessively thin lines. Any enormous 
equatorial velocity of the star should have made all the lines 
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thick, but this is not the fact. Now we have only two lines in 
the solar spectrum at all comparable in thickness with these 
hydrogen lines in the hottest stars, taking Sirius and & Lyre 
as types. 

In a paper communicated to the Royal Society in 1876? it was 
remarked that laboratory work indicated the possibility that line- 
spectra might, after all, really not result from the vibration of 
similar molecules ; and at that time the evidence seemed to be so 
clear in the case of calcium that it was pointed out that the time 
had arrived when evidence tonching calcium itself ought, if pos- 
sible, to be obtained from the stars by means, of course, of pho- 
tography, because the part of the spectrum in question—the 
region of H and K—is exceedIngly faint in the case of the stars, 

Why, it may be asked, was it important to get this evi- 
dence from the stars? I will read an extract from a book,? 
published some years ago, which puts this view forth:—‘ It 
is abundantly clear that if the so-called elements, or, more 
properly speaking, their finest atoms, those that give us line- 
spectra, are really compounds, the compounds must have been 
formed at a very high temperature, It is easy to imagine that 
there may be no superior limit to temperature, and, therefore, 
no superior limit beyond which such combinations are possible, 
because the atoms which have the power of combining together 
at these transcendental stages of heat do not exist as such, or 
rather they exist combined with other similar atoms at all lower 
temperatures, Hence the association will be a combination of 
more complex molecules as temperature is reduced, and of 
dissociation, therefore, with increased temperature there may 
be no end.” 

That was one point. 
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Fic. 43.—Stellar spectra (Huggins). 


Here is the next point which made au appeal to the stars so 
necessary. ‘‘ We are justified in supposing that our terrestrial cal- 
cium once formed is a distinct entity, whether it be an element or 
not, and, therefore, by working at terrestrial calcium alone we 
shall never know, even if its dissociation be granted, whether the 
temperature produces a simpler form, a more atomic condition 
of the same thing, or whether we are unable to break it up into 
x + y, because in our terrestrial calcium, assuming all calcium 
to be alike, neither « nor y will ever vary; but if calcium be 
the product of the condition of relatively low temperature, then 
in stars hot enough to enable its constituents to exist uncom- 
pounded we may expect these constituents to vary in quantity ; 
there may be more xin one star, and more y in another. If 
this be so, then the H and Kk lines would vary in thickness, and 
the extremest limit of variation will be that we shall have only Ii 
represented, or x in one star, or only K represented or y in 
another, and intermediately between those extreme conditions 
we have cases in which, though both H and K are visible, H. is 
thicker in some and K is thicker in others. ” 

What, then, are the results of this appeal to the stars which 
Dr. Huggins has made with such splendid success? We have 
in the hottest stars a spectrum so regular, so rhythmic, that it 
seems impossible not to consider it as produced either by the same 


* Lectures in the Course on Solar Physics at South Kensington (see p. 150). 
Revised from shorthand notes. Continued frum p. 370. 

2 ee the Spectra of some of the Fixed Stars”? (Proc. Roy. Soc., 1864, 
p. 242). 


substance or by substances closely allied. Is it by{mere accident 


| that some of the /eas¢ refrangible lines coincide with those of 


hydrogen ? is it by mere accident that the most refrai gible lines 
have never been seen except in these stars? One of them coin. 
cides with H, one of the lines which still remain thick in the sun, 
and with which we find a fine line of hydrogen to be coincident. 
Fig. 43 is a copy of Dr, Huggins’ diagram, to which reference 
has been made, At the top is a portion of the solar spectrum in 
the violet and ultra-violet, and next is the spectrum of the hottest 
star,a Lyre. This spectrum, it will be seen, is simpler even than 
the spectrum of the solar prominences, and not only is there 
this wonderful simplicity, but note the exquisite rhythm by 
which the distance between the lines gradually increases as we 
go from one end of the spectrum to the other. Note also that 
the least refrangible line shown on the diagram is coincident 
with % in the violet part of the solar spectrum, and that the next 
line is coincident with the line H, to which reference has been 
made in the notes I have read. Note also the relative intensi- 
ties of the lines H and K in the sun, in which their intensities 
are about equal, and in » Ursze Majoris, in which K is alto- 
gether absent. These are the first points in this diagram to 
which attention must be drawn. There will be other points as 
we proceed further. 

But in descending from the general to the particular Dr. 

1‘ Preliminary Note on the Compound Nature of the Line Spectra7of 


Elementary Bodies’? (Proc. Roy. Soc., No, 168, 1876). 
2 “Studies in Spectrum Analysis,’’ p. 196. 
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Huggins writes : 1—*‘ The spectram of Vega may be taken con- 
veniently as typical of the whole class of white stars, so that the 
distinctive features of the other stars of this class may he regarded 
as modifications or departures from this common typical form.” 
He then adds: ‘‘ There are principally three directions in which 
changes take place”; one of these consists ‘*in the presence 
or absence of K, and if present, in its breadth and intensity 
relative to H.” Ile goes on, ‘‘One of these modifications, 
which possess great suggestiveness, consists of the absence, or 
difference of character presented by the line K. In all the stars 
of this class this line is either absent or is very thin as compared 
with its appearance in the solar spectrum, at the same time that 
H remains very broad and intense, In the spectrum of Arcturus, 
a star which belongs to another class which includes our sun, 
this line K has passed beyond the coadition in which it occurs 
in the solar spectrum, and even exceeds the solar K in breadth 
and intensity.” Arcturus is given in the lower part of the dia- 
gram, and it will be seen that there K is relatively thicker than 
II; and also that with this relative increase in the thickness of K 
we get a considerable complexity of spectrum, very much more 
approaching the solar spectrnm in the number of lines that we 
have to contend with, But at the same time 1 should point out 
that the positions of these lines vary from the positions of lines in 
the solar spectrum. ‘‘ The spectra of these stars,” Dr, Huggins 
continues, ‘‘m2y therefore be arranged in a continuons series, 
in which first we find this line to be absent. Then it appears as 
an exceedingly thin line. We then pass to another stage in which 
it is distinct and defined at the edges; in the solar spectrnm it 
hecomes broad and winged, and lastly in Arcturus there is further 
progress in the same direction, and the line, now a hroad band, 
exceeds in intensity H.” Absolute continuity we see in the story 
which Dr, Huggins brings us with reference to this concrete 
case of H and Kk in the details and in general. Well might 
Dr. Iuggins ask after this: ‘‘Do these modifications not repre- 
sent some of the stages throngh which our sun has passed?” 
In another part of his paper he uses the term ‘‘life changes.” 
Now the life of a star is its temperature, and all these changes 
mnst have been produced by the running down of temperature, 
and I think the simplest view to take, limiting ourselves to the 
coacrete change of H and K, is that the substance which pro- 
duces K has been formed at the expense of the substance which 
produced H, and the reason that we sec these two lines in 
calcium when a high temperature is employed is that we reveal 
the pre-ence of these true root-forms. There may be very many 
more difficult explanations, but that I think is the simplest one 
to which one is driven by the logic of facts. 

The appeal to the stars, then, [ think, amply justifies the pre- 
diction which I based npon the comparison of solar with terres- 
trial phenomena, and, therefore, helps to show that the basis on 
which those predictions were founded had at all events some 
little glimmering of trnth abont it, I think also that it increases 
the dissociation stages throngh which we must assume the vapours 
of our so-called elements to pass when higher temperatures are 
employed in succession, 

So much then for the tests which we have been able to apply 
to these views by means of Dr. Huggins’ remarkably beautiful 
researches, 

The wide departure of stars hotter presumably than the sun 
(taking the centre of gravity of the absorption, so to speak, as 
the indication of temperature) from the solar type shows that 
there is much more work to be done in this field. The success 
of my former prediction emboldens me to make another one, 
It will in all probability be found that che remaining thick lines in 
stars of the Sirius type are represented in many cases by the lines 
brightencd in solar promeinences. 


Tests afforded by the Phenomena of Fluted Spectra 


So far we have dealt with line spectra, but we must not 
limit ourselves to a consideration of this class of spectra if we 
wish to test this view to the very hottom, as it is our bonnden 
duty todo, We have therefore to ask ourselves the question 
with reference to other regions of spectrum analysis beyond that 
particular part which we have been discussing : Is the evidence 
to be got from those other regions the same? Does it tend in 
the same direction as the evidence which has been supplied from 
the consideration of the highest possible temperature in onr coils 
and in the sun? 1 have no hesitation in saying that, so far as | 


| 


know, the evidence is absolutely strengthened by a consideration | 


of the low temperature phenomena observed spectrosco, ically. 
1 Phil. Trans., 1880. 


In fact the view was started very many years ago by observa- 
tions at much lower tempera!ures than those we have been con- 
sidering. | Pliicker and Hittorf, who worked at spectrnm analysis 
before Kirchhoff and Bunsen, were bound to acknowledge that 
some of the substances with which they dealt had really two 
distinct spectra, which they called spectra of the first order, 
and spectra of the second order, which spectra changed as the 
temperature they employed changed; and althongh they came 
to the conclusion that these simply represented allotropic condi- 
tions, not molecular dissociation, I think when one comes to 
inquire into the subject thoroughly, one will find there cannot be 
any very great difference between those two considerations. In 
fact the question of dowhle spectra, which has been fonght 
for many years, but which 1 think is now nearly at rest, was 
started by the observation of Pliicker and Hittorf. Of course 
the view they put forward was objected to very strongly, and 
was met by the assertion that they were misled by impurities in 
the substances which they experimented on, For instance, they 
found a second spectrum for hydrogen; this second spectrum, 
which had a very special character of its own, was referred to 
acetylene, Soon after, a part of the carbon spectrum which 
was entirely different from the second spectrnm of hydrogen, 
was referred to acetylene. So that those gentlemen who saw in 
these phenomena nothing but impurities were perfectly content 
to give an explanation which would be quite right, provided 
hydrogen and carbon could only be supposed to have one spec- 
trum; the zpzrity acetylene having two, Later work has 
shown that it is too coarse a view to think that the fluted spectra 
which represent the spectra of the first order of Plicker really 
represent the vibration of one molecule in the same way that the 
line-spectra were supposed to do, Evidence has been accnmu- 
lated which indicates that in some cases where we get three or 
four flutings, those three or four flutings which can be seen one 
by one are inversely inten-ified, in precisely the same way that 
various lines can be seen one by one, or almost one hy one, and 
inversely intensified. It seems as if even flutings cannot be con- 
sidered to be simply dne to the result of one special kind of 
allotropism, but probably represent several, 

Let me give a figure or two to repre:ent this point. 

An application of the principles referred to in Figs. 32 and 
33 will readily enable ns to understand that a substance may 
give ns a particular fluting at the lowest temperature, represented 
by the furnace C, a different fluting in the furnace B, and finally 
a line at the highest temperature afforded by the furnace A, as 
shown in Fiz, 44, and that at intermediate temperatures its 
spectrum may consist of mixtures in varying proportions of each 
of these cons'ituents, and it will also be seen that the line pro- 
duced by the highest temperature can never be seen together 
with the lowest temperatnre fluting, unle-s the fluting produce.] 
by the intermediate temperature is present also. Fig. 45 shows 
the facts actually o%served when the spectrum of carbon is pho- 
tozraphed under various conditions of temperature, 

The results are strikingly suggestive, as we have a compound 
origin to the two sets of flutings shown. 

But there is a lower region yet, a region in which much work 
has been done which seemis to show that before the substance is 
fit to give us flutings, that it can still record for us—in 2 
very feeble sort of way—it can yet record for us its vibra- 
tions by absorption at one end of the spectrum or at the other, so 
that the story of simplification is really intensified when we leave 
the high temperature spectrum, and it seems as if the first effect 
produced by the action of heat on any substance is to give ns 
general absorption which breaks up into absorption in the red 
and absorption in the blne, and then we get a series of flutings 
more or less complex according to the temperature of the body ; 
and then when we have passed from this stage we get the series 
of line spectra to which 1 have drawn attention, Again, in 
passing from a low temperaure to a high temperature, so far as I 
can see there is absolntely no break, nor is there any difference 
of kind that we are acquainted with in the passage from a com: 
pound body and the passage froma known form of, let us say, 
gold or silver, at a low temperature, to that same substance at 
a higher temperature, 

If we assume that these various spectra are really due to dif- 
ferent molecular aggregations, we shall have the following series, 
going from the more simple to the more complex :— 


First stages of complexity 


ofmolecule  ... } pe 


Second stages... Channelled space or fluted spectra. 


August 25, 1881 | 


Continuous absorption at the blue 
end not reaching to the less refran- 
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TI need not say more, because my friend Capt. Abney will havea 
great deal to say about the red molecules and blue molecules 
when he comes to deal with the red end of the spectrum, and 1 


‘may safely leave this part of the subject in the hands of one who 


Third stage gible end. (This absorption may 
break up into channelled spaces.) 
Continuous absorption at the red end 
h not reaching to the more refrangible | 
perth stage ac end. (This absorption may break 


up into channelled spaces.) 


Fifth stage Unique continuous absorption. 


So that the story is one of absolute conformity, absolute con- 
tinuity from one end of the series to the other ; but on this subiect 


Furnace A 
I 


Tute r- 
mediate | 


2 


Furnace B 


Int er- \ 
med iate | 


t 


Furnace C 


has so brilliantly distinguished himself by his investigations 
upon it. 
Replies to Objections 
Now I think it is time that I should reply, or attempt to 


: reply, to some objections that have been made to these views. 


So far as I can gather, the serious objections which have been 
made are not many, but some of them are objections to which 
considerable value should be attached. The chief one now 


Ilighest 
temperature, 


Lowest 
temperature, 


Fig. 44.—Diagram showing the action of three different temperatures on a hypothetical substance assuming three stages of complete dissociation ; and also 
of Intermediate temperatures at which the vapours are only partially dissociated. 


urged is that one is ;misled in the conclusions that one draws 
from these observations of spots and storms by the fact that the 
solar lines corresponding with the lines which we consider to 
be common to two substances are really double, and that 
the lines common to two substances appear common simply 
because we have not sufficient dispersion to separate them, Now 
that is a very important objection indeed, but let us examine it. 
It has been pointed out that of the 62 iron lines which re- 
mained as the result of the purification of the first part of the 
map (between wave-lengths 39 and 40) only 18 were left; all 
the rest being found common, not only to two substances, but ina 


great many cases to four or six substances, and we found also 
that our rough observation-book, as we went on, suggested that 
the solar line was double; but if we had gone onin that way we 
should not have been able to produce a map at all, because there 
would have been few lines which were not complex, so that it 
would have been a piece of cowardice to remain there and not 
attempt to find ont what it meant. Now let us suppose a great 
many of the solar lines are double. It is fair to assume that 
these donble lines would be irregularly distributed throughout 
the spectrum. We cannot imagine some spiteful freak of nature 
choosing out to be double a particular set of solar lines which 


Sj) ark in Cj)H, and Cli1,. 
(CO 
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CN. 
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Are in Cl (B). 
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Fic. 45.—The photographed spectra of some carbon compounds, 


some one should eventually find common to two substances ; we 
must imagine an impartial distribution of double lines if we are to 
consider them as double. Now the argument we can bring 
against that is founded on this, that two things always hang 
together, the alleged complex nature of the line and the fact that 
this particular line is picked out for special prominence in spots 
and storms. For instance, take the line 4923'2 referred to 
in Fig. 41. 
seen in flames, the probability that that line should be double, 
supposing that the solar line is double, would be as 2 to 1, but 
that line is picked out as 50 to i in the case of prominences. 
The betting in favour of the coincidence is not so great in the 
case of the spots, but when we come to the prominences, when 
we are dealing with 100 lines with the probability therefore of 


If that line is double, and is one of two lines | 


50 double lines if they are equally distributed, aud that every 
other line is double—when we come from 100 lines to 1, it is 50 
to 1 against this particular line being double ; and yet this is the 
particular line which we always find to be common to two sub- 
stances when we really discuss the observations of the flames. I 
think then that the idea that these basic lines are simple crea- 
tures of the imazination, simply chance coincidences, will really 
not stand at all. calle 
Prof. Young has lately brought forward this objection, 
although in 1872 he was the first to point ont the very extraor- 
dinary fact as it appeared to him, and as it still appears to every 
one else, that an enormous number of coincident lines which he 
got from the tables extant at that time seemed to cluster round 
the bright lines seen in his observations. The credit of that is 
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undoubtedly due to Prof. Young, and although he has lately 
seen cause to withdraw somewhat from this first view of his, he 
is still driven to think that two of the most important lines in 
the solar spectrum, H and K, are really due to two substances— 
hydrogen and calcium. There is one more thing which must be 
said with special reference to this: the work is not to be nega- 
tived by a mere assertion that the line is double ; it must ina great 
many cases be shown that it is a double-double or a treble-treble 
line. For instance, take the case of 64, which may very well be 
double for aught we know ; that line is coincident, so far as we 
can make out with the means at our command, with magnesium, 
iron, nickel, uranium, chromium, and cerium. It will not do 
to limit oneself to the statement that these lines are double— 
they must really be perfect families of lines in order to prevest 
this explanation being, as I think it is, the more probable. 
Another objection, again, a very important objection, is of a 
somewhat different nature, and may shortly be called the bell 
hypothesis. It is to the effect that these molecules, or atoms, 
are very extraordinary things indeed, as we can well imagine 
them to be, and that the spectrum which they produce depends 
entirely upon the manner in which they are struck; so that in 
fact it would seem at first useless to construct a map of any 
spectrum at all, for fear tbe substances we wish to observe in our 
laboratories should be struck in different ways and should render 
the map perfectly useless. I say the idea is really that the mole- 
cules struck differently would give us different spectra, Now 
if the difference were only slight, that would not much matter; 
it would be very difficult to withstand that bypothesis, But it 
must be remembered that in this work we are dealing with this 
extraordinary fact, that over the region which we have been spe- 
cially studying there are no lines of iron common to spats and 


flames; so thatif we had not any iron at all to experiment with 
we should be perfectly justified in asserting the iron lines in flames 
were produced by one substance and those in spots by another, 
because no two lines agree in these two spectra, The spectra 
are as distinct as the spectrum of magnesium and the spectrum of 
iodine, or any other two bodies. Now if the bell hypothesis is 
to explain that, it explains too much, because if it is true of any 
two bodies, it must be true of all bodies, and therefore all 
spectra are the result of the same thing struck differently, and 
spectrum analysis would then cease to be spectrum analysis, for 
it would simply record changes rung on the same molecule by 
the various methods of striking. Then again there is another 
thing to be said, that no statement of this bell hypothesis which 
I have heard gets us out of the difficulty that we are sinning 
against the law of continuity in advancing it, for the reason that 
if you begin with a known compound body, let us say, a salt of 
calcium, the change from a salt of calcium to calcium is the same 
in kind and about the same in degree as the change from one 
form of calcium to the other, if we can talk of different forms 
of calcium on the mere strength of spectroscopic work. I mean 
that there are more important changes to be got out of the ob- 
servations of the metal calcium than there are to be got by 
passing from a salt of calcium to calcium ; so that if the bell- 
hypothesis proves anything it proves that a compound body is a 
simple one. 

It will be seen that the special import of these considerations 
lies in the question of the short lines ; leaving all considerations 


_ dependent on long lines, by which the presence of impurities may 


be recognised, out of consideration altogether. But it may be 
further said that a method of purifying spectra and eliminating 
any spectroscopic defects which were due to the presence of 


Fic. 46.—Diagram show:ng how the evolution of chemical forms may be indicated by their spectra. 


impurities bas been before the scientific world for some years, 


i 


and so far as I know its validity has never been called in ques- | 


tion. Where that method has been employed I believe it bas 


been employed honestly, so that until that method is called in | 


question by better work—and the work I know will be severe— 
I think we are bound to accept the results which have been 
obtained hy it. 

Then there are some theories which I might be permitted to 


sent chemical view. Chemists regard matter as composed of 
atoms and molecules, about which more presently. The view 
now brought forward simply expands the series into a larger 
number of terms, and suggests that the molecular grouping of a 
chemical substance may be simplified almost without limit if the 
temperature be increased. A diagram (Fig. 46) will sbow ex- 
actly what I mean. If we assume a very great difference in 
the temperature which can be brought to bear upon a substance 


say a few words about, but in reference to them I need only call | we may assume that at the highest temperature we have, for 
attention to Dr. Schuster’s admirable report on the progress of | simplicity’s sake say, a certain line represented by a single circle; 


spectrum analysis, given to the British Association at the 
meeting at Swansea. It will he <een from that report that none 
of the theories which have been put forward really accou..t for 
all the facts observed. 
recorded which are not to he explained away by the hell theory 
or any other. Such a phenomenon, and a ferfectly distinct 
one, is the change due to the thickness in the vapour. Changes 
also due to varying temperature and other causes have been 
seen, for which the theories in question do not account. 


spectrum, but in the case. we have studied we got most diverse 
effects in lines so close together in the spectrum that it requires 
a considerable amount of dispersion to find out that they are 
really not single lines, 


The New Theory of Chemical Evolution 


What then is the view of the evolution of chemical species 
to which wefare led by our study of the sun and stars? I 
think that after all it is but a slight expansion of the pre- 


Now 
changes in temperature may probably affect large réaches of the | 


It is shown that phenomena bave been | 


let us imagine the temperature reduced, we shall then get another 
spectrum, which we can represent by a double circle, if we like 
to assume that the evolution is one wbich proceeds by constant 
additions of the original unit. Coming lower down, we get 
another substance formed with a more complex spectrum repre- 
sented by three circles ; lower down still we have one repre- 
sented by four circles, another by five, another by six, and so 
on, We might take another su) position, easier perhaps to some 
minds, and suppose that evolution proceeded, not by the addi- 
tion of the initial unit, but by the constant doubling of the sub- 
stance of the molecule itself. Instead, therefore, of our circles 
increasing by one, we shall have one, two, four, eight, sixteen, 
thirty-two, and it will be readily understood that if there are a 
considerable number of stages of temperature, both within our 
ken and beyond our ken, and if some substances form themselves 


| perpetually by doubling, then tbe unit with which we can expe- 
‘riment at low temperature, call it the chemical atom or the 


chemical molecule, or what you will, must be a very complex 
thing indeed, If the lower spectrum represents that of a complex 


August 25, 1881} 


MAT Oi 


395 


body such as iron, or a salt of calcium, the upper spectra will 
represent those due to the finer groupings brought about by 
higher temperatures. We pass continuously, as in the sun and 
the stars, from complexity to simplicity, if we begin at the lower 
stages, and from simplicity to complexity if we begin at the 
higher stages of temperature. 

Now, two questions arise here which I think it is important 
to discuss. Are we playing fast aud loose, in such an hypo- 
thesis as this, with the ordinary course of nature’s operations, or 
are we in harmony with her? Again, is it contrary to the view 
expressed by the greatest minds which have studied chemical 
phenomena? I think really the view is not inharmonious 
with those other views which we have gathered from other 
regions of thought and work ; in fact, I think it derives its whole 
force from the fact that along many lines it runs parallel with 
the evolutionary processes in the different kingdoms of nature. 
I have another diagram which will show what I mean (Table I.). 
This diagram deals with a very simple case of evolution, and 
it deals with this evolutionary process, going along a single line. 
Of course we know very well that in the organic kingdom evo- 
lution always proceeds along many lines, but to simplify the 
problem I have dealt with one of the simplest that I can think 
of, Let us assume that in a certain hottest star there shall be 
two substances, which we will call @ and 4, They will first at 
the transcendental temperature which I assume, exist as sepa- 
rate entities ; the temperature being then reduced, they probably 
will combine, and, instead of two atoms, @ and 4, we shall have 
one group ofa + 4, Ifthe temperature is still further reduced, 
we shall get combining with 4; in that case we shall have a 
gronping consisting of a + 24, Let the same operation he per- 
formed again, we shall then have a + 44, combining into two 
groups of 2; we shall have what we can represent, in short, in 
chemical language a4,. Now, having got our @ 4, having got 
our temperature reduced, let us assume that a 4, is now the sub- 
stance linked on to give a greater complexity, in-tead of 6 or 26 


merely, We then have this series given in the table, 
a 6b TABLE I. 
até 
a+bb 
a+ (38)(54) 


S coolly 


Now, that is an ideal scale. The question is, Is it absurd? 
Tiow can we honestly answer that question? By asking whether 
we are or are not on tbe lines on which nature works in the 
region of the known, in the region which we can get at ? 

© Jal TABLE II, 
C+H 
Casale 
C+(HEI)( ELH) 
CH 


=... 4 


We will now refer to another diagram; we will pass from the 
ideal to the concrete, and it will be seen that there is, if one can in- 
vert the term in such a way, a distinct precedent for such a table as 
the last; for here are the absolute facts with regard to one evo- 
lutionary series of the combination of carbon and hydrogen. We 
have the gases CH, C,H,, Cgl1g; we have as liquids from C,H, 
to C\,H 25 each of them formed, not by the addition of my 
hypothetical 2,, but by a concrete CH,, and we have connected 
with that a beautiful order and exquisite regularity in the way 
in which the boiling-points and specific gravities of these things 
increase. 


TABLE II].—Aydrocarbon Series 


Boiling Specific 
ont. avity. 
C Hy, Marsh Gas. : ee 
Gaseous ¢ C, H, Ethane. 
C, 11, Propane, é ‘ 
C, Hy) Tetrane or Diethy! ... I ‘600 at o 
Ce lls. Lentane ee eso 628 at 17 
C, I1,, Hexane or Dipropyl.. 71 ... *669 at 16 
C, II,g Heptane ... OO OOO abeis 
C, lj, Octane 124... °726 at 15 
Liquid © Heo py onane 148 "728 at 13°5 
ieliy, Decane 166 739 at 13°5 
C,,1I,, Endecane... ... ... 180 765 at 16 
Cyl, Dodecane or Dihexyl, 202 "274 at 17 
Cygllog Tridecane... noo Potts) "792 at 20 
Cy,Hg) Tetradecane 230 — 
\ C\,H 3, Pentadecane . 258 ... ‘825 at 16 
, llexde i- 278 
Solid... CieHy,{ ee poe Melts at 


There is no break in the general line of increase, and after we 
have gone through the gaseous stage, which stops at C,1l,, and 
throngh the liquid stage, which stops at C,,H., we get the 
solid state, and there again the same series is represented. So 
that I think one is justified in saying that, dealing with this one 
simple case (and the only reason I have taken the simple case is 
that it isa line which has been thoroughly worked out by organic 
chemists), taking this simple case we are justified in saying that 
if nature, in the regions which we cannot get at, works in the same 
way as she does in the regions which we can gct at, the view is not 
absurd, and in fact any one who wishes to dispute the view in 
such a case as this has, I think, the onus proband? thrown upon 
him. He must show that either in a certain latitude or longi- 
tude, or at a certain temperature, or under some nnknown con- 
dition the laws of nature are absolutely changed, and give 
place to new ones, That has not yet been found in any other 
region of natural philosophy. Indeed I think one might go 
further and say that all these evolutionary processes, obtained 
from different regions of thought, have such a oneness about 
them that to my mind one of the best mental images we can get 
of the causes which produce the lines picked ont for special 
prominence in solar spots and solar flames, is to consider the 
molecular groupings that produce them as resembling the roots 
of the present European languages which our ancestors brought 
from the cradle of the race in Asia. 

The accompanying diagram (p. 396) is taken from Haeckel’s 
book. We begin with the European languages, including our own, 
High-German, and so on, and philologists have traced them 
down into Indo-German. We have at present in our language 
few and far between, the root-words which have existed almost 
unchanged from the time when this language only was spoken. 
There has been an evolution in language as there has heen an 
evolution bronght about by the reduction of temperature wherever 
chemical substances have been allowed to intermingle with each 
other, but side by side with the new chemical forms produced 
by the low temperature, and represented by the later languages, 
remain true root-forms, which may be traced to the hottest re- 
gions within our ken in the same way as the root-forms in our 
own language can he traced through these other forms of lan- 
guage back to the first one with which we are acquainted. 

Now comes the second question, to which reference has been 
made, What is the opinion of those who have given the greatest 
attention to chemical philosophy? 1 do not mean to chemistry, 
I mean to cheniical philosophy. We begin with Dalton, He 
says, ‘* We do not know that any one of the bodies denominated 
elementary is absolutely indecomposable.” 1 go on to Gra- 
ham: ‘It is conceivable that the various kinds of matter now 
recognised in different elementary substances may possess one 
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and the same element or atomic molecule existing in different 
conditions of movability, The essential unity of matter is an 
hypothesis in harmony with the equal action of gravity upon all 
bodies.” I now cometo Sir Benjamin Brodie, whom we have 
so lately lost, the last of the great English triumvirate to whom 
I mean torefer. His vicws I have already stated in his own 
words, but I may here again state that as early as 1567, 
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almost, we may say, before the spectroscope had been applied to 
the sun, except in the general way, which was started by Frann- 
hofer and Kirchhoff, he prophesied that the solar facts would 
be as 1 think we have found them. ‘That is to say, he stated 
"his belief that at the solar temperature the constituents of our 
elementary bodies would he found existing in independent forms. 
The greatest chemical philosopher now living, M. Dumas, so 
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long ago as 1836 published a series of lectures in which his views 
were very clearly stated indeed, and any one who reads them 
will see how convinced he was then of the considerable amount 
of evidence that had already heen accumulated in favour of the 
non-elementary nature of a great number of substances then 
classed as elements. 

Then again we can pass to another chemical philosopher, 
Kopp. In his researches on specific heats he also gives evidence 


| to show that that relationship is not to be depended upon to esta- 
blish the received view. If, then, the three greatest English 
chemists we can name, and the most eminent chemical philoso- 
phers in France and Germany, give their opinion in behalf of 
the compound nature of the chemical elements, can these simpler 
forms be any otber than those we detect by means of the spec- 
iroscape? By the conditions of the problem and the absence of 
knowledge they are not decomposable in the laboratory ; if they 
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were they would cease to he elementary bodies at once, and 
would be wiped out of our tables. Nor do I think it possible 
that in the present stage of our knowledge they can be revealed 
to us in any other way than by the spectroscope. It is unfortu- 
nate that none of these chemists who have given us this view 
have helped us by showing in what way the possibility, which 
all of them suggest, and which many of them intensely believe 
in, could he absolutely demonstrated, but it is obvious that it 
dissociation is the thing which time ont of mind has made 
compound bodies simpler, in their minds the condition of 
higher temperature must have been present. The only difficulty 
was the way in which the effects of that hizh temperature could 
he measured and weighed, and I think that if the spectroscope 
had heen introduced earlier they would probably have left some 
hints behind them which would have been of the greatest value 
to those who work with that instrument, 

Passing from the chemists to the physicists, there is one, at 
all events, who has appreciated exactly haw this decomposibility 
of the terrestrial elements could be established. I refer to the 
lamented Clerk Maxwell. In his article on atoms in the 
“ ¥ncyclopedia Britannica,” he says: ‘‘The discovery of a 
particular line in a celestial spectrum which does not coincide 
with any line in a terrestrial spectrum indicates either that a 
substance exists in the heavenly hody not yet detected by che- 
mistry on earth, or” (and it is to the ‘‘or”’ [ wish to draw atten- 
tion) “‘that the temperature of the heavenly body is such that 
some substance undecomposahle by our methods is there split 
up into components unknown to us in their separate ‘states,” 
Absolutely nothing conld he clearer than this. 


In endeavouring to discuss the bearing of this application of 
the hypothesis of evolution of chemical forms upon modern 
chemistry, we must draw a very wide distinction hetween chemi- 
cal theory and chemical fact. ‘ 

When we compare the laws given in average chemical text- 
books with the laws which lie at the root, let us say, of astronomy, 
the candid mind cannot fail to be struck hy the difficulty which 
chemists must have encountered in endeavouring to reduce the 
facts of their science to order on the hypothesis they bring before 
us. An outsider, for instance, thinks that the basis of chemistry, 
or a large part of the basis of chemistry at all events, lies in the 
fact that the chemist has determined the existence of a certain 
number of elementary bodies, each of these elementary hodies 
having a certain atomic weight, and that this atomic weight 
determines all the constants of that hody. Yet we read in 
chemical text-hooks that this atomic weight is fixed according 
to no invariable rule ; indeed, with Kepler’s laws and Newton’s 
lawsin one’s mind one comes to the conclusion that it is not too 
much to say that it is determined by a series of compromises. 
An outsider would think that if any one of these elementary 
hodies were taken as a standard, the weight of an equal volume 
of vapour of another substance under equal conditions would 
hear some relationship of a definite character to the atomic 
weight. This however is not the case. Again, among the 
questions to be considered as determining the atomic weights 
taken, is an assumed limitation of combination power, a so- 
called atomicity, according to which gne substance is a monad, 
because it will combine with that same relative proportion of 
hydrogen which exists in half a water-molecule. Another suh- 
stance is called a dyad, because it will combine with the same 
relative proportion of hydrogen which exists in a whole water- 
molecule, and so on. When we thus hegin to class the sub- 
stances into monads, dyads, hexads, and so forth; in fact, 
when we thus effect a re-classification of elementary bodies, the 
solidarity at once breaks down; we find that the classification 
after all is useless, because the same substance may hehave as a 
dyad, a tetrad, a hexad, a psendo-tryad, a pseudo-octad ; in 
fact, one feels one is dealing with something that is more 
like a moral than a physical attribute—a sort of expression 
of free will on the part of the molecules. We are, I think, 
justified in asking whether these varions attempts to formulate a 
science do not break down after a certain point, hecause they 
attempt to give a fixity to what is in truth variable. 

When we pass to the facts of the science, the key-note of 
which is variability from one end of the scale to the other, we 
find that the view of successive dissaciations, the view of variable 
molecular groupings hronght about under different conditions, is 
really more or less in accordance with the facts where the laws 
based on the fixity of the facts break down entirely, Thus, for 
instance, let us take the question of vapour densities. 
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accounts fully for the so-called anomalous vapour densities, and in 
this way: it suggests that the elements may really he complex 
groups which break up into their constituent groups under suit- 
able conditions of temperature, like phosphoric chloride and 
many other bodies do when obtained in the condition of vapour, 
We have dissimilar groups in the one case, and possibly similar 
groups in the other. In this way, that contradiction in terms, 
the ‘monatomic molecule,” really becomes the evidence of a 
higher law. 

Let us pass to allotropic conditions. The explanation of these 
is that there are hodies which have a large molecular range 
within the ordinary temperatures at our command. The snb- 
stances in which allotropism is most marked are all metalloids 
which have not heen found in the sun, and the allotropic forms 
give us in many cases different spectra—spectra indicating a 
considerahle complexity of the molecules which produce them— 
spectra of continnous absorption, continuous radiation in the 
blue, continu .us absorption in the red, fluted spectra, and the 
like. In the passage from one allotropic condition to the other, 
energy, withont any known exception, is absorbed or given out. 
What becomes of this energy ; whit is it doing; unless it is in 
some way or other controlling the passage from one molecular 
group to another? These allotropic conditions, occurring very 
obvionsly to us in certain limits at our ordinary temperature and 
pressure are, I hold, but special cases of gronp-condensation 
common to all hodie:, represented by Dalton’s law of multiple 
proportions. Wecan indeed imagine a condition of things in 
which the difference between iron in Fe,, and the iron in Fe,Cl,, 
would be as obvious as the difference between ordinary and 
amorphous phosphorns. 

In certain classes of so-called organic substances this grouping 
of simpler groups to more co‘nplex actually takes place, and is 
recognised under the term polymerism—for instance, with cyan 
ogen compounds of oxygen we have a simple thing like CNO 
say, which will form a -eries of compounds, and we have its so- 
called polymers, C,N,O., or C,3N,0,, which will each form a 
series of compounds, these groups of simpler nature forming 
by their combination group individuals with related but not 
identical properties with the simplest or fundamental group. 

In many cases the amount of this condensation may be deter- 
mined hy the vapour densities. In others, again, a dissociation 
takes place at a certain limit of temperature, a simpler or funda- 
mental group being the resolution product. 

The resemblance between these cases of polymerism and espe- 
cially those elementary bodies which exhibit allotropism, is at 
least striking. 

In the one case, the organic complex hodies, the range of 
existence is in most cases within our easy attainment; in the so- 
called elementary stuffs it is less frequently the case. We can 
certainly convert ordinary phosphorus and sulphnr into allotropic 
and most likely polymeric forms, but we do not know as yet how 
many atoms more are contained in the polymeric forms of these 
substances than in their simpler states. 

And in other substances this range of condition of formation 
passes gradually out of our reach, but the phenomena are the 
same in kind up to the temperature of the sun. And again, 
when we can obtain the spectra of bodies like amorphons phos- 
phorus we can prophesy that the relative grouping of the atoms 
of phosphorus in this to the ordinary form will he exhibited. 

This hrings ns to the next point—atomicity, What are the 
associated phenomena? Lowest melting-point, simplest spec- 
trum, lowest atomicity. Therefore we are justified, I think, in 
assttming that atomicity may after all be but the measure of the 
molecular groupings at work, In this way we can associate 
various atomicities, not with moral phenomena as regards the 
“* behaviour” of the same molecule, but with different physical 
states—different complexities of the same substance. Thus in the 
same substance the more complex or allotropic the molecular 
grouping, the higher the atomicity. Hence the substances in 
which the highest atomiticities appear should, as a rule, he 
formed and br ‘ken up at the lowest temperature. This, I am 
informed, is really what happens in the majority of cases. 


New Analogies between Organic and Inorganic Bodies 


I have ventured in these few remarks to touch upon the rela- 
tions of the new view to modern chemical facts, because I think 
such a discussion shows us that there are several chemical regions 
in which the views can be tested from a chemical point of view, 
although I have, from a set purpose in my lectures, dealt with 
them absolutely from the physical side. In fact, one snch 
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step of the highest interest has already been taken by my col- 
league, Capt. Abney. I will read what it is, and the language 
of Prof. Roscoe, the President of the Chemical Society, is so 
clear and so admirably put, that it is impossible for any one 
to improve upon it. Referring to the work which Capt, Abney 
and Col. Festing have done together, he says: This work ‘‘is 
no less than a distinct physical test of the existence in organic 
compounds, of the organic radicals, and a means of recognising 
the chemical structure of an organic compound by means of the 
spectroscope.” This result ‘‘is accomplished by photographing the 
absorption spectra of organic compounds in the infra-red part of 
the spectrum, In these invisible portions characteristic and distinct 
ahsorption lines and bands occur for each organic radical, The 
ethyl compounds all show one special ethyl band; the methyl 
compounds a special methyl band; and thus, just as a glance at 
the luminous portion of the spectrum satisfies us of the presence 
of calcium, lithium, and rhubidium, so a simple inspection of 
these infra-red photographs enables us to ascertain the presence 
of the various organic radicals. This invention is still in its 
infancy, but one of greater importance to chemists has seldom if 
ever been communicated tothe Society.” I have been the more 
anxious to give these results in Prof. Roscoe’s own words, 
because it will be seen that, »zfatis mutandis, these remarks 
touching the spectra of organic radicals are precisely the state- 
ment I have been endeavouring to make with regard to inorganic 
radicals, It cannot therefore he said that the nature of the 
principle I bring forward is one with which chemists are not 


familiar. In this beautiful work, then, we have an analogy 
between the behaviour of known compounds and assumed 
elementary bodies, 

A new method of lahoratory work which I have recently 
started may, I think, in the course of time furnish us with 
another analogy, and in connection with it there is an experi- 
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| Fic. 47-—Hypothetical spectra obtained on distilling at successively in- 
creasing temperatures a mixture of light and heavy hydrocarbons, 


ment to which reference may advantageously be made, because 
it will show what kind of results we expect to get. It is simply 
referred to as an indication of the probable fruit which will 
come from many new kinds of experimentation which might be 
adopted, provided always we bear in view the idea which it has 
been my duty to bring forward. This experiment is founded on 


Fic. 48.—Fractional distillation of potassium. A, hard glacs tube containing the potassium and connected wit’ a Sprengel pump c by a tube p, having two 
bulbs with platinum electrodes sealed into them, between which an induced current may be made to pas; F, spirit lamp; H, battery; D, spectro- 


scope; ¥, lens to focus image of spark on slit of spectroscope. 


the behaviour of compound bodies when they are distilled at ; 


different temperatures. If we take, for instance, a mixture of 
hydrocarhons, some of them very complex in their nature, and 
others more simple; when a low temperature is employed it 
is found that the simpler hydrocarbon comes over in the shape 
of vapour. If therefore we were fortunate enough to he able 
to observe the spectra of these different vapours, assume that 
that series of hydrocarbons, for instance, shown in the ac- 
companying diagram (Fig. 47), had each of them a_ distinct 
spectrum, we should be able to follow spectroscopically the effect 
of each change of temperature, and we could in that way associate 
the known fact of the greatest density of the vapour which comes 
over at a higher temperature with a spectrum of a certain kind. 


* Y¥ournad of the Chemical Society, May, 188r. 


Now in our experiment we deal not with a compound body 
in the ordinary sense, but with the so-called elementary hody, 
potassium, which we have in a hard glass tube of the form 
shown in Fig. 48. By means of a Sprengel pump the tube 
is very perfectly exhausted, and then "gently warmed with a 
spirit lamp, the exhaustion going on during the whole pro- 
cess, On passing a current between the platinum electrodes we 
see a beautiful green glow in the tube, and obtain a certain 
spectrum. On replacing the spirit-lamp by a Bunsen burner 
we find as the result of this increased temperature that the 
colour in the tube is blood-red, and the resulting spectrum 1s 
entirely different, ‘The spectrum of potassium is one which 
requires a very great deal of study, for the reason that it varies 
very much under different experimental conditions. If the 
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potassium, for instance, is thrown into a Bunsen burner, the chief 
line that one gets is a red one. Kirchhoff, in the early days of 
solar chemical investigation, pointed out that this red line is not 
to be found among the Fraunhofer lines. The flame also gives 
us aline inthe blue. If we examine the spectrum of potassium 
by means of an induction-coil we find the blue line which we 
also see in the flame, but it is intensified in the spark. We also 
see some strong lines in the green and yellow, which are barely 
visible in the fame—which are in fact not generally recorded in 
the flame-spectrum of potassium, although they are really visible 
when considerable dispersion is employed. These lines in the 
yellow and green I siy become prominent lines, Now, it 
so happens that some of these lines in the green do, it is 
believed, correspond with Fraunhofer lines, and we are, 
therefore, justified in assuming that they represent a something, 
whatever it may he, in the potassium, which can withstand the 
heat of the sun, while the red lines represent something which 
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Fic. 49.--Spectra of potassium cubtained under different conditions. 


is broken up at the temperature of those regions of which we 
can determine the absorption. The interesting point of the 
experiment, therefore, is this: assuming for a moment that the 
red line does represent a complex something which cannot with- 
stand the temperature of the sun, and that the yellow line repre- 
sents a something finer which can withstand the temperature of 
the sun, what happens when we try to drive off the vapour of 
this potassium at the lowest temperature at which we can get it 
to volatilise at all, is that if the experiment is carefully performed 
it gives precisely those lines which are reversed in the solar spec- 
trum alone, and of that line, which is the strongest line at the 
temperature of the Bunsen burner we see absolutely nothing at all. 
Referring to the spectrum which we get in the lilac and yellow- 
green part of the tube, two out of the three lines visible at all 
events are seen in the sun, whereas the other lines which we get 
in the flame and some of them which we get in the coil are not 
represented in that fine vapour which was produced at the lowest 
possible temperature. 

The Bunsen bummer produces some very exquisite colour-effects 
in the tube, and especially develops a beautiful blood-red colour 
which might be imagined to he the product of that molecule 
which gives thecred line in the Bunsen burner; but that is not 
the fact. The line seen in the Bunsen burner is not visible as a 
rule in the vapour when heated in this way, the lines actually 
seen being more refrangible. Fig. 49 is a map of the spectrum 
of potassium under these various conditions. I give it simply 
as an indication that it is possible when other laboratory 
and chemical experiments are made with this view in mind that 
other analogies than those already obtained will be forthcoming. 

The experiment then comes to this. If we assume the potas- 
sium to be a compound body and tbat its finer constituent mole- 
cules are those which resist the solar temperature, then it behaves 
exactly like a mixture of hydrocarbons is known to do, that is, 
the finer vapours come off in greatest quantity at the lowest 
temperature, and the more complex ones as the temperature is 
raised. 

Conclusion 


In concluding my lectures in this course on Solar Physics I 
would ask attention to the fact that the views which 1! have 
ventured to put forward, as being what I honestly believe to 
he the true outcome of the twenty years’ work which has been 
applied to this subject, depend for their strength upon the 
convergence of very various lines of thought and work. No 
doubt the future progress of science will show that we, after all, 
are looking through a glass darkly, and that we are not yet face 
to face with the truth, and the whole truth. We must all of 
us be content to have our work criticised and expanded by 


future work, by researches carried on with greater skill, with 
more elaborate methods and higher views. But with all these 
reservations T do wish to draw attention to the fact that the 
convergence of many lines of work and many lines of thought 
suggest the ideas which I have put forward. Depend upon 
it, that we shall get a much higher and much richer truth 
out of further inquiries; and 1 quite acknowledge, although 
1 have had a hand in the work myself, that the ontcome 
of the work is so important that it ougbt to be considered 
honestly and carefully from every point of view. Still I con- 
sider that I am in honour bound to say, as the result of the 
work on solar physics, in that small branch of the inquiry into 
solar matters with which I am more personally connected, that 
my belief is that the late work has changed the views which 
were held say twenty years ago to this extent: whereas twenty 
years ago we imagined ourselves to be in full presence in the sun 
of chemical forms with which we are familiar here, I think in 
this present year we are bound to consider that that view may be 
modified to a certain extent, and that we are justified in holding 
the view that, not these chemical forms, with which we are 
acquainted here, but their germs really, are revealed to us in the 
hottest regions of the sun. J. NormMAN LocKYER 


NOTES FROM THE MALAY ARCHIPELAGO 


a CORRESPONDENT in Java sends us the follow. 
ing :— 

In 1879 I saw, at Tabu Breio, Padang Panjang, west coast of 
Sumatra, a child aged about one and a half years, with four legs. 
It was a female child with perfect organs, only the feet were 
clubbed and the legs bent. The added-on pair of legs were 
less perfect and their circulation evidently not in order, for they 
were not so sensitive to pain (pinches, &c.). They looked as if 
part of an embryo male child. The child was subject to fits ; 
it could not walk, but crawled, using its female legs, the male (?) 
legs being dragged along. The spine was much dragged out of 
position. 

During about six months of 1880 there was a child at Surabaya, 
Java, with two distinct heads joined to one neck. It is now 
with the Regent (a Javanese) of Surabaya, in spirits. Photo- 
graphs of this are sold. The brains were quite independent of 
each other, for the one would sleep whilst the other was awake. 
Ihave not heard whether the one could articulate whilst the 
other slept. 

Bornean Rhinoceros. —Mr. Bartlett writes to me: ‘We now 
know for certain that the Bornean is the same as the Sumatran. 
This comes of course from IJart Everett, and I do not doubt it 
for a moment.” But I have strong grounds for believing that 
there are two kinds :—1. A Government official who recently spent 
a year in the dzepest recesses of the island says the natives told 
hin there were two kinds, 2. About eight years ayo a small rhi- 
noceros was killed at Bunut, about 150 miles above Sintang, on 
the Pontianak. This is certain, it had only one horn. I have 
recently spoken to an officer who spent a year and a half in 
the interior, and he says he always understood the animal had 
only one horn, Anyhow it is very rare indeed. No European 
I have met—and many have been a long way into Borneo—has 
seen it, That may be because they are phlegmatic Du'ch, and 
not inquiring English. But the natives who killed the one at 
Bunut had never seen one before. At the first sight they fled 
in terror at such a beast. It migbt have been a young A, Suvz., 
as the horn was very small, and perhaps the trifling development 
of bud horn escaped notice. 

A Dntch ship, the Batavia, has at length reached the point 
where the 141st degree cuts the west coast of New Guinea. 
This is considered a great feat; why, I can’t precively say. 
There has been a good deal of talk about sendin explorers to 
the Dutch end of New Guinea, but directly money is asked for 
silence reigns, They had much better finish with Sumatra 
before gaing to New Guinea. 

The cattle plague has been raging in the west end of Java, 
Bantam, the Preanger, and Batavia residences—duriny the west 
monsoon (now finishing) with redoubled vigour, It has now 
abated a little (after four years it may well do so, from want of 
victims) in these parts, but is extending eastward, it~ appearance 
in Krawang being the most alarming. The authorities have 
decided upon making a double fence right across java at its 
Narrowest part. This means a line from somewhere about 
Cherihon due south. In the interval—a considerable one— 
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between the two fences, no cattle will be allowed to pass or 
ist. 

Briere is a bird (native name Jallak) which follows the 

buffaloes about and perches on their hacks, Query, can this 

bird have anything to do with the spreading of the plague? If 

so I don’t see what Government can do. They can’t fence 

bim ont. 

In all the parts where the cattle-plague has raged the most 
awful fevers have been the result amongst the native population, 
In Bantam alone 50,000 died in 1880, In the Preanger and 
Batavia the death-rate was also very high. There is no doubt 
whatever that this is due to the imperfect interment of the 
carcases. The Government says it is due to the wet season ; but 
this is a lame excuse, for why is there no fever elsewhere? In 
the wet season it is, of course, worse, for the heavy rains cause 
more miasma. 


SCIENTIFIC SERIALS 


Sournal of the Franklin Institute, July.—The direct manu- 
facture of iron from ore, puddling, heating furnaces, and forge 
cinders, &c., by Mr. Du Puy. Discussion on steel rails.—Ex- 
periments with screw-propellers of different material and dimen- 
sions, applied to the steamer Zookout, with the hull coppere] 
and not coppered, by Chief-Engineer Isherwood.—Percnssion 
rock-drills, by Mr. Grimshaw.—Radio-dynamics, by Dr. Pliny 
Earle Chase. 

Annalen der Physik und Chemie, No. 7.—On the forces 
acting on the interior of magnetically or dielectrically polarised 
bodies, by H. Helmholtz.—On the conductivities of metals for 
heat and electricity, by G, Kirchboff and G. Hansemann.—On 
the same, by L. Lorenz.—The specific heat of liquid organic 
compounds and its relation to their molecnlar weight, by M. A. 
von Reis, —Contribution to the doctrine of induced magnetism, 
by E. Riecke.—On crystal analysis, by O. Lehmann.—On the 
contraction observed in formation of haloid salts in comparison 
with their heat of formation, by W. Miiller-Erzbach.—Auto- 
matic mercury air-pump, by A. Schuller.—The theory of the 
law of saturation, by M. Planck.—The so-called self-exciting 
influence-machine, by P, Riess.—On K. Strecker’s paper on the 
specific heat of chlorine, &c., by L. Boltzmann. 


Bulletin del’ Académie Royale des Sciences de Belgique, No. 5. 
—On curves of the third order, by M. le Paige. —On the structure 
of the reproductive apparatus of Teleosteans (second paper), by 
Mr. Macleod.—On a registering apparatus for signals of the 
mirror galvanometer, by M. Samuel. 


Journal de Physique, July.—Experimental researcbes on the 
capacity of voltaic polarisation, by M. Blondlot.—Fundamental 
equations of induced magnetism, according to Maxwell, by M. 
Bouty.—Pumping machines and pneumatic apparatus, by M. 


de Romilly.—Researches on the specific heat of mixtures of | 


heat and the three primary alcohols C,H,O,, C,H,O, and 
C,H,0,, by Dr. Zetterman. 


Reale Istituto Lombardo di Scienze e Lettere. Rendiconti. Vol. 
xiv., fasc. x.-xii—Contribution to the study of Amoeba, by Dr. 
Grassii—On an evaporimeter with constant level, by Prof. 
Fornioni.—Some researches on the distillation of cadaveric 
alkaloids, by S. Soldaini. 


Memorie della Socteta degli Spettroscopisti Italiani, May.— 
Solar observations at Palermo Observatory during the first quar- 
ter of 1881, by Prof. Riceo.—On photographic pbotometry, 
by M. Janssen.—Scientific monument to P. Secchi in Reggio 
Emilia.—S pectroscopy applied to investigation of some colour- 
ing*matters introduced into red wines, by S, Macagno, 


Atti della R. Accademia dei Lincet, vol, v. fase. 14,—Pharma- 
cological researcbes on unstriped muscles, and particularly on 
the bladder, by P. PellacaniimOn some compounds of the 
furfuric series, hy G. L. Ciamician and M. Dennstedt.—On some 
derivatives of pyrocol, by G, L. Ciamician and L, Danesi.— 
Action of nascent hydrogen on apoatropine, by L. Pesci.—On 
the saccharifying action of neutral salts, by F, Selmi.—Some 
theorems in geometry of # dimensions, by S. Veronese, 


_ Rivista Scientifico-Industriale, No. 11, June 15 —Theory of 
siphons, by Prof, Rovellii—New application of powdered gra- 
phite, by S. Mauri —On Elban poltnce, by S$. Corsii—On 
radiant matter, by Prof. Mugna, 


NAT ORE 


[August 25, 1881 


Archives des Sciences Physiques et Naturelles, No. 7, July 15. 
—Essay on the periodic variations of glaciers, by F, A, Forel. 
—Researches on the influence of heat on respiration, by W. 
Marcet. 


SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, August 8.—M, Wurtz in the chair.— 
The following papers were read:—On the heat of formation of 
perchlorate of potass, by MM. Berthelot and Vieille. —Specific 
heats and heats of dilution of perchloric acid, by M. Berthelot. — 
Note on the communication to last meeting, by M. Boulley, on 
M. Toussaint’s experiments on the infection produced by the 
juices of heated viands, by M, Chevreul.—Researches on the 
anhydrous chlorides of gallium, by M. Lecog de Boisbaudran,— 
The standards of weights and measures of the Observatory, and 
the apparatus used in their construction, their origin, history, 
and present state, by M. C. Wolf.—On the Fuchsian functions, 
by M. H. Poincaré.—On the imitation, by means of hydrodynamies, 
of electrical and magnetic actions, by M. C. A. Bjerknes.—On 
the compressibility of carbonic acid and air under weak pressure 
and at a hightemperature, by M. E. H, Amagat.—On the action 
of oxygen on mercury, by M. E. Amagat.—On the heating of 
waggons, carriages, &c., by means of the crystallised acetate of 
sada, by M. A. Ancelin.—Researches on the conditions of 
manufacture of magnets, by M. G, Trouvé.—Dissociation com- 
parison of formulz by experiment, by M. G. Lemoine.—Action 
of sulphuric acid on bromic amylene, hy M. Cbatin,—On a solu- 
tion, of density 3°28, suitable for the immediate analysis of 
rocks, by M. D, Klein.—Tubercnlous infection by the liquids of 
secretion and the serosity of vaccine pustules, by M. H. 
Toussaint.—Note on hydrophobia, by M. H. Duboué. 

August 16.—M. Wurtz in the chair.—On cometary appear- 
ances, by M. J. Jamin.—Researches on the anhydrons chlorides of 
gallium, by M, Lecog de Boisbandran.—Singular effects of a 
gust of south-west wind, by M. G, A. Hirn.—Report of the 
place of Claude de Jouffroy in the discovery of steam-navigation, 
by M. de Lesseps.—The alcamines, by M. A. Ladenburg.—On 
the solubility of carbonate of magnesia in water charged with 
carbonic acid, by MM. Engel and Ville.—On the cobaltamines, 
by M. Porumbaru.—On the seat of gustation in dipterons insects : 
anatomical constitution and pbysiological value of the epipharynx 
and bypopbarynx, by MM. Kiinckel and Gazagnaire.—On par- 
asitism and tuberculosis, by M. H. Toussaint.—On the shooting 
stars of August, 1881, by M. Chapelas. 
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THEVBRITISH ASSOCIATION 


‘k= Fifty-first Annual Meeting of the British Asso- 

ciation was opened yesterday under the presidency 
of Sir John Lubbock, Bart., M.P., F.R.S., at York, the 
birthplace of the Association fifty years ago (September 
27, 1831). Almost as easily might we compare the first 
meeting of the Accademia del Cimento when Roberval 
and Mersennus and Torricelli discussed the nature of the 
vacuum with the last meeting of the Nuovo Cimento, as 
compare the meeting of the British Association of 1831 
with that of 1881. Railways, telegraphs, telephones, and 
electric lighting were unknown ; the doctrines of evolution 
and the conservation of energy had not been developed; 
geology, paleontology, and petrology were in their in- 
fancy; the modern applications of spectroscopy were 
scarcely thought of; the mechanical equivalent of heat 
had not been determined. Several sciences, which at that 
time consisted of a mere collection of ill-arranged facts, 
have since, by the application of logical methods, had 
conferred upon them an individuality which they never 
before possessed. Science schools have arisen in all 
directions ; the State yearly examines some thousands of 
its subjects; the Universities have created new professor- 
ships, have vitalised the old ones, and have placed science 
scholarships on an equality with those which formerly 
were only given for classics and mathematics. The Uni- 
versities having opened their doors to the new culture, and 
it has become a necessary part of elementary education ; 
while technical schools in all our large centres instruct 
thousands of artisans in the rudiments of natural know- 
ledge. Has the British Association kept pace with this 
prodigious development ? 

What were the ideas of its founders? William Vernon 
Harcourt, “the lawgiver and proper founder of the British 
Association,”’ said at the opening meeting that its objects 
shonld be “to give a stronger impulse and more system- 
atic direction to scientific inquiry, to obtain a greater 
degree of national attention to the objects of science, and 
a removal of those disadvantages which impede its pro- 
gress, and to promote the intercourse of the cultivators 
of science with one another and with foreign philoso- 
phers.” By its reports, committees, recommendations, 
and grants, the Association has to some extent suc- 
ceeded in each of these objects. But Mr. Vernon 
Harcourt planned the Association on a wider basis 
than that upon which it rests. ‘I propose to you,” 
he said, “to found an association, including all the 
strength of Great Britain, which shall employ a short 
period of every year in pointing out the lines of direction 
in which the researches of science should move; in indi- 
cating the particulars which most immediately demand 
investigation ; in stating problems to be solved and data 
to be fixed; in assigning to every class of mind a definite 
task; and suggesting to its members that there is here a 
shore of which the soundings should be more accurately 
taken, and there a line of coast along which a voyage of 
discovery should be made.’ We venture to think that 
this course of action might be more closely followed with 
advantage. It is true that a few committees are ap- 
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pointed to report upon, and sometimes to experiment 
upon, certain defined objects, but if each section could 
give a list of the most important questions awaiting 
answer in its particular science—somewhat in the form 
of a modernised Jugeisttio de Naturdé Calidi—energy 
would less often be expended about the mint, the anise, 
and the cumin, and more often applied to the weightier 
matters of the sciences. Men would then more frequently 
forge connections in the mighty chain, in place of separate 
links which sometimes rust away before a place is found 
for them, 

The earlier presidents delighted to find in the Associa- 
tion the development of Bacon’s idea of the “ New 
Atlantis.” But we venture with great deference to submit 
that it never has and never can approach the character of 
that academy of universal science. A nearer approach to 
it was to be found in the old Gresham College, and may 
now be met with in any one of the new colleges of 
sciences, Bacon’s idea was to have a vast inclosure con- 
taining “elaboratories chymicall and phisicall,’” ana- 
tomical and metallurgical, observatories of every kind, 
botanical gardens, museums, and operatories for every 
science. Connected with these there was to be a staff of 
workers and a statf of thinkers; also a kind of scientific 
society, or collection of societies, in which the results 
should be discussed. There are a thousand workers 
in the domains of the sciences now where there was one 
fifty years ago; discoverics and inventions multiply, and 
scientific literature is assuming vast proportions ; but at 
present we are as far from the lofty and majestic ideal of 
the New Atlantis as we were in 1831. 

But let us not for a moment undcrrate the valnable 
work which the Association has accomplished. Many of 
the Reports of committees or individuals are classical, 
and the suggestions which they furnish have led to con- 
siderable results. Take one example: the establish- 
ment of magnetic observatories all over the world 
is mainly dune to the action of the Association. ‘“ By 
no sudden impulse or accidental circumstance,’ said 
Prof. Phillips in the Birmingham presidential address 
in 1865, “rose to its high importance that great system 
of magnetic observations on which for more than a 
quarter of a century the British Association and the 
Royal Society, acting in concert, have been intent. First 
we had reports on the mathematical theory, and experi- 
mental researches of magnetism by Christie, 1833; 
Whewell, 1835; and Sabine, 1835. Afterwards a mag- 
netic survey of the British Islands; then the establish- 
ment of a complete observatory at Dublin, with newly 
arranged instruments, by Dr. Lloyd in 1838. On all this 
gathered experience we founded a memorial to Her 
Majesty's Government, made a grant of joo/, from our 
funds for preliminary expenses, and presented to the 
meeting of this Association in Birmingham in 1839 a 
report of progress signed by Herschel and Lloyd. From 
that time how great the labour, how inestimable the 
frnits! Ross sails to the magnetic pole of the south; 
America and Russia co-operate with our observers at 
Kew, Toronto, and St, Helena; and General Sabine, by 
combining all this united labour, has the happiness of 
seeing results established of which no man dreamed— 
laws of harmonious variation affecting the magnetic 
elements of the globe, indefinite relation to the earth's 
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movement, the position of the sun and moon, the distri- 
bution of temperature, and the situation in latitude and 
longitude.”’ 

We must bear in mind, however, that the great mass of 
members at any one meeting are not made up of scien- 
tific men who can appreciate the full development of a 
train of ideas or results, but of people who have not the 
advantages of attending the meetings of the London 
scientific societies, or of being av courant with scientific 
progress, and we niay fitly inquire by what means their 
interests are best served. The President's address is per- 
haps the most powerful stimulus. Such addresses usually 
belong to one of three classes :—they are either distin- 
guished by a fine display of oratory ; or by the discussion 
of some leading theory concerning which the president 
has aright to speak er cathedrdé, or they give a resumé 
uf the scientific progress of the year. This last is of the 
greatest utility tothe general run of members. Some- 


times the three classes are judiciously combined, and | 


these addresses are commonly the best of all. In former 
years the Presidential Address was very short, and chiefly 
discussed the results obtained by the Committees, and 
the Reports thereon. Occasionally an unscientific noble- 
man has opened the proceedings by a gwasz after-dinner 
speech, while anon we have a sophistical declamation 
dealing with some of the burning questions of the hour, 
and disposing of them bravely. 

Many cities have received the Association twice, but 
fewthree times. York will now be one of the latter, but it 
is thirty-six years since the last meeting was held there. 
Murchison called it the ‘cradle of the Association,’ and 
at the second York meeting the tickets bore the inscrip- 
tlon, Avtiguam exguirite AMatrem. Jf the Association 
carries out the ideas of its founders, we may fairly hope 
that a centennial and even a millennial meeting will be 
held in the place of its birth. The city has many objects 
of interest : it possesses convenient accommodation for 
all the sections, and a number of important manufac- 
tories can be easily visited from it. 
have issued an extremely useful programme of their 
arrangements, which not only contains all the necessary 
information concerning trains, posts, lodgings, and the 


places of meeting, but also articles on the zoology, | 


botany, and geology of the neighbourhood, and a de- 
scription of the various excursions. An_ interesting 
article on “The York Founders of the Association” 
is contributed by Archdeacon Hey. An exhibition 
of art and industrial produce, and a collection of 
scientific apparatus, will be open during the week. Four 
excursions are organised for Saturday, September 3: 
to Scarborough; to Castle Howard; to Helmsley and 
Rievaulx ; and to Brimham Rocks and Harrogate. On 
the following Thursday there will be seven excursions : 
to Bolton Abbey and the Strid; to Cleveland; a coast 
excursion ; to Gristhorpe, Speeton, and Scarborough ; to 
Whitby; to Wensleydale ; andto Ald x0roughand Borough- 
bridge. Among the more important manufactories which 
will be visited are the telescope works of Messrs. Cooke 
and Sons, the workshops of the North Eastern Railway, 
the York glass works, and some extensive confectionery 
works, Naturalists will be glad to learn that the county 
possesses a fauna which comprises 513 out of the 717 
British Vertebrata, viz. 46 mammals, 307 birds, 12 rep- 
tiles, and 148 fishes. It also furnishes 71 per cent. of 
the British flowering-plants and ferns. Geologically the 
county consists of rounded Chalk Hills, Oolite overlying 
the Lias, Trias covered with glacial drift and alluvial de- 
posit, and a narrow band of Permian strata. Many 
Opportunities will be afforded to members of studying 
the geology of the district. 

The famous Kirkdale Cave, which was the first to be 
scientifically examined, gave rise to the Yorkshire Philo- 
sophical Society. The numerous remains found in it 
became the basis of a museum, and to it was attached the 


scientific society of which John Phillips was one of the 
secretaries. The idea of the Association was broached 
by Brewster in a letter to Phillips. The Council of the 
Yorkshire Society issued the first invitations, and its 
president, vice-president, treasurer, and secretaries filled 
the same offices at the first meeting of the Association. 
The writer of an able article in the 7z»es of last Friday 
points out that in place of the few philosophical societies 
of fifty years ago there are nowa hundred or two scattered 
all over the country often doing good work, which is to a 
great extent lost or wasted because inaccessible to the 
scientific world, and he suggests that the Association 
should act as a bond of union between these societies, 
proposing methods of work and special] kinds of research 
suitable to the particular district. This might surely be 
done with great advantage in the case of the natural 
history sciences and geology; and we think the idea is 
worthy the attention of the Association. If, furthermore, 
it could publish a sv‘szzze of the more important results 
obtained by the several local societies during each year, 
it would be a boon to scientific literature. 

As might have been expected, the “Jubilee Meeting ” 
of the Association is likely to attract an unusually large 
gathering. On Tuesday upwards of 1500 names had been 
enrolled. The special character of the meeting is likely 
to have an influence not only on the pre-idential addresses, 
but on the nature of the entire proceedings. 


| INAUGURAL ADDRESS BY SiR JOHN Lubppock, Bart., M.P., 


Dal Sic [ORGIL.. IUIL. ID). Jesh 


In the name of the British Association, which for the time I 
very unworthily represent, I] bez to tender to you, my Lord 
Mayor, and through you to the City of York, our cordial thanks 
for your hospitable invitation and hearty welcome, 

We feel, indeed, that in coming to York we are coming home: 
gratefully as we acknowledge and much as we appreciate the 
kindne-s we have experienced elsewhere, and the friendly 


| relation, which exist between this Association and most—I might 
The Jocal comniittee | 


even say, all—our great cities, yet Sir R. Murchison truly observed 
at the close of our first meetinz in 1831, that to York, ‘‘as the 
cradle of the Association, we shall ever look back with gratitude ; 
and whether we meet hereafter on the banks of the I.is, the Cam, 
or the Forth, ta this spot we shall still fondly revert.” Indeed, 
it would have been a inatter of wuch regret to all of us, if we 
had not been able on this, our fiftieth anniversary, t> hold our 
meeting in our mother city. 

My Lord Mayor, before going further, 1 must express my 
regret, especially when J cal] to mind the illustrious men who 
have preceded me in this chair, that it has not fallen to one of 
my eminent friends around me, to preside on this auspicious 
occasion. Conscions, however, as 1 am of my own deficiencies, 
1 feel that I must not waste time in dwelling on them, more 
especially as in doing so I shonld but give them greater promin- 
ence. I will, therefore, only make one earnest appeal to your 
kind indulgence. 

The connection of the British Association with the City of 
York does not depend merely on the fact that our first meeting 
was held here, It originated in a letter addressed by Sir D. 
Brewster to Prof. Vhillips, as Secretary to your York Dhilo- 
sophical Society, by whom the idea was warmly taken up. The 
first meeting was held on September 26, 1831, the chair being 
taken by Lord Milton, who delivered an address, after which 
Mr. William Vernon IJareourt, Chairman of the Comnuittee 
of Management, submitted to the meeting a co le of rules which 
had been so maturely considered, and so wisely framed, that 
they have remained substantially the same down to the present 
day. 

The constitution and objects of the Association were so ably 
described by Mr. Spottiswoode, at Dublin, and are so well 
known to you, that I will not dwell on them this evening, The 
excellent President of the Royal Society, in the same addre-s, 
sugyvested that rhe past history of the Association would form am 
appropriate theme for the pre-ent meeting. The history of 
the Association, however, is really the history of science, and 
I long shrank from the attempt to give even a panoramic 
survey of a subject so vast and so difficult; nor should I have 


| ventured to make anv such attempt, but that I knew I could 
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rely on the assistance of friends in every department of 
science. 

Certainly, however, this is an opportunity on which it may be 
well for us to consider what have been the principal scientific 
results of the last half-century, dwelling especially on those with 
which this Association is more directly concerned, either as heing 
the work of our own members, or as having been made known 
at our meetings. It is of course impossible within the limits of 
a single address to do more than allude toa few of the e, and 
that very briefly. In dealing with so large a subject I first hoped 
that I might take our annual volumes as a text-book. This, 
however, ] at once found to be quite impossible. For instance, 
the first volume commences with a Report on Astronomy by 
Sir G, Airy; I may be pardoned, I trust, for expressing my 
piea-ure at finding that the second was one by my father, on the 
‘Tides, prepared like the preceding at the request of the Council ; 
then c:mes one on Meteorology by Forbes, Radiant Heat by 
Baden Powell, Optics by Brewster, Mineralogy by Whewell, and 
so on. My best course will therefore be to tke our different 
Sections one by one, and endeavour to bring before you 2 
few of the principal results which have been obtained in each 
department. 

The Biological Section is that with which ] have been most 
intimately associated, and with which it is, perhaps, natural that 
I should begin, 

Fifty years ago it was the general opinion that animals and 
plants came into existence just as we now see them. We took 
pleasure in their beauty; their adaptation to their habits and 
mode of life in many cases could not be overlooked or misunder- 
stood. Nevertheless, the book of Nature was like some richly 
illuminated missal, written in an unknown tongue; the graceful 
forms of the letters, the beauty of the colouring, excited onr 
wonder and admiration; but of the true meaning little was 
known to us; indeed we scarcely realised that there was any 
meaning to decipher. Now glimpses of the truth are gradually 
revealing themselves; we perceive that there is a reason—and 
in many cases we hnow what that reaon is—for every difference 
in form, in size, and in colour ; for every bone and every feather, 
almost for every hair. Moreover, each problem which is solved 
opens out vistas, as it were, of others perhaps even more interest- 
ing. With this great change the name of our illustrious country- 
man, Darwin, is intimately associated, and the year 1859 will 
always be memorable in science as having produced bis great 
work on ‘*The Origin of Species.’ In the previous year ke 
and Wallace had published short papers, in which they clearly 
state the theory of natural selection, at which they had simul- 
taneously and independently arrived. We cannot wonder that 
Darwin’s views should have at first excited great opposition. 
Nevertheless from the first they met with powerful support, 
especially, in this country, from Hooker, Huxley, and Heibert 
Spencer, The theory is based on four axioms :— 

“*y, That no two animals or plants in nature are identical in 
all respects. 

‘*2. That the offspring tend to inherit the peculiarities of 
their parents. 

**3. That of those which come into existence, only 2 small 
number reach maturity. 

**4. That those, which are, on the whole, best adapted to the 
circumstances in which they are placed, are most likely to leave 
descendants.” 

Darwin commenced his work by discussing the causes and 
extent of variability in animals, and the origin of domestic 
varieties ; be showed the impo-sibility of distinguishing between 
varieties and species, and pointed out the wide differences 
which man has produced in some cases—as, for instance, in our 
domestic pigeons, all unquestionably descended from a common 
stock. He dwelt on the struggle for existence (which has since 
become a household word), aud which, inevitably resulting in 
the survival of the fittest, tends gradually to adapt any race of 
animals to the conditions in whieh it occurs. 

While thus, huwever, showing the great importance of natural 
selection, he attriluted to it no exclusive influence, but fully 
admitted that other causes—the use and disuse of organs, sexual 
selection, &c.—had to be taken .nto consideration, Passing on 
to the difficulties of his theory he acccunted for the absence of 
intermediate varieties between species, to a great extent, by the 
imperfection of the geological record. 

But if the geological record be imperfect, it is s‘ill very 
instructive. The further paleontology has progressed the more 
it has tended to fill up the gaps between existing groups and 


species, while the careful study of living forms has brought into 
prominence the variations dependent on food, climate, habitat, 
and other conditions, and shown that many species lonz sup- 
pored to be ab-olutely distin«t are so closely linked together by 
intermediate forms that it is difficult to draw a satisfactory line 
between them, 

The principles of classification point also in the same direction, 
and are based more and more on the theory of descent. Biolo- 
gists endeavour to arrange animals on what is called the ‘natural 
system.’’ No one now places whales among fixh, bats among 
birds, or shrews with mice, notwithstanding their external 
similarity ; and Darwin maintained that ‘co munity of de-cent 
was the hidden bond which naturalists had been unconsciously 
seeking.” How else, indeed, can we explain the fact that the 
framework of bones is so similar in the arm of a man, the wing 
of a bat, the fore-leg of a horse, and the fin of a porpoise— 
that the neck of a giraffe and that of an elephant ¢ ntain the 
same number of vertebra ? 

Strong evidence is, moreover, afforded by embryology; by the 
presence of rudimentary organs and transient characters, as, fur 
instance, the existence in the calf of certain teeth which never 
cut the gums, the shrivelled ani useless wings of some be tles, 
the presence of a serie. of arteries in the embryos of the higher 
Vertebrata exactly similar to those which su ply the gills in 
fishes, even the spots on the young blackbird, the stripes on the 
lion’s cub; these, and innumerable other facts of the same 
character, appear {o be incompatible with the idea that each 
specics was specially and independently created ; and to prove, 
on the cuntrary, that the embryonic stages of species show us 
more or less clearly the structure of their ancestors, 

larwin’s views, however, are still much mi understood. 1 
believe there aie thou-ands who consider that according to his 
theory a sheep might turn into a cow, or a zebra into a horse, 
No one would more confidently withstand any such hypothesis, 
his view being, of course, not that the one could be changed 
into the other, but that both are descended from a common 
ancestor. 

No one, at any rate, will question the immense impulse which 
Darwin has given to the study of natural history, the number of 
new views he has opened up, and the additional intcre:t which 
he has aroused in, and contributed to, Biology. When we were 
young we knew that the leopard had spots, the tiger was striped, 
and the lion tawny; but why this was so it did nt occur to us 
to ark ; and if we had asked no one would haveanswered, Now 
we -ee at a glance that the stripes of the tiger have reference to 
its life among jungle-gras:es; the lion is sandy, like the de-ert ; 
while the markings of the leopard resemble spots of sunshine 
glancing through the leaves, 

The science of embryology may almost be said to have been 
created in the last half-century, Fifty years ago it was a very 
general opinion that animals which are unlike when mature, were 
dissimilar from the beginning. It is to Von Baer, the discoverer 
of the mammalian ovum, that we owe the great generalisation 
that the development of the egg is in the main a progress from 
the general to the special, in fact, that embryology is the key to 
the laws of animal development, 

Thus the young of existing species resemble in many cases the 
mature forms which flourished in ancient times. Huxley has 
traced up the genealogy of the horse to the Miocene Anchi- 
therium. In the same way Gaudry has called attention to the 
fact that just as the individual stag gradually acquires more and 
more complex antlers ; haying at first only a single prong, in the 
next year two points, in the following three, and so cn; so the 
genus, asa whole, in Middle Miocene times, had two pronged 
horns ; in the Upper Miocene, three ; and that it is not till the 
Upper Pliocene that we find any species with the magnificent 
antlers of our modern deer. It seems to be now generally 
admitted that bitds have come down to us through the Dino- 
saurians, and, as Huxley has shown, the profeund break once 
:upposed to exist between birds and reptiles has been bridged 
cver by the discovery of reptilian birds and bird-like reptiles ; +o 
that, in fact, birds are modified reptiles. Again, the remarkable 
genus Peripatus, so well studied by Moseley, tends to connect 
the annulose and articulate types. 

Again, the stractural resemblances between Amphioxns and 
the Ascidians had been pointed out by Good ir; and Kowalev+ky 
in 1866 showed that these were not mere analogies, but indicated 
a real affinity. There observations, in the words of Allen 
Thomson, ‘‘ have produced a change little short of revolutionary 
in embryological and zoological views, leading as they do to 
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the support of the hypothesis that the Ascidian is an earlier 
stage in the phylogenetic history of the mammal and other 
vertebrates.” 

The larval forms which occur in so many groups, and of which 
the Insects afford us the most familiar examples, are, in the 
words of Quatrefages, embryos, which lead an independent life. 
In such cases as these external conditions act upon the larvae as 
they do upon the mature form; hence we have two classes of 
changes, adaptational or adaptive, and developmental. These 
and many other facts must be taken into consideration ; never- 
theless naturalists are now generally agreed that embryological 
characters are of high valine as guides in classification, and it 
may, I think, be regarded as well-established that, just as the 
contents and sequence of rocks teach us the past history of the 
earth, so is the gradual develapment of the species indicated by 
the structure of the embryo and its developmental changes, 

When the supporters of Darwin are told that his theary is 
incredible, they may fairly ask why it is impossible that a species 
in the course of hundreds of thousands of years should have 
passed through changes which occupy only a few days or weeks 
in the life-history of each individna] ? 

The phenomena of yolk-segmentation, first observed by Prevost 
and Dumas, are now known to be in some form or other 
invariably the precursors of embryonic development ; while they 
reproduce, as the first stages in the formation of the higher 
animals, the main and essential features in the life-history of the 
lowest forms. The ‘‘ blastoderm” as it is called, or first germ of 
the embryo in the egg, divides itselfinto twa layers, corresponding, 
as Huxley has shown, to the two layers into which the body of 
the Ccelenterata may he divided. Not onlyso, but most embryos 
at anearly stage of development have the form of a cup, the 
walls of which are formed by the two layers of the blastoderm. 
Kowalevsky was the first to show the prevalence of this embry- 
onic form, and subsequently Lankester and Haeckel put forward 
the hypothesis that it was the embryanic repetition of an ancestral 
type, from which all the higher forms are descended. The cavity 
of the cup is supposed to be the stomach of this simple organism, 
and the opening of the cup the mouth. The inner layer of the 
wall of the cup constitutes the digestive membrane, and the outer 
the skin. To this form Heckel gave the name Gastrea, It is 


perhaps doubtful whether the theory of Lankester and Teckel | 


can be accepted in precisely the form they propounded it; but it 
has had an important influence on the progress of embryology. 
I cannot quit the science of embryology without alluding to the 
very admirable work on “‘Camparative Embryology”’ by onr new 
general secretary, Mr. Balfour, and also the ‘“‘ Elements of Em- 


bryology ” which he had previously published in conjunction with | 
| stamens and pistils; the one form having the stamens on the 


Dr. M, Foster. 

In 1842, Steenstrup pnblished his celebrated work on the 
‘« Alternation of Generations,” in which he showed that many 
species are represented by two perfectly distinct types or broods, 
differing in form, structure, and habits; that in one of them 
males are entirely wanting, and that the reproduction is effected 
hy fission, or by buds, which, however, are in some cases 
structurally indistingnishable from eggs. Steenstrup’s illustra- 
tions were mainly taken from marine or parasitic species, of very 
great interest, but not generally familiar, excepting to naturalists, 
Tt has since been shown that the common Cynips or Gallfly is 
also a case in point. It had long been known that in some 
genera belonging to this group, males are entirely wanting, and 
it has now been shown by Bassett, and more thoranghly by 
Adler, that some of these species are double-brooded ; the two 
broods having been cansidered as distinct genera. 

Thus an insect known as Meuroterus lenticularis, of which 
females only occur, produces the familiar oak-spangles so com- 
mon on the under sides of oak leaves, from which emerge, not 
Neuroterus lenticularis, but an insect hitherto considered as a 
distinct species, belonging even ta a different genus, Spathegaster 
baccarum, In Spathegaster both sexes occur; they produce the 
currant-like galls found on oaks, and from the-e galls Nenroterus 
is again developed. So also the King Charles oak-apples 


| all Hermann Miiller and Darwin himself. 


prodnee a species known as Zeras terminalis, which descends | 


to the ground, and makes small galls on the roats af the oak, 
From these emerge an insect known as Diorhisza aptera, which 
again gives rise to the common oak-apple. 

It might seem that such inquiries as these could hardly have 
any practical bearing. Yet it is not improbable that they may 
lead to very important results. For instance, it would appear 
that the fluke which produces the rot in sheep, passes one phase 
of its existence in the black slug, and we are not without hopes 


that the researches, in which our lamented friend Prof. Rolleston 
was engaged at the time of his death, which we all so much 
deplore, will lead, if not ta the extirpation, at any rate to the 
diminntion, of a pest from which our farmers have so grievously 
suffered. 

It was in the year 1839 that Schwann and Schleiden demon- 
strated the intimate relation in which animals and plants stand 
to each other, by showing the identity of the laws of development 
of the elementary parts in the two kingdoms of organic nature. 

As regards descriptive biology, by far the greater number of 
species naw recorded have beeen named and described within 
the last half-century. 

Dr. Giintber has been gaod enongh to make a calculation for 
me, The numbers, of course, are only approximate, but it 
appears that while the total nnmber of animals described up 
to 1831 was not more than 70,000, the number now is at least 
320,000, 

Lastly, to show how large a field still remains for exploration, 
I may add that Mr. Waterhonse estimates that thej British 
Mu:eum alone contains not fewer than 12,000 species of insects 
which have not yet been described, while our collections do not 
probably contain anything like one-half of those actnally in 
existence. Further than this, the anatomy and habits even of 
those which have been described offer an inexhaustible field for 
research, and it is not going tao far to say that there is not a 
single species which would not amply repay the devotion of a 
lifetime, 

One remarkable feature in the modern progress of bialogical 
science has been the application of improved methods of observa- 
tion and experiment; and the employment in physiological 
research of the exact measurements employed by the experi- 
mental physicist. Our microscopes have been greatly improved. 
The use of chemical re-agents in microscopical investigations has 
proved most instructive, and another very important method of 
investigation has been the power of obtaining very thin slices by 
imbedding the object to be examined in paraffin or some other 
soft substance. In this manner we can now obtain, say, 
fifty separate sections of the egg of a beetle, or the brain of 
a bee. 

At the close of the last century, Sprengel published a most 
suggestive work on flowers, in which he pointed out the curions 
relation existing between these and insects, and showed that the 
latter carry the pollen from flower to flawer. His observations, 
however, attracted little notice until Darwin called attention to 
the subject in 1862. It had long been known that the cowslip 
and primro-e exist under two.forms, about equally numerous, 
and differing from oue another in the arrangements of their 


summit of the flower and the stigma half-way down; while in 
the other the relative positions are reversed, the stigma being 
at the snmmit of the tube and the stamens half-way down. This 
difference had, however, been regarded as a case of mere varia- 
bility ; but Darwin showed it to be a beantiful provision, the 
result of which is that insects fertilise each flower with pollen 
brought from a different plant; and he proved that flowers 
fertilised with pollen from the other form yield more seed than 
if fertilised with pollen of the same form, even if taken from a 
different plant. 

Attention having been thus directed to the question, an 
astonishing variety of most beautiful contrivances have been 
observed and described by many botanists, especially Hooker, 
Axel, Delpino, Hildebrand, Bennett, Fritz Miiller, and above 
The general result 
is that to insects, and especially to bees, we owe the beauty of 
our gardens, the sweetness of our fields. To their beneficent, 
thongh unconscious action, flowers owe their scent and colour, 
their honey—nay, in many cases, even their form. Their present 
sbape and varied arrangements, their brilliant colours, their 
honey, and their sweet scent are all due to the selection exercised 
by insects. 

In these cases the relation between plants and irisects is one of 
mutnal advantage, In many species, however, plants present us 
with complex arrangements adapted to protect them from insects 5 
snch, for instance, are in many cases the resinous glands which 
render leaves unpalatable; the thickets of hairs and other pre- 
cautions which prevent flowers from being robbed of their haney 
by ants. Again, more than a century ago, our countryman, Ellis, 
described an American plant, Dionsa, in which the leaves are 
somewhat concave, with long lateral spines and a joint in the 
middle ; close up with a jerk, like a rat-trap, the moment any 
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unwary insect alights on them. The plant, in fact, actually 
captures and devours insects. This obseivation also remained 
as an isolated fact until within the last few years, when Darwin, 
Hooker, and others have shown that many other species have 
curious and very varied contrivances for supplying themselves 
with animal food. 

Sone of the most fascinating branches cf botany—mory] hology, 
histology, and physiology—scarcely existed before 1830. In the 
two former branches the discoveries of von Mohl are pre-en.inent. 
Iie first observed cell-division in 1835, and detected the presence 
of starch in chlorophyll-corpuscles in 1837, while he first de- 
scribed protoplasm, now so familiar to us, at least by name, in 
1846. In the same year Amici discovered the existence of the 
embryonic vesicle in the embryo sac, which cevelops into the 
embryo when fertilised by the entrance of the pollen-tube into 
the micropyle. The existence of sexnal reproduction in the 
lower plants was doubtful, or at least doubted by scme eminent 
authorities, as recently as 1853, when the actual process of 
fertilisation in the ccmmon bladderwrack of our shores was 
observed by Thuret, while the reproduction of the larger fungi 
was first worked out by De Bary in 1863. 

As regards lichens, Schwendener proposed, in 1869, the 
startling theory, now however accepted by some of the highest 
authorities, that lichens are not antoncmous organisms, but 
cemmensal associations of a fungus parasitic on an alga. With 
reference to the higher Cryptogamis it is hardly too much to say 
that the whole of cur exact knowledge of their life-history bas 
been obtained during the last half-century. Thus in the case of 
ferns the male organs, or antheridia, were first discovered by 
N&ageli in 1844, and the archegonia, or female organs, by 
Suminshi in 1848. The early s'ages in the develoyment of 
mosses were worked out by Valentine in 1833. Jastly, the 
principle of Alternation of Generations in plants was discovered 
by Hofmeister. This eminent naturalist also, in 1851-4, 


pointed out the homologies of the reproductive processes in | 


mosses, vascular cryptogams, gymnosperms, and angiosperms. 

Nothing conld have appeared less likely than that researches 
into the theory of spontaneous generaticn shculd have led to 
practical imjrovements in medical science. Yet such has been 
the case. Only a few years ago Bacteria seemed mere scientific 
curiosities, It had long been known that an infusion—say, of 
hay—would, if exposed to the atmosphere, be found, after a 
certain time, to teem with living forms. Even those few who 
still believe that life would be spotanecusly generated in such an 
infusion, will admit that these minute organisms are, if not 
entirely, yet mainly, derived from germs floating in our atmo- 
sphere ; and if precautions are taken to exclude such germs, as 
in the careful experiments especially cf Pastenr, Tyndall, and 
Roberts, every one will grant that in ninety-nine cases out of a 
hundred no such development of life will take place. 

These facts have led to most important results in Surgery. 
One rezson why compound fractures are so dangercus, is becanse, 
the skin being broken, the air obtains access to the wound, 
bringing with it innumerable germs, which too often set up 
putrefying action. Lister first made a practical application of 
these observations. He set himself to find some substance 
capable of killing the germs, withont being itself too potent a 
caustic, and he found that dilute carbclic acid fulfilled these 
conditions, This discovery has enabled many operations to be 
performed which wonld previously have been almost horeless. 

The same idea seems de+tined to prove as useful in Medicine 
as in Surgery. There is great reason to snj pose that many 
diseases, especially those of a zymotic character, have their 
origin in the germs of special organisms, We know that fevers 
run a certain definite course. The parasitic organisms are at 
first few, but gradually multiply at the expense of the patient, 
and then die out again. Indeed, it seems to he thoroughly 
established that many diseases are due to the excessive multipli- 
cation of microscopic organisms, and we are not withont hope 
that means will be discovered by which, without injury to the 
patient, these terrible, though minute, enemies may be destroyed, 
and the disease thus stayed. The interesting researches of 
Burdon Sanderson, Greenfield, Koch, Pasteur, Toussaint, and 
others, seem to justify the hope that we may be uble to modify 
these and otker germs, and then by appropriate inoculation to 
protect ourselves against fever and other acute diseases. 

The history of Anzesthetics is a most remarkable illustration 
of how leng we may be on the very verge of a most important 
discovery. Ether, which, as we all know, produces perfect 
insensilility to pain, was discovered as long ago as 1540, The 


anesthetic property of nitrons oxide, now so extensively used, 
was observed in 1800 by Sir II, Davy, who actually experi- 
mented on himself, and had one of his teeth painlessly extracted 
when under its influence. He even suggests that ‘fas nitrons 
oxide gas seems capalile of destroying pain, it could prohably 
te used with advantage in surgical operations.” Nay, this 
property of uitrous oxide was habitually explained and illustrated 
in the chemical lectures given in hospitals, and yet for fifty years 
the gas was never used in actual operations, 

Few branches of science have made more rapid progress in 
the last half-century than that which deals with the ancient con- 
dition of man. When our Association was founded it was 
generally considered that the human race suddenly appeared on 


‘the scene, about 6coo years ago, after the disappearance of the 


extinct mammalia, and when Europe, both as regards physical 
coi ditions and the other snimals by which it was inhabited, was 
pretty much in the same condition as in the period covered Ly 
Greek and Roman history. Since then the persevering re-earches 
of Layard, Rawlinson, Butta and others have made known to us, 
not on'y the statues and palaces of the ancient Assyrian monarchs, 
but even their libraries; the cuneiform characters have been 
deciphered, and we can not only sce, but read in the Pritish 
Museum, the actual contemporary records, on Lurut clay cylin- 
ders, of the events recorded in the historical books of the Old 
Testament and in the pages of llerodotns. The iesearchcs in 
Egypt also seem to have satisfactorily established the fact that 
the pyramids themselves are at least 6cco years cld, while it 
is obvions that the As+yrian aud Evyptian monarchies cannot 
suddenly have attained to the wealth and power, the state of 
social crganisation, ard progress in the arts, of which we have 
before us, preserved by the sand of the desert from the ravages 
of man, such wenderful proofs. 

In Europe, the writings of the earliest historians and poets 
indicated that, before iron came into general nse, there was a 
time when bronze was the ordinary material of weapons, axes, 
and other cutting implements, and though it seemed @ friori 
improbable that a compound of copper and tin shonld have 
preceded the simjle metal iron, nevertheless the researches of 


| archeologists have shown that there really was in Europe a 


**Pronze Age,” which at the dawn of history was just giving 
way to that of ‘‘ Iron,” 

The contents of ancient graves, buried in many ca:es so that 
their owner might carry some at least of his wealth with him to 
the world of spirits, left no room for doubt as to the existence of 
a Bronze Age ; but we get a completer idea of the condition of 
Man at this period from the Swi s lake-villages, first made known 
tous by Keller. Along the shallow cdges of the Swiss lakes 
there flourished, once upon a time, mary populcus villages or 
towns, built on platforms supported by piles, exactly as many 
Malayan villages are now. Under these circumstances innu- 
merable objects were one by one dropped into the water ; some- 
times whole villages were burnt, and their contents submerged ; 
and thus we have been able to recover, from the waters of 
oblivion in which they had rested for more than 2000 years, not 
only the arms and tools of this a: cient people, the bones of their 
animals, their pottery and ornaments, but tle stuffs they wore, the 
grain they had stored up for future use, even fruits and cakes 
of bread. 

But this hronze-using people were not the earliest occupants of 
Europe. The contents of ancient tombs give evidence of a time 
when metal was unknown, This also was confirmed by the 
evidence then unexpectedly received from the Swiss lakes. By 
the side of the bronze-age villages were others, not less extensive, 
in which, while implements of stone and bone were discovered 
literally by thousands, not a trace of metal was met with. The 
shell-mounds or refuse-heaps accumulated by the ancient fisher- 
men alcng the shores of Denn ark, fully confirmed the existence 
of a ‘*Stone Age.” 

No bones of the reindeer, no fragment of any of the extinct 
mammalia, have been found in any of the Swiss lake-villages or 
in any of the thousands of tumuli which have teen opened in our 
own country or in Centraland Southern Europe. Yet the contents 
of caves and of river-gravels afford abundant evidence that there 
was a time when the mammoth and rhinoceros, the musk-ox and 
reindeer, the cave lion and hyena, the great bear and the gigantic 
Irish elk wandered in our woods and valleys, and the hipropo- 
tamus floated in our rivers; when England and France were 
united, and the Thames and the Rhine had a common estuary, 
This was long supposed to be before the advent of Man. At 
length, however, the discoveries of Boucher de Perthes in the 
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valley of the Somme, supported as they are by the researches of 
many Continental naturalists, and in our own country of MacEnery 
and Godwin-Austen, Prestwich and Lyell, Vivian and Pengelly, 
Christy, Evans, and many more, have proved that Man formed a 
humble part of this strange acsemhly. 

Nay, even at this early period there were at least two distinct 
races of men in Europe; one of them—as Boyd Dawkins has 
pointed out—closely resembling the modern Esquimaux in form, 
in his weapons and implement+, probably in his clothing, 
as well as in so many of the animals with which he was 
associated. 

At this stage Man appears to have been ignorant of pottery, to 
have had no knowledge of agriculture, no domestic animals, 
excent perhaps the dog, Hs weapons were the axe, the spear, 
and the javelin; I do not believe he knew the use of the bow, 
though he was probably acquainted with the lance. He was, of 
coarse, ignorant of metal, and his stone implements, though 
skilfally formed, were of quite dilferent sbapes from those of the 
second Stone aye, and were never ground. This earlier Stone 
period, when man co-existed with these extinct mammalia, is 
knowa as the Paleolithic, or Early Stone Age, in opposition to 
the Neolithic, or Newer Stone Age. 

The remains of the mammalia which co-existed with Man in 
pre-historic times have been most carefully studied by Owen, 
LLartet, Ruitimeyer, Falconer, Buss, Bsy.l Dawkins, and others, 
The presence of the mammoth, the reindeer, and e.pecially of the 
musk-ox, indicates a severe, not to say an arctic, climate, the 
existence of which, moreover, was proved by other considerations ; 
while, on the contrary, tte hippopotamus requires considerable 
warmtb. How then is this association to be explained ? 

While the climate of the globe is, no doubt, much affected by 
geographical conditions, the cold of the glacial period was, I 
believe, mainly due to the exceatricity of the earth’s orbit, com- 
bined with the obliquity of the ecliptic. The result of the latter 
condition is a period of 21,000 years, during one half of which 
the northern hemisphere is warmer than the southern, while 
during the other 10,500 years the reverse isthe case. At present 
we are in the former phase, and there is, we know, a vast accu- 
mulation of ice at the south pole. But when the earth’s orbit is 
nearly circular, as it is at present, the difference between the two 
hemispheres is not very great ; on the contrary, as the excentricity 
of the orbit increases the contrast between them increases also. This 
excentricity is continually oscillating within certain limits, which 
Croll and subsequently Stonz have calculated out for the last 
million years, At present the excentricity is 016 and the mean 
temperature of the coldest month in London is about 40°. Such 
has been the state of things for nearly 100,000 years; but before 
that there was a period, begi ming 300,000 years ago, when the 
excentricity of the orbit varied from ‘26 to "57. The result of 
this would be greatly to increase the effect due to the obliquity 
of the orbit; at certain periods the climate would be much 
wariner than at present, while at others the number of days in 
winter would be twenty m:re, anJ of summer twenty less than 
now, while the mean ten:perature of the coldest month would be 
lowered 20°. ‘Ve thus get something like a date for the last 
glacial epoch, and we see that it was not simply a period of cold, 
but rather one of extreme:, each beat of the pendninm of tem- 
perature lasting for no less than 21,000 years, This explains the 
tact that, a> Morlot showed in 1854, the glacial deposits of 
Switzerland, ani, as we now know, those of Scotland, are not 
a single uaiform layer, but a succes iun of strata indicating very 
different conditions. I agree also with Croll and Geikie in 
thinkin that these considerations explain the ayparent anomaly 
of the co existence in the same gravels of arctic and tropical 
aii.nals; the former having lived in the cold, while the latter 
flourished in the hot, periods. 

It is, 1 think, now well establi-hed that man inhabited Europe 
during the milder periods of the glacial epoch. Some high 
anthorities indeed consider that we have evidence of his presence 
in pre-glacial and even in Miocene times, but | confess that I am 
not satisfied on this point. Even the more recent period carries 
back the record of man’s existence to a distance so great as 
altogether t» change our views of a cient history. 

Nor is it only ay rezards the antiquity and material condition 
of man in prebistoric times that great progress has been mace. 
lf time permitted I should have |een glad to have dwelt on the 
orisin and development of language, of custom, and of law. On 
all of these the e mparison of the various lower races still in- 
haliting so large a portion of the earth’s surface, has thrown 
much light ; while even in the most cultivated nations we fii.d 
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survivals, curious fancies, and lingering ideas ; the fossil remains 
as it were of former cu-tom3 and religions embedded in our 
modern civilisation, like the relics of extinct animals in the crust 
of the earth. 

In Geology the formation of our Association coincided with the 
appearance of Lyell’s ‘‘ Principles of Geology,” the first volume 
of which was published in 1830, and the second in 1832. At 
that time the received opinion was that the phenomena of 
Geology could only be explained by violent periodical con- 
vulsions, and a high intensity of terrestrial energy culminatiug 
in repeated catastrophes. futton and Playfair had indeed 
maintained that such causes as those now in operation would, 
if only time enough were allowed, account for the geological 
stracture of the earth ; nevertheless the opposite view generally 
prevailed, until Lyell, with rare sagacity and great eloquence, 
with a wealth of illustration and most powerful reasoning, con- 
vinced geologists that the forces now in action are powerful 
enough, if only time be given, to produce results quite as 
stupendous as those which science records. 

As regards Stratigraphical Geology, at the time of the first 
meeting of the British A-sociation at York, the strata between 
the Carboniferous Limestone and the Chalk had been mainly 
reduced to order and classified, chiefly through the labours of 
William Smith. Bat the classification of all the strata lying 
above the Chalk and below the Carboniferous Limestone respec- 
tively, remained in a state of the greatest confusion. The year 
133t marks the period of the commencement of the joint labours 
of Sedgwick and Murchison, which resulted in the establishment 
of the Cambrian, Silurian, and Devonian systems. Oar pre- 
Cambrian strata have recently been divided by Hicks into four 
great groups of immense thickness, and implying, therefore, a 
great lapse of time; but no fossiJs have yet been discovered in 
them. Liyell’s classification of the Tertiary deposits, the result 
of the studies which he carried on with the assistance of Deshayes 
and others, was published in the third volume of the ‘‘ Principles 
of Geology” in 1833. The establishment of Lyell’s divi-ions of 
Eocene, Miocene, and Pliocene, was the starting-point of a most 
important series of investigations by Prestwich and others of 
these younger deposits; as well as of the post- Tertiary, Quaternary, 
or drift beds, which are of special interest from the light they 
have thrown on the early history of Man. 

As regards the physical character of the earth, two theories 
have been held: one, that of a fluid interior covered by a thin 
crust; the other, of a practically solid sphere. The former is 
now very generally admitted, both by astronomers and geologists, 
to be untenable. The prevailing feeling of geologists on 
this subject has been well expressed by Prof. Le Conte, who 
says, ‘*the whole theory of igneous agencies—which is little less 
than the whole foundation of theoretic geclogy—must he recon- 
structed on the basis of a solid earth,”’ 

In 1837 Agassiz startled the scientific world by his ‘* Discours 
sur l’ancienne extension des G aciers,” in which, developing the 
observation already made by Charpentier and Venetz, that 
boulders had been transported to great distances, and that rocks 
far away from, or high above, existing glaciers, are polished and 
scratched by the action of ice, he boldly asserted the existence of 
a ‘‘glacial period,” during which Switzerland and the North of 
Europe were subjected to great cold and buried under a vast 
sheet of ice, 

The ancient poets described certain gifted mortals as privileged 
to descend into the interior of the earth, and have exercised 
their imagination in recounting the wonders there revealed. As 
in other cases, however, the realities of science have proved mvre 
varied and surprising than the dreams of fiction, Of the gigantic 
and extraordinary animals thus revealed to us by far the greatest 
number have been described during the period now under review. 
For instance, the gigantic Cetiosaurus was described by Owen 
in 1838, the Dinornis of New Zealand by the same distinguished 
naturalist in 1$39, the Mylodon iu the same year, and the 
Archzopteryx in 1862, 

In America, a large number of remarkable forms have been 
| described, mainly by Marsh, Ieidy, and Cope. Marsh bas made 
known to us the Titanosaurus, of the American (Colorado) 
Jurassic beds, which is, perhaps, the largest land animal yet 
known, being a hundred feet in length, and at least thirty in 
height, though it seems possible that even these vast dimensions 
were exceeded by those of the Atlantosanrus, Nor must 1 omit 
the Hesperornis, described by Marsh in 1572, as a carnivoron-, 
| swimming ostrich, provided with teeth, which he regards as a 
character inherited from*reptilian ancestors; the Ichthyornis, 
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tranger still, with biconcave vertebre, like those of fishes, and 
teeth set in sockets. . 
As giving, in a few words, an idea of the rapid progress in 
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this department, | may mention that Morris’s ‘‘ Catalogue of | 


British Fossils,” published in 1843, contained 5300 species ; 
while that now in preparation hy Mr. Etheridge enumerates 
15,000. 

ane if these fignres show how rapid our recent progress has 
been, they also very forcibly illustrate the imperfection of the 
geological record, and give us, [ will not say a measure, but an 
idea, of the imperfection of the geological record. The number 
of all the described recent species is over 300,000, but certainly 
not half are yet on our lists, and we may safely take the total 
number of recent species as being not le s than 700,000, But 
in former times there have been at the very least twelve peri ds, 
in each of which by far the greater number of species were 
distinct. True, the number of species was probably not so large 
in the earlier periods as at present; but if we make a liberal 
allowance for this, we shall bave a total of more than 2,020,000 
speeies, of which about 25,000 only are as yet upon record ; and 
many of these are only represented by a few, some only by a 
single specimen, or even only by a fragment. 

The progress of paleontology may also be marked by the 
extent to which the existence of gronps bas been, if I may so 
say, carried back in time. Thus I believe that in 1830 the 
eailiest known quadrupeds were small mar-upials belonging to 
the Stonesfield slates ; the most ancient mammal now known is 
Microlestes antiqguus from the Keuper of Wiirtemberg: the 
oldest bird known in 1831 belonged to the period of the London 
Clay, the oldest now known is the Arcbaopteryx of the Solenhofen 
slates, thuugh it is probable that some at any rate of the foot-teps 
on the Triassic rocks are these of birds, So again the Amphibia 
have been carried back from the Trias to the Coal-measures; 
Fish from the Old Red Sandstone to the Upper Silurian; 
Reptiles to the Trias; Insects from the Cretaceous to the 
Devonian 3; Molnsea and Crustacea from the Silurian to the 
Lower Cambrian. The rocks below the Cambrian, though of 
immense thickness, have afforded no relics of animal life, if we 
except the problematical Hozoom Canadzuse, so ably studied by 
Dawson and Carpenter. But if paleontology as yet throws na 
light on the original forms of life, we must remember that the 
simplest and the lowest organisms are so soft and perishable that 
they would leave ‘‘ not a wrack behind.” 

Passing to the science of Geography, Mr. Clements Markham 
has recently published an excellent snmmary of what has been 
accompli-hed during the half-century. 

But the progress in our knowledge of geography is, and has 
been, by no means confined to the improvement of our mips, 
or to the discovery and description of new regions of the earth, 
but has extended to the causes which have led to the present 
configuration of the suiface. Toa great extent indeed this part 
of the subject falls rather within the scape of geology, but I 
may here refer, in illustration, to the distribution of lakes, the 
phenomena of glacier:, the formation of volcanic mountain:, 
and the strncture and distribution of coral islands. 

The origin and distribution of lakes is one of the most inter- 
esting problems in physical peography. That they are not 

cattered at random, a glance at the map is sufficient to show. 

They abound in mountain districts, are comparatively rare in 
equatorial regions, increasing in number as we go north, so that 
in Scotland and the northern parts of America they are sown 
broadcast, 

Perhaps @ priori the first explanation of the origin of lakes 
which would suggest itself, wonld he that they were formed in 
hollows resulting from a disturbance of the strata, which had 
thrown them into a ba-in-shaped form. Lake-basins, however, 
of this character are, as a matter «f fact, very rare ; as a general 
rule lakes have not the form of basin-shaped synclinal hollows, 
but, on the contrary, the strike of the strata often runs right 
across them. My eminent predeccssor, Prof. Ramsay, divides 
lakes into three classes:—(1) Those which are due to irregular 
accumulations of drift, and which are generally quite shallow. 
(2) Those which are formed by moraines, and (3) those which 
occupy true basins scooped by glacier-ice out of the solid rock, 
To the latter class belong most of the great Swiss and Italian 
lakes, Prof. Ramsay attributes their excavation to glaciers, 
because it is of conrse obvious that rivers cannot make basin- 
shaped hollows surrounded by r-ck on all sides. Now the Lake 
of Geneva, 1230 feet above the sea, is 984 feet deep, the 
Lake of Brienz is 1850 feet above the sea, and 2000 feet deep, 
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so that its bottom is really below the sea-level. The Italian 
lakes are even more remarkable. The Lake of Como, 700 feet 
above the sea, is 1929 feet deep. Lago Maggiore, 655 feet 
ahove the sea, is no less than 2625 feet deep. It will be 
observed that these lakes, like many others in mountain regions, 
those of Scandinavia, for instance, lie in the direct channels of 
the great old glaciers, If the mind is at first staggered at the 
magnitude of the scale, we must remember that the ice which 
scooped out the valley in which tbe Lake of Geneva now 
repo-es, was once at least 2700 feet thick ; while the mraines 
were also of gigantic mavnitudc, that of Ivrea, for instance, 
being no less than 1500 feet in heizht, Trof, Ramsay’s theory 
seems, therefore, to account heantifully fur a large nun ber of 
interesting facts. 

Passing from lakes to mcuntains, two rival theories with re“er- 
ence to the structure and orizin of volcances long :truggled for 
supremacy. 

The more general view was that the shcets of Java and scoria: 
which form v Icanic cancs—such, for instance, as .[tna or 
Vesuvius — were originaily nearly horizontal, and that subse- 
quently a force operating from below, and exerting a pressure 
both upwards and outwards from a central axis towards all points 
of the compass, uplifted the whole stratified mas and made it 
a sunie a cnical form, giving rise at the same time, in many 
ca cs, to a wide and deep circular opening at tbe top of the 
cone, called by the advocates of this hypothesis a ‘‘ crater of 
elevation.” 

This theory, though, as it seems to us now, it bad already 
received its death-blow from the adnsirable memoirs of Scrope, 
was yet that most generally adopted fifty years ago, because it 
was considered that compact and crystalline lavas could not have 
consolidated on a sloj e cxcceding 1° or 2, In 1858, how ever, 
Sir C. I yell conclusively showed that in fact such lavas e uld 
cons» lidate at a considera ile angle, even in some cases at more 
than 30’, and it is now genera ly admitted that thongh the teds 
of lava, &c , may bave su-tained a slight angular elevation +i ce 
their deposition, still in the main, veleanic cones have acquired 
their form by the accumulation cf lava and ashes ejected from 
one or more cra'ers, 

The problems presented by glaciers are of very great intercs*. 
In 1843 Agassiz and Forhes proved that the centre of a glacicr, 
like that of a river, moves more rapidly than its ides. Dut how 
and why do glaciers move at all? endu, afterwards Dishop of 
Annecy, in 1841 endeavonred to explain the facts by supp sing 
that elacier ice enjoys a kind of duetility, The “‘viscous ther ry” 
of glaciers was al o adopted, and most ably advocated, by 
Forbes, who comparcd the c-ndition «f a glacier to that of the 
contents of a tar-harrel poured into a sloping channel. We 
have all, however, secn 1 ong narrow fi sures, a mere fraction of 
an inch in width, stretchi g fav acr ss glaciers—a_ cordit/on 
incompat.ble with the ordin: ry idea of viscosity, The pheno- 
menon of regelation was afterward: a) pled to the explanation 
of glacier moti n, An observation uf Faraday’s snpplied the 
clue, Tle noticed in 1850 that when two pieces of thawing ice 
are placed together they unite by freezing at the place of contact. 
Foll wing up this suggestion, Tyndall found that if he com- 
pres ed a block of ice in a mould it could be madc to assu ne 
any shape he pleased. A straight } rixm, for instance, placed in 
a groove and submitted to hydraulic pres ure, was bent into a 
transparent semicircle of ice. ‘These experiments seem to have 
proved that a glacial valley isa m uld through which the ice is 
forced, and to which it will accomm< date it-elf, while as Tyndall 
and Huxley also pointed out, the ‘‘veired structure of ice’’ is 
produced by pressure, in the same mar ner as the cleavage of 
slate ri cks. 

It was in the year 1842 that Darwin pu’ lished his great v ork 
on ‘Coral Islands.’’ ‘Vhe frin_iny reefs of coral presented no 
spccial difficulty. They ¢ uld be obviously accounted for by an 
elevation of the land, so that the coral which had originally 
grown under water, had heen rais-d above the sea-'evel. The 
circular or oval shape of so many re fs, however, each h.ving a 
lagoon in the centre, closely surrounded by a deep ccean, and 
rising but a few fret above the sea-level, had long been a | uzzle 
to the phy-ical geographer. The favourite theory was that these 
were the summits of submarine volcanoes on which the coral had 
grown, But as the reef-makinz coral does not live at yreater 
depths than about twenty-five fathoms, the immense nunber of 
these reefs formed an almost insuperable oljection to this theory. 
The Laccadives and Maldives, for instance—meaning literally the 
‘ Jac of islands ’ and the ‘thousand islands”—are a series of such 
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atolls, and it was impossible to imagine so great a number of 
craters, all so nearly of the samealtitule, Darwin showed, more- 
over, that so far from the ring of corals resting on a corresponding 
ridge of rock, the lagoons, on the contrary, now ocenpy the place 
which was once the highest land. He pointed out that some 
lagoons, as, for instance, that of Vanikoro, coatain an island in 
the middle ; while other islands, such as Tahiti, are surrounded 
by a margin of smooth water, separated from the ocean by a coral 
reef, Now, if we suppose that Tahiti were to sink slowly, it 
would gradually approximate to the condition of Vanikoro; and 
if Vanikoro gradually sank, the central island would disappear, 
while on the contrary the growth of the coral might neutralise the 
subsidence of the reef, so that we should have simply an atoll, 
with its lagoon. The same considerations exnlain the origin of 
the ‘‘barrier reef:,” such as that which runs, for nearly one 
thousand miles, along the north-east coast of Australia, Thus 
Darwin's theory explained the form and the approximate identity 
of altitude of these coral islands. But it did more than this, 
becanse it showed us that there were great areas in process of 
subsidence, which though slow, was of great importance in 
physical geography.? 

Much information has also been acquired with reference to the 
abysses of the ocean, especially from the voyages of the Porcupine 
and the Challenger, The greatest depth yet recorded is near 
the Ladrone Islands, where a sounding of 4575 fathoms was 
obtained. 

Ehrenberg long azo pointed out the similarity of the calcareous 
mud now accumulating in our recent seas to the Chalk, and showed 
that the green sands of the geologist are largely made up of casts 
of foraminifera, Clay, however, had been looked on, until the 
recent expeditions, as essentially a product of the disintegrati2n 
of older rocks, Not only, however, are a large proportion of 
siliceous and calcareous rocks either directly or indirectly derived 
from material which has once formed a portion of living organ- 
isms, but Sir Wyville Thonson maintains that this is the case 
with som: clays also. In that case the striking remark of 
Linnzeus, that ‘fossils are not the children but the parents of 
rocks,” will have received remarkable confirmation. I should 
have thought it, I confess, probable that these clays are, to a 
considerable extent, composed of volcanic dust. 

It would appear that calcareous deposits resembling onr chalk 
do not occur at a greater depth than 3009 fathoms; they have 
not been met with in the abys-es of the ocean. Here the bott»m 
consists of exceedingly fine clay, sometimes coloured red by 
oxide of iron, sometimes chocolate by manganese oxide, and 
containing with Foraminifera occasionally large numbers of 
siliceous Radiolaria. These strata seem to accunulate with 
extreme slowness: this is inferred from the comparative abun- 
dance of whales’ hones and fishes’ teeth; and from the 
presence of minute spherical particles, supposed by Mr. Murray 
to be of cosmic origin—in fact, to be the dust of meteo- 
rites, which in the coarse of ages have fallen on the ocean. 
Such particles no doubt occur over the whole surface of the 
earth, but on land they soon oxidise, and in shallow water they 
are covered up by other deposits, Another interesting result of 
recent deep-sea explorations has been to show that the depths of 
the ocean are n> mere barren solitudes, as was until recent years 
confidently believed, but, on the contrary, present ns many 
remarkable forms of life. We have, however, as yet hut 
thrown here and there a ray of ligbt down ito the ocein 
abysses :— 


“Nor can so short a time sufficient be, 
To fathom the vast depths of Nature's sea.”’ 


In Astronomy, the discovery in 1845 of the planet Neptune, 
made independently and almost simultaneously by Adams and hy 
Le Verrier, was certainly one of the very greatest triumphs of 
mathematical genius. Of the minor planets four only were 
known in 1831, whilst the number now on the roll amounts to 
220. Many astronomers believe in the existence of an intra- 
mercurial planet or planets, but this is still an open question, 
The Solar System has also been enriched by the discovery of an 
inner ring to Saturn, of satellites to Mars, and of additional 
satellites to Satum, Uranus and Neptune, 

The most unexpected progress, however, in our astronomical 
knowledge during the past half-century has been due to Spectrum 
Analysis, 

The dark lines in the spectrum were first seen by Wollaston, 
who noticed a few of them; but they were independently dis- 


*T ought to mention that Darwin's views have recently been questioned 
by Seinper and Murray. 


covered by Fraunhofer, after whom they are justly named, and 
who, in 1814, mapped no fewer than 576. The first steps in 
“spectrun analysis,” properly so called, iwere made by Sir J. 
Herschel, Fox Talbot, and by Wheatstone, in a paper read before 
this Association in 1835. The latter showed that the spectrum 
emitted by the incandescent vapour of metals was formed of 
bright lines, and that these lines, while, as he then supposed, 
constint for each metal, differed for different metals. ‘* We 
have here,” he said, ‘‘a mode of discriminating metallic bodies 
more readily than that of chemical eximination, and which may 
hereafter he employed for usefnl purposes.” Nay, not only can 
bodies thus be more readily discriminated, but, as we now 
know, the presence of extremely minute portions can he detected, 
the saadoaath of a grain being in some cases easily perceptible. 

It is als» easy to see that the presence of any new simple snb- 
stance mizht be detected, and in this manner already several new 
elements have been discovered, as I shall mention when we come 
to Chemistry. 

But spectrun analysis has Jed to even grander and more un- 
expected triumphs, Fraunhofer himself noticed the coincidence 
between the double dark line D of the solar spectrum and a 
double line which he observed in the szectra of ordinary flames, 
while Stokes pointed out to Sir W. Thomson, who tanght it in 
his lectures, that in both cases these lines were due to the 
presence of sodium To Kirchhoff and Bunsen, however, is 
due the independent conception and the credit of having first 
systematically investigated the relation which exists between 
Fraunhofer’s lines and the bright lines in the spectra of incan- 
descent metal. In order to get some fixed measure by which 
they might determine and record the lines characterising any 
given substance, it occurred to them that they might use for 
comparison the spectrum of the sun, They accordingly arranged 
their spectroscope so that one-half of the slit was lighted by 
the sun, and the other by the luninous gases they proposed to 
exanine, It immediately struck the n that the bright lines in the 
one corresponded with the dark lines in the other—the bright line 
of sodium, for instance, with the line or rather lines Din the sun’s 
spectrum. The conclusion was obvious, There was sodium in 
the sun! It must indeel have been a glorious moment when 
that thought flashed across them, and even by itself well worth 
all their labour. 

Kirchhoff and Bunsen thus proved the existence in the sun of 
hydrogen, sodium, magnesium, calciwn, iron, nickel, chromium, 
manganese, titanium, and cohalt; since which Angstrom, Thalen, 
and Lockyer have considerably increased the list. 

But it is not merely the chemistry of the heavenly bodies on 
which lizht is thrown by the spectroscope; their physical structure 
and evolutional history are also illuminated by this wonderful 
instrument of research. 

It used to be supposed that the sun was a dark body enveloped 
in a luninous atmosphere. The reverse now adpears to be the 
truth. Tie body of the sun, or photosphere, is intensely brilliant ; 
round it lies the solar atmosphere of comparatively co! gases, 
which canse the dark lines in the spectrum; thirdly, a chromo- 
sphere,-—a sphere principally of hydrogen, jets of which are 
said sometimes to reach toa height of 100,090 miles or more, 
into the outer coating or corona, the nature of which is still very 
doubttiul. y 

Formerly the rej flames which represent the higher regions of 
the chromosphere could be seen only on the rare occasions of a 
total solar eclipse. Janssen and Lockyer, by the application of 
the spectroscope, have enabled us to study this region of the sun 
at all times. : N 

It is, moreover, obvious that the powerful engine of investiga- 
tion afforded us by the spectroscope is by no means confined to 
the substances which form part of our system. The incandescent 
body can thus be examined, no matter how great its distance, so 
long only as the light is strong en ugh. That this method was 
theoretically applicable to the light of the stars was indeed 
obvious, but the practical difficulties were very great. Sirius, 
the brightest of all, is, in round numhers, a hundred millions of 
millions of miles from us; ani, though as big as sixty of our 
suns, his light when it reaches us, after a journey of sixteen 
years, is at most one two-thousand-millionth part as bright. 
Nevertheless as long ago as 1815 Fraunhofer recognised the fixed 
lines in the light of four of the stars, and in 1863 Miller and 
Huggins in our own country, and Rutherford in Anerica, 
succeeded in determining the dark lines in the spectruin of some 
of the brighter stars, thus showing that these beautiful and 
mysterious lights contain many of the material substances with 
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which we are familiar. In Aldebaran, for instance, we may infer 
the presence of hydrogen, sodium, magnesium, iron, calcium, 
tellurium, antimony, bismuth, and mercury ; some of which are 
not yet known to occur in the sun, As might have heen expected, 
the composition of the stars is not uniform, and it would appear 
that they may be arranged in a few well-marked classes, 
indicating differences of temperature, or in other words, of age. 
Some recent photographic spectra of stars obtained by Huggins 
go very far to justify this view. 

Thus we can make the stars teach us their own composition 
with light which started from its source before we were born— 
light older than our Association itself. 

But spectrum analysis has even more than this to tell us, The 
old methods of observation could determine the movements of 
the stars so far only as they were transverse to us; they afforded 
no means of measuring motion either directly towards or away 
from us. Now Doppler suggested in 1841 that the colours of 
the stars would assist us in this respect, because they would be 
affected by their motion to and from the earth, just as a steam- 
whistle is raised or lowered as it approaches or recedes from us, 
Every one has observed thatif a train whistles as it passes us, the 
sound appears to alter at the moment the engine goes by. This 
arises, of course, not from any change in the whistle itself, but 
because the number of vibrations which reach the ear in a given 
time are increased by the speed of the train asit approaches, and 
diminished as it recedes. So like the sound, the colour would 
be affected by such a movement ; but Déppler’s method was 
practically inapplicable, becau-e the amount of effect on the 
colour would be utterly insensible ; and even if it were otherwise 
the method could not be applied, because, as we did not know 
the true colour of the stars, we have no datum line by which to 
measure, i 

A change of refrangibility of light, however, does occur in 
consequence of relative motion, and Huggins successfully applied 
the spectroscope to solve the yroblem, IIe took in the first 
place the spectroscope of Sirius, and chose a line hnown as F, 
which is due to hydrogen. Now, if Sirius was motionless, or 
rather if it retalned a constant distance from the earth, the line 
F would occupy exactly the same position in the spectrum of 
Sirins, as in that of the sun, On the contrary, if Sirius were ap- 
proaching or receding from us, this line would be slightly shifted 
either towards the blue or red end of the spectrum. He found 
that the line had moved very slightly towards the red, indicating 
that the distance between us and Sirius is increasing at the rate 
of about twenty miles a second. So also Betelgeux, LKigel, 
Castor, and Regulus are increasing their distance; while, on the 
contrary, that of others, as for instance of Vega, Arcturus, and 
Pollux, is diminishing. The results obtained by Huggins on 
about twenty stars have since been confirmed and extended by 
Mr. Christie, now Astronomer-Royal in succession to Sir G. 
Airy, who has long occupied the post with so much honour to 
himself and advantage to science. 

To examine the spectrum of a shooting star would seem even 
more difficult ; yet Alexander Herschel has succeeded in doing 
so, and finds that their nuclei are incandescent solid bodies ; he 
has recognised the lines of potassium, sodium, lithium, and other 
substances, and considers that the shooting stars are bodies 
similar in character and composition to the stony masses which 
sometimes reach the earth as aérolites, 

No element has yet been found in any meteorite, which was 
not previously known as exi:ting in the earth, but the phenomena 
which they exhibit indicate that they must have been formed 
under conditions very different from those which prevail on the 
earth’s surface. I may mention, for instance, the peculiar form 
of crystallised silica,-called by Maskelyne, Asmanite ; and the 
whole class of meteorites, consisting of iron generally alloyed 
with nickel, which Daubrée terms Holosiderites. The interest- 
ing discovery, however, by Nordenskjold, in 1870, at Ovifak, of 
a number of blocks of iron alloyed with nickel and cobalt, in 
connection with ba-alts containing disseminated iron, has, in the 
words of Judd, ‘‘afforded a very important link, placing the 
terrestrial and extra-terrestrial rocks in closer relations with one 
another.” 

We have as yet no sufficient evidence to justify a conclusion 
as to whether any substances exist in the heavenly bodies which 
do not occur in our earth, though there are many lines which 
cannot yet be satisfactorily referred to any terrestrial element, 
On the other hai.d, some substances which occur on our earth 
have not yet been detected in the sun’s atmosphere. 

Such discoveries as these seemed, not long ago, entirely heyond 


our hopes. M. Comte, indeed, in his ‘‘ Cours de Philosophie 
Positive,” as recently as 1842, laid it down as an axiom regard- 
ing the heavenly bodies, that ‘* Nous concevons la possibilite de 
determiner leurs formes, leurs distances, leurs grandeurs et leurs 
monvements, tandis que nous ne saurions jamais étudier par 
aucun moyen leur composition chimique ou leur structure miner- 
alogique.” Yet within a few years this supposed impossibility 
has been actually accomplished, showing how unsafe it is to 
limit the possibilities of science. 

It is hardly necessary to point out that, while the spectrum has 
taught us so much, we have still cven more to learn. Why should 
some substances give few, and others many, lines? Why should 
the same substance give different lines at different temperatures ? 
What are the relations between the lines and the physical or 
chemical properties ? 

We may certainly look for much new knowledge of the hidden 
actions of atoms and molecules from future researches with the 
spectroscope, It may even, perhaps, teach us to modify our 
views of the so-called simple substances. Prout long ago, struck 
hy the remarkable fact tbat nearly all atomic weights are simple 
multiples of the atomic weight of hydrogen, -uggested that 
hydrogen must he the primordial substance. Brodie’s researches 
also naturally fell in with the supposition that the so-called 
simple substances are in reality complex, and that their con- 
stituents occur separately in the hottest regions of the solar 
atmosphere. Lockyer considers that his researches lend great 
probability to this view. The whole subject is one of intense 
interest, and we may rejoice that it is occupying the attention, 
not only of such men as Abney, Dewar, Flartley, Liveing, 
Roscoe and Schuster in our own country, but also of many foreign 
observers. 

When geology so greatly extended our ideas of past time, the 
continued heat of the sun became a question of greater interest 
than ever. IJelnsholtz has shown that, while adapting the 
nebular hypothesis, we need not assume that the nebulous 
matter was originally incandescent; but that its present high 
tempcrature may be, and probably is, mainly due to gravitation 
between its parts. It follows that the potential energy of the 
sun is far from exhausted, and that with continued shrinking it 
will continue to give out light and heat, with little, if any, 
diminution for several millions of years. 

Like the sand of the sea, the stars of heayen have ever been 
used as effective symbols of number, and the improvements in 
our methods of observation have added fresh force to our original 
impressions. We now know that our carth is but a fraction of 
one out of at least 75,000,000 worlds. 

But this is not all. In addition to the luminous heayenly 
hodies, we cannot doubt that there are countless others, invisible 
to us from their greater distance, smaller size, or feebler light ; 
indeed we know that there are many dark bodies which now 
emit no light or comparatively little. Thus in the case of 
Procyon, the existence of an invisible body is proved by the 
movement of the visible star. Again I may refer to the curious 
phenomena presented by Algol, a bright star in the head of 
Medusa. This star shines without change for two days and 
thirteen hours ; then, in three hours and a half, dwindles from 
a star of the second to one of the fourth magnitude ; and then, 
in another three and a half hour, reassumes its original bril- 
liancy. These changes seem certainly to indicate the presence 
of an opaque body, which intercepts at regular intervals a part 
of the light emitted by Algol. 

Thus the floor of heaven is not only ‘‘thick inlaid with 
patines of bright gold,” but studded also with extinct stars ; 
once probably as brilliant as our own sun, but now dead and 
cold, 2s Helmholtz tells us that our sun itself will be, some 
seventeen millions of years hence. 

The general result of astronomical researches has been thus 
eloquently summed up by Proctor :—‘‘The sidereal system is 
altogether more complicated and more varied in structure than 
has hitherto heen supposed ; in the same region of the stellar 
depths co-exist stars of many orders of real magnitude ; all 
orders of nebulz, gaseous or stellar, planetary, ring-formed, 
elliptical, and spiral, exist within the limits of tbe galaxy ; and 
lastly, the whele system is alive with movements, the laws of 
which may one day be recognised, though at present they appear 
too complex to be understood.” 

We can, I think, scarcely claim the establishment of the undu- 
latory theory of light as falling within the last fifty years; for 
though Brewster, in his ‘* Report on Optics,” published in our 
first volume, treats the que-tion as open, and expresses himself 
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still nnconvinced, he was, I believe, almost alone in his prefer- 
euce for the emi-sion theory. The phenomena of interference, 
in fact, left hardly any—if any—room for doubt, and the subject 
was finally set at rest by Foucault’s celebrated experiments in 
1850, According to the undulatory theory the velocity of light 
ought to be greater in air than in water, while if the emission 
theory were correct the reverse would be the case, The velocity 
of light—186,000 miles in a second—is, however, so great that, 
to determine its rate in air, as compared with that in water, 
might seem almost hopeless. ‘The velocity in air was, neverthe- 
less, determined by Fizean in 1849, by means of a rapidly 
revolving wheel. In the following year Foucault, by means of 
a revolving mirror, de uo jstrated that the velocity of light is 
greater in air than in water—thns completing the evidence in 
favour of the undulatory theory of lizht. 

The idea is now gaining ground, that, as maintained by 
Clerk-Maxwell, light itself is an electro-magnetic disturbance, 
the luminiferous ether being the vehicle of both light and 
electricity. 

Wiinsch, as long ago as 1792, had clearly shown that the three 
primary colours were red, green, and violet; but his results 
attracted little notice, and the general view used to be that there 
were seven priucipal colours—red, orange, yellow, green, blue, 
indigo, and violet; four of which—namely orange, green, indigo, 
and vi»let—were considered to ari,e from mixtures of the other 
three. Red, yellow, and blue were therefore called the primary 
colours, and it was supposed that in order to produce white light 
these three colonrs must always be present, 

Helmholtz, however, again showed, in 1852, that a colonr to our 
unaided eyes identical with white, was produced by combining 
yellow with indigo. At that time yellow was considered to be a 
simple colour, and this, therefore, was regarded as an exception 
to the general rnte, that a combination of three simple colonrs is 
required to produce white. Again, it was, and indeed still is, the 
general impression that a combination of blne and yellow makes 
green, This, however, is entirely a mistake. Of course we all 
know that yellow paint and blne paint make green paint; but 
this re-ults from absorption of hght by the semi-transparent solid 
particles of the pizmeats, and i, not a mere mixture of the colours 
proceeding unaltercd fron the yellow and the blue particles: 
moreover, as can easily be shown by two sheets of coloured paper 
and a piece of window glass, blue and yelloy light, when com- 
bined, do not give a trace of green, but if pure would produce 
the effect of white. Green, therefore, is after all not produced 
by a mixture of blue and yellow. On the other hand Clerk- 
Maxwell proved in 1860 that yellow could be produced by a 
mixture of rel and green, which put an end to the pretension of 
yellow to be considered a primary element of colour, From these 
and other considerations it woull seem, therefore, that the three 
primary colonr-—if such an expressi n be retained—are red, 
green, and violet. 

The existence of rays beyond the violet, though almost in- 
visi'le to our eyes, had long been demonstrated by their chemical 
action, Stokes. however, showed in 1852 that their existence 
might be proved in another manner, fo- that there are certain sub- 
stances which, when excited by them, emit light visible to our 
eyes. To this phenomenon he gave the name of fluorescence. 
At the other end of the spectrum Abney has recently succeeded 
in photographing a large nunz er of lines in the infra-red portion, 
the existence of which was first proved by Sir William 
Herschel, 

From the rarity, and in many cases the entire absence, of 
reference to blue, in ancient literature, Geiger—adopting and 
extending a susgestin first thrown ont by Mr, Gladstone—has 
maintained that, even as recently as the time of Homer, our 
ancestors were blue blind, Though for my part Iam unable to 
adopt this view, it is certainly very remarkable that neither the 
Rigveda, which consists almost entirely of hymns to heaven, 
nor the Zendave ta, the Bible of the Parsees or fire-wvorshippers, 
nor the Old Testament, nor the Homeric poems, ever allude to 
the sky as blue. 

On the other hand, from thediwn of poetry, the splendours of 
the morning and evening skies have excited the admiration of 
mankind. As Ruskin says, in language almost as brilliant as 
the sky itself, the whole heaven, “from the zenith to ‘he horizon, 
becomes, one molten, mantling sea ofculour and fre; every 
black bar turn. into ma-sy gold, every ripple and wave into un- 
sullied slhadowles. crim on, and purple, and scarlet, and colours 
for which there are no words in language, and no ideas in the mind 
—things which can only be conceived while they are visible; 
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the inten e hollow blue of the upper sky melting through it all, 
showing here deep, and pure, and lightness ; there, modulated by 
the filmy, formless body of the transparent vxpour, till it is lost 
imperceptibly in its crimson and gold,” 

But what is the explanation of these gorgeous colours ? why is 
the sky bine ? ani why are the sunrise and sunset crimson and 
gold? It may be said that the air is blue, but if so how can 
the clouds assume their varied tints? Briicke showed that very 
minute particles suspended in water are blue by reflected light. 
Tyndall has taught us that the blue of the sky is due to the re- 
flection of the blne rays hy the minute particles floating in the 
atmosphere. Now if from the white light of the sun the blue 
rays are thns selected, those which are transmitted will be 
yellow, orange, and red, Where the distance is short the trans- 
mitted light will appear yellowish, But as the sun sinks to- 
wards the horizon the atmospheric distance increases, and conse- 
quently the number of the scattering particles. They weaken in 
succession the violet, the indigo, the blue, and even disturb the 
proportions of green, The transmitted light under such cir- 
cumstances must pass from yellow through orange to red, and 
thus, while we at noon are admiring the deep bine of the sky, 
the same rays, robbed of their blue, are elsewhere lighting up the 
evening sky with all the glories of sunset. 

Another remarkable trinmph of the last half-century has been 
the discovery of photography. At the commencement of the 
century Wedgwood and Davy observed the effect produced by 
throwing the imazes of objects on paper or leather prepared 
with nitrate of silver, but no means were known by which such 
images could be fixed. This was first effected by Niepce, but 
bis processes were open to objections which prevented them 
from coming into general u-e, and it was not till 1839 that 
Daguerre invented the process which was justly named after 
him. Very soon a further improvement was effected by our 
countryman Talbot. He not only fixed his ‘* Talbotypes” on 
paper—in itself a great convenience—bnut, by obtaining a ne- 
gative, rendered it possible to take off any number of positive, 
or natural, copies from one original pictore. 

We owe to Wheatstone the conception that the idea of 
solidity is derived from the combination of two pictures of the 
sane object in slightly different perspective. This he proved in 
1833 by drawing two outlines of some geometrical figure or 
other simple object, as they would appear to either eye respec- 
tively, and then placing them so that they might be seen, one by 
each eye. The ‘*stereo:cope,” thus produced, has been greatly 
popularised by photography. 

For 2000 years the art of lighting had made Hittle if any 
progress. Until the close of the last century, for instance, our 
lighthouses contained mere fires of wood or coal, thongh the 
construction had vastly improved. The Eddystone lighthouse, 
for instance, was built by Smeaton in 1759 ; but for forty years 
its light consisted in a row of tallow candles stuck in a hoop. 
The Argand lamp was the first great improvement, followed by 
gas, and in 1863 by the electric light. i 

Just as light was long supposed to be due to the emis-ion ol 
material particles, so heat was regarded as a material, though 
ethereal, substance, which was added to bodies when their tem- 
perature was raised, : ; 

Davy’s celebrated experiment of melting two pieces of ice by 
rubbing them again-t one another in the exhausted receiver of 
an air-pump had convinced him that the canse of heat was the 
motion of the invisible particles of bodies, as bad been long 
before suggested by Newtor, Boyle, and Hooke. Rumford and 
Young also advocated the same view, Nevertheless, the general 
opinion, even until the middle of the present century, was that 
heat was due to the presence of a subtle fluid known as ‘‘ caloric, 
a theory which is now entirely abandoned. : 

‘The determination of the mechanical equivalent of heat is 
mainly due to the researches of Mayer and Joule, Mayer, in 
1842, pointed out the mecbanical equivalent of heat as a funda- 
mental datum to be determined by experiment. Taking the 
heat produced by the condensation of air as the equivalent of 
the work done in compressing the air, be obtained a numerical 
yalue of the mechanical equivalent of heat. There was, how- 
ever, in these experiments, one weak point. The matter 
operated on did not go through a cycle of changes. He 
assumed that the production of heat was the only effect of the 
work done in compressing the air. Joule had the merit of being 
the first to meet this pos-ible source of error. He ascertained 
that a weight of 1 Ib, would have to fall 772 feet in order to 
raise the temperature of 1 lb. of water by 1° Fahr, Hirn 
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subsequently attacked the problem from the other side, and 
showed that if all the heat passing through a steam-engine was 
turned into work, for every degree Fahr. adde to the tempera- 
ture of a ponnd of water, enough work could be done to raise a 
weight of 1 Ib. to a height of 772 feet. The genera] result is 
that, though we cannot create energy, we may belp ourselves to 
any extent from the great storebouse of nature. Wind and 
water, the coal-bed and the forest, afford man an inexhaustible 
supply of available energy. 

It used to be considered that there was an absolute break 
between the different states of matter. ‘lhe continuity of the 
gaseons, liqnid, and solid conditions was first demonstrated by 
Andrews in 1862. 

Oxygen and nitrogen have been liquefied independently and 
at the same time by Cailletet and Raoul Pictet, Cailletet also 
succeeded in liquefying air, and soon afterwards hydrogen was 
liquefied by Pictet under a pressure of 650 atmospheres, and a 
cold of 170° Cent. below zero. It even became j artly solidified, 
and he assures us that it fell on the floor with ‘‘the shrill noise 
of metallic hail.” Thus then it was shown experimentally that 
there are no such things as ab-olutely permanent gases. 

The kinetic theory of gases, now generally accepted, refers 
the elasticity of gases to 2 motion of translation of their mole- 
cules, and we are assured that in the case of hydrogen at a 
temperature of 60° Fahr, they move at an average rate of 6225 
feet ina second ; while as regards their size, Loschmidt, who 
has since been confirmed by Stoney and Sir W. Thomson, 
calculates that each is at most 1-50000000th of an inch in 
diameter. 

We cannot, it would seem at present, hope for any increase of 
our knowledge of atoms by any improvement in the micro- cope. 
With our present instruments we can perceive lines ruled on glass 
of 1-g0,cooth of an inch apart. Bunt, owing to the properties of 
light itself, the fringes due to interference begin to prceduce 
confusion at distances of 1-74,000. It would seem then that, 
owing to the physical characters of light, we can, as Sorby has 
pointed out, scarcely hope for any great improvement so far as 
the mere visibility of structure is concerned, though in other 
respects no doubt much may be hoped for. At the same time, 
Dallinger and Royston Pigott have shown that, so far as the mere 
presence of simple objects is concerned, bodies of even smaller 
dimensions can be perceived. 

Sorhy is of opinion that in a length of 1-S0,cooth of an inch 
there would probably be from 500 to 2009 molecules—5soo, for 
instance, in albumen and 20co in water. Even, then, if we could 
construct microscopes far more powerful than any we now possess, 
they would not enable us to obtain by direct vision any idea of 
the ultimate molecules of matter. Sorby calculates that the 
smalle-t sptere of organic matter which could be clearly defined 
with our most powerful microscopes would contain many 
millions of molecules of albnmen and water, and it follows 
that there may be an almost infinite number of structural charac- 
ters in organic tissues, which we can at present foresee no mode 
of examining. 

Electricity in the year 1831 may be considered to have just 
been ripe for its adaptation to practical purposes ; it was but a 
few years previously, in 1810, that Oersted had discovered the 
deflective action of the current on the magnetic needle, that 
Ampere had laid the foundation of electro-dynamics, that 
Schweizzer had devised the electric coil or multiplier, and that 
Sturgeon had constructed the first electro-magnet. It was in 
1831 that Faraday, the piince of pure experimentalists, an- 
nounced his discoveries of voltaic induction and magneto- 
electricity, which with the other three discoveries constitute the 
principles of nearly all the telegraph instruments now in use; 
and in 1834 our knowledge of the nature of the electric current 
had been much advanced by the interesting experiment of Sir 
Charles Wheat:tone, proving the velocity of the current in a 
metallic conductor to approach that of the wave of light. 

Practical applications of these discoveries were not long in 
coming to the fore, and the first telegraph line on the Great 
Western Railway from Paddington to West Drayton was set 
up in 1838. In America Morse is said to have commenced 
to develop his recordinz instrament between the years 1832 
and 1837. 

In 1551, submarine telegraphy became an accomplished fact 
through the successful establishment of telegraphic communica- 
tion between Dover and Calais, Submarine lines followed in 
rapid succession, crossing the English Channel and the German 
Ocean, threading their way through the Mediterranean, Black 
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and Red Seas, until in 1866, after two abortive attempts 
telegraphic communication was successfully established between 
the Old and New Worlds, beneath the Atlantic Ocean. 

Duplex and quadruplex telegraphy, one of the most striking 
achievements of modern telegraphy, the result of the lahours of 
several inventors, should not be passe over in silence. It not 
only serves for the simultanecus communication of telegrapbic 
intelligence in both directions, but renders it possible for four 
instruments to be wcrked irrespectively of one another, through 
one and the same wire connecting to distant places. 

another more recent and perhaps still more wonderful 
achievement in modern telegraphy is the invention of the 
telephone and microphone, by means of which the human voice 
is transmitted through the electric conductor, by mechanism that 
imposes through its extreme simplicity. In this connection the 
names of Reiss, Graham Bell, Edison, and Hughes are those 
chiefly deserving to he recorded. 

By the electric transmission of power, we may hope some day 
to utilise at a distance such natural sources of energy as the Falls 
of Niagara, and to work our cranes, lifts, and machinery of 
every description by means of s urces of power arranged at con- 
venient centres. To these aj plications the brothers Siemens 
have more recently added the propul-ion of trains by currents 
passing through the rails, the fusion in considerable quantitles of 
highly refractory substances, and the use of e’ectric centres of 
light in horticulture as proposed by Werner ard William Siemens. 
By an es:ential improvement by Faure of the Planté Secondary 
Ba'tery, the problem of storing electrical erergy appears to 
have received a practical solution, the real importance of which 
is clearly proved by Sir W. Thomson’s recent investigation ct 
the subject 

Tt would be difficult to assign the limits to which this develop- 
ment of electrical energy may not be rendered -:erviceable for 
the purposes of man. 

As regards Mathematics I bave felt that it would be impossible 
for me, even with the kinde-t help, to write anything myself. 
Mr. Spottiswoode, however, has been so good as to supply me 
with the followirg memorandum. 

In a complete survey of the progress of science during the half- 
century which has intervened between our first and cur present 
meeling, the part played by mathematics would form no insig- 
nificaut feature. To those indeed who are outside its enchanted 
circle it is difficult to reali:e the intense intellectual energy which 
actuates its devotees, or the wide expanse over which that energy 
ranges. 

In the extension of mathematics it has happened more than 
once that laws have been established so simple in form, and so 
obvicus in their neces-ity, as scarcely to require proof. And yet 
their application is often of the highest importance in checking 
conclusions which have teen drawn from other considerations, 
as well as in leading to corclusions which, without their aid, 
might have teen difficult of attainment. The :ame thing has 
occurred also in physics; and notably in the recognition of what 
has been termed the “ Law of the Con:ervation of Energy.” 

Energy has been defined to be ‘‘ The capacity, or power, of 
any body, or system of bodies, when in a given condition, to do 
a measurable quantily of work.” Such work may cither change 
the condition of the bodies in question, or it may affect other 
bodies ; but in either case energy is expended by the agent upon 
the recipient in performance cf the work. The law then states 
that the total amount of energy in the agents and recipients taken 
together remains unaltered by the changes in question, 

Now the principle on which the law depends is this: ‘‘that 
every kind of change amcng the bodies may be expressed nu- 
merically in one standard unit of change,” viz., work done, in 
such wi-e that the result of the passage of any system from one 
condition to another may be calculated by mere additions and 
snbtractions, even when we do not know how the change came 
about, 

The histcry of a discovery, or invention, so simple at fir-t 
sight, is often found to be more complicated the more thoroughly 
it is examined. That which at first seems to have been due to 
a single mind proves to have been the result of the successive 
action of many minds. Attempts more or less successful in the 
sam °* direction are frequently traced cut ; and even unsuccessful 
efforts may not have been withont influence on minds turned 
towards the same object. Lastly also, germs of thought, origin- 
ally not fully understood, s metimes prove in the end to have 
been the first stages of growth towards ultimate fruit, The 
histcry of the law of the conservation of energy forms no 
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exception to this order of events, There are those who discern 
even in the writings of Newton expressions which show that 
he was in possession of some ideas which, if followed out in a 
direct line of thought, would lead to those now entertained on 
the subjects of eneigy and of work. But however this may he, 
and whosoever might be reckoned among the earlier contributors 
to the general subject of energy, and to the establishment of its 
laws, it iscertain that within the period of which } am now 
speaking, the names of Séguin, Clausius, Helmholtz, Mayer, 
and Colding, on the Continent, and those of Grove, Joule, 
Rankine, and Thomson, in this country, will always be associated 
with this great work. 

Prof. Frankland has been so good as to draw up for me the 
following account of the progress of Chemistry during the last 
half-century. 

Most of the elements had been discovered before 1$30, the 
majority of the rarer elements since the beginning of the century. 
Jn addition to these the following five have been discovered, 
three of them by Mosander, viz.:—lanthanum in 1$39, didymium 
in 1842, and erbium in 1843. Rutheninm was discovered by 
Claus in 1543, and niobinm by Rose in 1844. Spectrum analy- 
sis has added five to the list, viz :—Czesinm and rbidium, which 
were discovered by Bunsen and Kirchhoff in 1860 ; thallium, by 
Crookes in 1861; indinm, by Reich and Richter in 1863; and 
gallinm, by Lecoq de Boisbaudran in 1875. 

In organic chemistry the views most generally held about the 
year 1830 were expressed in the radical theory of Berzelins. 
This theory, which was first stated in its electro-chemical and 
dualistic form by its anthor in 1817, received a further develop- 
ment at his hands in 1834 after the discovery of the benzoyl!- 
radical by Liebig and Wohler, 1n the same year (1834), how- 
ever, a discovery was made by Dumas, which was destined 
profoundly to modify the electro-chemical portion of the theory, 
and even to overthrow the form of it put forth by Berzelins. 
Dumas showed that an electro-negative element, such as chlorine, 
might replace, atom for atom, an electro-positive element like 
hydrogen, in some cases without much alteration in the character 
of the compound. This law of substitution has formed a neces- 
sary portion of every chemical theory which has been proposed 
since its discovery, and its importance has increased with the 
progress of the science. 

Chemi-ts have been engaged in determining, by means of de- 
compo:itions, the molecular architecture, or covstitution as it is 
called, of various compounds, natural and artificial, and in veri- 
fying by synthesis the correctness of the views thns arrived at. 

It was long supposed that an impassable barrier existed between 
laorganic and organic substances: that the chemist could make 
the former in his laboratory, while the latter could only be 
produced in the living bodies of animals or plants,—requiring for 
their construction not only chemical attractions, but a supposed 
‘*vital foree.” It was not until 1828 that Wébler broke down 
this barrier by the synthetic production of urea, and since his 
time this branch of science in the hands of Hofmann has made 
great strides. 

Jn connection with the rectification of the atomic weights it 


may be mentioned that a so called natnral system of the elements | 


has becn introduced by Mendelejeff (1869), in which the pro- 
perties of the elements appear as a periodic function of their 
atomic weights, By the aid of this system it has been possible 
to predict the properties and atomic weights of undiscovered 
elements, and in the case of known elements to determine many 
atomic weights which had not been fixed by any of the usnal 
methods. Severs] of these predictions have heen verified in a 
remarhable manner. A periodicity in the atomic weights of 
elements belonging to the same class had heen pointed ont by 
Newlands ahout four years before the publication of Mendelejeff's 
memoir. 

In Mechanical Science the progress bas not been less remark- 
able than in other branches. lndeed to the improvements in 
mechanics we owe no sinall part of our advance in practical 
civilisation, and of the increase of our national prosperity during 
the last fifty years, 

This immense development of mechanical science has been to 
a great extent a consequence of the new processes which have 
been adopted in the manufacture of iron, for the following data 
with reference to which I am indebted to Captain Donglas 
Galton, About 1830, Neilson introduced the Hot Blast in the 
smeltinz of iron, At first a temperainre of 600° or 700° Fahren- 
heit was obtained, but Cowper subsequently applied Siemens’ 
regenerative furnace for heating the blast, chiefly by means of 


fumes from the black furnace, which were formerly wasted ; and 
the temperature now practically in use is as munch as 1400° or 
even more; the result is a very great economy of fuel and an 
increase of the output. 

Bessenyer, by his brilliant discovery, which he first brought 
before the British Association at Cheltenham in 1856, showed 
that Iron and Steel could be produced by forcing currents of 
atmospheric air through fluid pig metal, thns avoiding for the 
first time the intermediate process of pnddling iron, and 
converting it by cementation into steel, These changes, by 
which steel can be produced direct from the blast furnace 
instead of by the more cumbersome processes formerly in use, 
have been followed by improvements in manipulation of the 
metal, 

The inventions of Cort and others were known long before 
1830, but we were then still withont the most powerful tool in 
the hands of the practical metallurgist, viz., Nasmyth’s steam 
haminer. 

Steel can be produced as cheaply as iron was formerly ; and 
its substitution for iron as railway material and in shipbuilding, 
has resulted in increased safety in railway travelling, as well as 
in economy, from its vastly greater durability. 

The introduction of iron, has, moreover, had a vast influence 
on the works of both the civil and military engineer. Before 
1830, Telford bad constructed an iron suspension turnpike-road 
bridge of 560 feet over the Menai Straits; bnt this bridge was 
not adapted to the heavy weights of licomotive engines. Atthe 
present time, with steel at his command, Mr, Fowler is engaged 
in carrying out the design for a railway bridge over the Forth, of 
two spans of 1700 feet each ; that is to say, of nearly one-third 
of a mile in length. 

But it is in railroads, steamers, and the electric telegraph, 
that the progress of mechanical science has most strikingly 
contributed to the welfare of man, ‘To the latter J have already 
referred. 

As regards railways, the Stockton and Darlington Railway was 


.opened in 1825, but the Liverpool and Manchester Railway, 


perhaps the first truly passenger line, dates from 1830, while the 
present mileage of railways is over 200,coo miles, costing nearly 
4,000,000, coo/. sterling, It was not until 1838 that the Szrizs and 
Great TWestern first steamed across the Atlantic. The steamer, 
in fact, is an excellent epitome of the progress of the half- 
century ; the paddle bas been superseded by the screw ; the 
compound bas replaced the simple engine; wood has given 
place to iron, and iron in its turn to steel, The saving in dead 
weight, by this improvement alone, is from 10 to 16 per cent. 
The speed has heen increased from 9 knots to 15, or even more. 
Lastly, the steam-pressure has been increased from less than 5 
Ibs. to 70 lbs, per square inch, while the consumption of coal has 
been bronght down from 5 or 6 lbs. per horse-power to less than 
2. Itis a rewarkable fact that not only is our Dritish shipping 
rapidly on the increase, but it is increasing relatively to that of 
the rest of the world. In 1860 onr tunnage was 5,700,000 
against 7,200,coo ; while it may now he placed as 8,5c0,000 
against 8,200,000; so that considerably more than half the 
whole shipping of the world belongs to this comntiy. 

If I say little with reference to Economic Science and Statis- 
tics, it is because time, not materials, are wanting. 

1 scarcely think that in the pre:ent state of the question I can 
he accused of wandering into politics if I observe that the esta- 
blishment of the doctrine of free trade as a scientific truth falls 
within the period under review. 

In Education some progress has been made towards a more 
rational system, When I was at a public school, neither science, 
modern languages, nor arithmetic formed any part of the school 
system, This is now happily changed. Much, however, still 
remains to be done. Too little time is still devoted to French and 
German, and it is much to be regretted that even in some of our 
best schools they are taught as dead langnages. Lastly, with few 
exceptions, only one or two honrs on an average are devoted to 
science. We have, I am sure, none of us any desire to exclude, 
or discourage, literature. What we ask is that, say, six hours 
a week each should be devoted to mathematics, modern lan- 
guages, and science, an arrangement which would still leave 
twenty hours for Latin and Greek. J admit the difficulties which 
schoolmasters have to contend with; nevertheless, when we con- 
sider what science has dene and is doing for ns, we cannot _but 
consider that our present system of education is, in the words of 
the Duke of Devonshire’s Cummission, little less than a naticnal 
inisfortune, 
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In Agriculture the changes which have occurred in the period 
since 1831 have been immense, The last half century bas wit- 
nessed the introduction of the modern system of subsoil drainage 
founded on the experiments of Smith of Deanston, The thrash- 
ing and drilling machines were the most advanced forms of 
machinery in use in 1831. Since then there have been intro- 
duced the steam-plough; the mowing-machine; the reaping- 
machine, which not only cuts the corn but binds it into sheaves ; 
while the steam-engine thrasbes ont the grain and builds the 
ricks. Science has thus greatly reduced the actual co-t of labour, 
and yet it has increased the wages of the labourer. 

It was to the British Association, at Glasgow in 1841, that 
Baron Liebig first communicated his work ‘‘ On the Application of 
Chemistry to Vegetable Physiology,” while we have also from time 
to time received accounts of the per-evering and important ex- 
periments which Mr. Lawes, with the assistance of Dr. Gilbert, has 
now carried on for more than forty years at Rothamsted, and 
which have given so great an impulse to agriculture by directing 
attention to the principles of cropping, and by leading to the 
more philosophical application of manures. 

I feel that in quitting Section F s> soon, I owe an apology to 
our fellow-workers in that branch of science, but I doubt not 
that my shortcomings will be more than made up for by the 
address of their excellent President, Mr. Grant-Duff, whose 
appointment to the governorship of Madras, while occasioning 
so sad a loss to his friends, will unquestionably prove a great 
advantage to India, and materially conduce to the progress of 
science in that country. 

Moreover, several other subjects of much importance, which 
might have been referred to in connection with these latter 
Sections, I have already dealt with under their more purely 
scientific aspect. 

Indeed, one very marked feature in modern discovery is the 
manner in which distinct branches of science have thrown, and 
are throwing, light on one another. Thus the study of geo- 
graphical distribution of living heings, to the knowledge of 
which our late general secretary, Mr. Sclater, has so greatly 
contributed, has done much to illustrate ancient geography. 
The existence of high northern forms in the Pyrenees and Alps 
points to the existence of a period of cold when Arctic species 
occupied the whole of habitable Europe. Wallace’s line—as it 
has been justly named after that distinguished naturalist—points 
to the very ancient separation between the Malayan and 
Australian regions ; and the study of corals has thrown light 
upon the nature and significance of atolls and barrier-reefs. 

In studying the antiquity of man, the archeologist has to 
invoke the aid of the chemist, the geologist, the physicist and 
the mathematician. The recent progress in astronomy is greatly 
due to physics and chemistry. In geology the composition of 
rocks is a question of chemi-try; the determination of the 
boundaries of the different formations falls within the limits of 
geography ; while paleontology is the biology of the past. 

And now I mnst conclude. I fear I ought to apologise to yon 
for keeping yon so lonz, but still more strongly do IT wish to 
express my regret that there are almost innumerable researchies 
of great interest and importance which fall within the last fifty 
years (many even among those with which our Association has 
been connected) to which I have found it impossible to refer. 
Such for instance are, in biology alone, Owen’s memorable report 
on the homologies of the vertebrate skeleton, Carpenter’s 
laborious researches on the microscopic structure of shells, the 
reports on marine zoology by Allman, Forbes, Jeffreys, Spence 
Bate, Norman, and others ; on Kent’s Cavern by Pengelly; those 
by Duncan on corals; Woodward on cru-tacese; Carruthers, 
Williamson, and others on fossil botany, and mony more. 
Indeed no one who has not had occasion to study the progress 
of science throughout ifs various departments can have any idea 
how enormous—how unprecedented—the advance has heen. 

Though it is difficult, indeed impossible, to measure exactly 
the extent of the influence exercised by this Association, no one 
can doubt that it has heen very considerable. For my own part, 
I must acknowledge with gratitude how much the interest of my 
life has been enhanced by the stimulus of our meetings, by the 
lectures and memoirs to which I have had the advantage of 
listening, and above all, by the many friendships which I owe 
to this Association. 

Summing up the principal results which have been attained 
in the iast half-century we may mention (over and above the 
accumulation of facts) the theory of evolution, the antiquity of 


man, and the far greater antiquity of the world itself; the ; 


correlation of physical forces and the conservation of energy; 
spectrum analysis and its application to celestial physics; the 
higher algebra and the modern geometry; lastly, the innumer- 
able applications of science to practical life—as, for instance, in 
photography, the locomotive engine, the electric telegraph, the 
spectroscope, and most recently the electric light and the 
telephone. 

To science, again, we owe the idea of progress. The ancients, 
says Bagehot, ‘‘ had no conception of progress ; they did not so 
much as reject the idea ; they did not even entertain it.” It is 
not, I think, now going too far to say that the true test of the 
civilisation of a nation must be measnred by its progress in 
science. It is often said, however, that great and unexpected 
as the recent discoveries have been, there are certain ultimate 
problems which must ever remain unsolved. For my part I 
would prefer to abstain from laying down any such limitations, 
When Park asked the Arabs what became of the sun at night, and 
whether the sun was always the same, or new each day, they replied 
that such a qnestion was childish, and entirely beyond the reach of 
human investigation. I have already mentioned that, even as lately 
as 1842, so high an authority as Comte treat:d as obviously impos- 
sible and hopeless any attempt to determine the chemical compost- 
tion of the heavenly bodies, Doubtless there are questions, the 
solution of which we do not as yet see our way even to attempt ; 
nevertheless the experience of the past warns us not to limit the 
possibilities of the future. 

But however this may be, thonzh the progress made has been 
so rapid, and though no similar period in the world’s history has 
been nearly so prolific of great result, yet, on the other hand, 
the prospects of the future were never more encouraging. We 
must not, indeed, shut our eyes to the possibility of failure; the 
temptation to military ambition; the tendency to over-inter- 
ference by the State ; the spirit of anarchy and socialism; these 
and other elements of danzer may mar the fair prospects of the 
future, That they will succeed, however, in doing so, 1 cannot 
believe. 1 cannot but feel confident hope that fifty years hence, 
when perhaps the city of York may renew its hospitable 
invitation, my successor in this chair—more competent, 1 trust, 
than 1 have been to do justice to so grand a theme—will 
have to record a series of discoveries even more unexpected and 
more brilliant than those which I have, I fear so imperfectly, 
attempted to bring before you this evening. For one great 
lesson which science teaches is, how little we yct know, and 
how much we have still to learn. 


SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY ProF. A. W, WILLIAMSON, PH.D., 
LL.D., F.R.S., V.P.C.S., PRESIDENT OF THE SECTION 


On the Growth of the Atomic Theory 


IT has been thonght desirable that on the occasion of this hal€- 
centenary celebration of the founation of this great Association, 
some notice shonld be presented to the memhers of what has 
been doing in the respective branches of science during the period 
of our activity ; and I have, accordingly, traced out for your 
consideration a very imperfect sketch of the theories which guided 
chemical inquiry at the beginning of that period, and of the lead- 
ing changes which have been wrought in them hy fifty years’ 
work. 

There is perhaps hardly any branch of science which during 
the last fifty years has made such great and steady progress as 
chemistry. Let any one compare recent dictionaries of the 
science (including the bulky supplements, which contain a record 
of the chief discoveries made while the body of the work was 
being compiled) with a treatise of chemistry fifty years old. 
Let him compare a published record of one year’s progress of 
the science fifty years ago with one of modern date, Jet him 
cowpare, as far as may he possible, the number of men who 
formerly devoted their whole time and energy to the advance- 
ment of chemistry, or who were engaged in industrial pursuits 
involving a knowledge of the science, with the corresponding 
number nowadays. Let him count up the services which 
chemistry had rendered to common life at the commencement of 
the epoch with those which it has now to show. ; : 

Everywhere he will see marvellous evidences of increasing 
growth, But if he bea reflecting man, he will not be satisfied 
with wondering at results : he will endeavour to trace them tu 
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their causes, and to discover the guiding principles which have 
bronght them about: he will try to derive, from a knowledge of 
those guiding principles, a perception of the means by which 
such progress can best be continued and extended—how it can 
be most effectively directed to the henefit of his fellow-men. 

It is on this aspect of the question that I propose to address 
you to-day. 

The process of scientific investization includes a great variety 
of operations, which may be considered under three headings, 
mental, sensual, and physical. We think, we observe, and we 
work with our hands. In planning a new experiment we cal! to 
mind what is known of the phenomena in question, and form an 
opinion as to what is likely to happen under conditions somewhat 
different from tho e which existed ia previous experiments. We 
regulate by careful observations the necessary manual operations, 
so as to obtain with accuracy the desired conditions for the new 
experiment, and we observe attentively the changes which take 
place in the course of that experiment. The re-ult of such ob- 
servations is sometimes in accordance with our anticipation, but 
very frequently at variance with it. If it accords with our 
anticipation, we put on record the extension which it has given 
to the application of the general theory on which that anticipation 
was founded. Lut if the result is not what we expected, we 
carefully and critically revise the reasoning which had led us to 
expect a particular result, and often repeat the same experiment 
with greater care, or some modification of it. 

Materials for a new theory are gained when logically faultless 
reasoning, checked hy accurate observations, have led to re-ults 
which coald not have heen foreseen by the aid of any previons 
theory, When a theory has thus gained a footing in science, it 
serves a? a guide in further work. It guides us in arrasging 
known facts. It guides us to the discovery of new facts. Some 
ti nes it does the-e things for a short tine only, and is then super- 
seded by some more general theory derived fron a wider and 
more comprehensive view of the facts. 

There is, perhaps, nowhere so severe and rigorons a test of the 
truth of an idea as that which is afforded hy its n e in any accnrate 
department of experimental science ; and it is worth while, on 
philosophical gronnds, to consider briefly the conditions of 
growth of the chief chemical theories which have with-tood this 
ordeal and proved themselves to he trustworthy guides in experi- 
mental science. 

Now as far as ] know them, the general theories which have 
played the chief put in the development of chemistry are mere 
condensed statements of fact. 

Every thoughtful man of science has douhtless indulged in 
speculations to find the cause of facts which are as yet unexplained ; 
has imagined so ne fundamental condition or property of matter 
which might cau ¢ it to produce effects such as are witnessed, It 
is to be hoped that the time may be fir di.tant when men of 
science will confine their thoughts within the range of ideas which 
are proved to he true. But it is most important that they should 
not confuse such hypothetical speculations with theories which 
have received experimental verificatioa, and that while e uplay- 
ing any theory they should not lose sight of the limits within 
which it has been proved to be correct, beyond which it can only 
be nsed as an hypothesi., 

The foundation of the science of chemistry was laid by tbe 
discovery of chemical elements; those distinct varieties of 
matter which we can neither produce nor destroy. Chemical 
science treats of those changes of property in matter which can 
be repre-ented as due to changes of combination of elementary 
atoms. It knows nothing of the proluction or destruction of 
tho.e elementary atoms, Specnlatisns respecting their ultimate 
form or strnctare will have foand a place in the science as soon 
as such speculations have helped to arrange the facts which are 
known, and to discover new chemical facts. 

At the commencement of our epoch chemists had classified 
ele nents acco-di 1g to their electro-chemical properties, Chemical 
analysis had e tablished the fact that a good many compounds 
could be represented as consi ting of elementary atoms of two 
kinds combined in small number, ‘Thus carhonic oxide and 
earLoaic acid had been found t» possess respectively a co.n- 
position which could be represented (adopting our present ato nic 
symbots) by the formule CO and CO,, water by the formula 
H,O, marsh gas CI,, olefant gas CH. The oxides and acids 
of nitrogen were represented by f rmulze corre ponding empiri- 
cally to those which we now adopt. So also ammonia and 
hydric chloride had their present foraule. Sulphuroas and 
sulphuric acid had the respective formule SO, and SO, Phos- 


phorus and phosphoric acid had the formule P,O, and P,O,. 
Baryta and the oxides of iron had the formule BaO, FeO, 
Fe,O3. 

Such primary compounds were classified upon the same prin- 
ciple which served for the cla:sification of the elements them- 
selves, into electro-positive or basylous and electro-negative or 
chlorous componnds, and the smallest quantity of each of them, 
which consistently with an atomic representation of the results of 
analysis, was deemed capable of existing, was called an atom of 
that compound. 

Very simple compounds possessed of prominent characteristics 
and distinct reactions had first been isolated and identified. 
They were found to contain their con-titnent elements in propor- 
tions easily recognisable as multiples of atomic weights. But 
such simple compounds are'rare exceptions among mineral und 
organic mater-al-, and if the atomic theory could have gone no 
further than to guide us to an understanding of these few simple 
compounds, it must soon have given place to some more funda- 
mental conception. It is moreover worthy of notice that in this 
its mst elementary form the atomic theory was not the only con- 
ceivable interpretation of the proportions of combination between 
elements. Those proportions could be as consistently repre- 
sented by fractions as by integral multiples. Thus, instead of 
representing carhonic acid as containing twice as much oxygen as 
is contained in carbonic oxide, we might have represented it as 
containing the same quantity of oxyzen combined with half as 
much carbon, and u-ing for the moment atomic symbols for a 
non-atomic theory, we might have wri'ten carbonic acid thus 


co Or we might represent them hoth by percentage numbers, 


It was so simple and natural to adopt the atomic hypothesis, 
and to represent compounds as built up of atoms, that chemists 
seem to have paid little attention to any other mode of repre- 
senting the proportions of combination. They assumed that the 
yariable proportions of elements, which were observed in com- 
pounds, were due to the various numbers of elementary atoms 
respectively aggregated together in each compound. They per- 
ceived that the existence of elementary atoms involved the 
exi-tence of compound atoms, or molecules, as we now cal] 
them, and accordingly they represented each known compound 
of two elements by a molecular formula as simple as possible, 
consistently with the view of its atomic constitution. Many of 
these molecules, such as those of the acids, were found to be 
capable of combining with others of the other class, forming 
salts, and these combinations were found to take place in pro- 
portions corresponding to the weights of the respective molecules, 
or to very simple multip!es of those weiglits, and the secoadary 
compounds or salts thus formed combined (if at all} in propor- 
tions corresponding to simple multiples of their molecular 
weizhts. The dualistic representation of the constitution of 
salts served to represent the results of their analysis consistently 
with the atomic theory, and a vast number of fundamental facts 
were collected and arranged by the aid of the dualistic theory of 
co:nbination. 

The actual numbers obtained by analysis of any particular 
componnd exhibited sometimes a very near approximation to 
tho erequired by an atomatic formula of itscomposition. Some- 
times they differed con-iderably from tho e required by theory ; 
bnt it was always found that the more pure in substance and 
the more accurate the analytical oper..tions, the more nearly 
did the result agree with some atomic formula of the 
snbstance, 

The compound atoms were units which had grown ont of the 
atomic tl.cory. Each of th.m was the smalle-t quantity of a 
compound, which (consistently with the results of analysis) could 
be represented as built dualistically of its constituent atoms. 

Chemical combination was viewed as a process of juxtaposi- 
tion, of simple or compound ato.’s, little account being taken of 
the disturbance of the previous arrangement of those compound 
atoms, It was when a constitution, similar to that attributed to 
salts, was imagined for other compounds not saline in their cha- 
racter, th.t the dualistic theory broke down. Thus chlorocar- 
bonic acid was represented as a compound of carbonic acid with 
carbonic chloride, and was accordingly designated as carbonate of 
carhonic chloride, while the formula was made to co.tain the 
formulz of those hodies. Chloro ulphuric acid and chlorochromic 
acid were in like manner represented as compounds of sulphuric 
and chromic acid respectively with imaginary hexachlorides, _ 

Careful investigations of the reactions in which cblorocarhonic 
acid takes part showed, however, that in each of them it behaves 
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as a compound containing only two atoms of chlorine. It was 
found that the commonest and best-known carbonates and 
sulphates have a fundamentally similar constitution. Thus pot- 
assic carbonate may he represented as a compound in which the 
two atoms of chlorine in phosgene are replaced hy two atoms of 
the radical] O K ; and oil of vitriol, as a compound of two atoms 
of hydroxyl with the same group, S O,, which in chlorosulphuric 
acid is combined with two atoms of chlorine. Chlorochromic 
acid has not been examined to as great an extent as the above 
compounds, but all we know of it points clearly to its having 
molecular constitution similar to that of chlorosnlphurie acid, viz. 
Cl, Cr O,, for not only do their vaponr-densities agree, but the 
chromates in their constitution and cry-talline forms exhibit a 
clear analogy to the sulphates. 

Moreover, the simpler molecular formule, which a fuller 
knowledge of their chemical behaviour suggested for the-e bodies, 
were Jound in all cases to agree with the volume belonging to 
the molecule of every pure snbstance known in the state of 
vapour, 

A difficulty of another kind had been foreseen by the great 
founder of the dualistic sy-tem, and it was by the investigations in 
organic chemistry that it assnmed serious proportions. 

Carbon compounds were discovered possessing definite and 
specific properties, and presenting the characteristics of pure 
substances, but of which the results of analysis did not agree with 
any simple proportion between the numbers of their constituent 
atoms. Their empirical composition could not be decided by 
the aid of the so-called law of multiple proportions, for two or 
more atomic formule required percentages of the constituents 
differing so little from one another that analysis could not decide 
which was the true one, 

In order to select the true molecular formulze of such complex 
substances from among those which approached most nearly to 
the resnlts of ultimate analysis, and to determine with certainty 
their empirical composition, it was necessary to find other methods 
for the determination of molecular weizhts. It was necessary to 
study the various properties of compounds of known composition, 
and of others which conld be prepared in a state of purity ; to 
determine the vapour densities and rates of diffusion of those 
which could be obtained in the gaseous state without decompo- 
sition ; to determine boiling points and melting points ; to examine 
crystalline forms of pure compounds and of mixtures ; to deter- 
mine solubilities and densities of solids and of liquids ; but above 
all it was necessary to collect fuller and more accurate know- 
ledge of the chemical changes which take place in the mutual 
reaction of molecules, 

A vast amount of acenrate and careful work of these kinds has 
been done, and has been subjected to rigid and often hostile 
scrutiny during the various steps of its progress. We now know 
that compcund atoms, or molecules as we call them, which can 
he identified by their geometrical, mechanical, and other pro- 
perties, are the same as the conipound atoms indicated by the 
most comprehensive chemical evidences of composition and 
reactions. The molecular constitution of matter was predicted 
implicitly by the atrmic theory of the constitution of the 
elements ; and, wherever the physical properties of the mole- 
cules are such as afford any basis for the determination of their 
relative weights, such results agree with those derived from 
purely chemical considerations guided by the atomic theory. 

Onur knowledge of molecules is as yet in its infancy. Even 
among the commonest elements and compounds we know the 
molecnlar weights of very few, but what we do know of them 
proves that the idea of compound atoms invented by chemists to 
explain the elementary facts of chemical action is, as far as it 
goes, a true representation of what exists in nature. 

Many of the molecules thus proved to exist were the same as 
those suggested under the dualistic system; but many were 
proved, by the more accurate and extensive knowledge of their 
reactions and properties, to have a different weight from that 
which had been at first attributed to them, yet always consistent 
with the fundamental requirements of the atomic theory. Thus 
HOO ne @rnc i sO), 50, CaO, FeO, Fe,0;, are the 
formule still u-ed to denote the molecules of the respective 
compounds, though the last three ought probably to be repre- 
sented by some multiple. On the other hand, the molecule of 
olefiant gas is now represented by the formula C,H, instead of 
CH, The chloracetate is CyCl,]10,, instead of CCl, C.03, 
H,O, The mo'ecule of henzoil chloride is C,H;OCI, instead of 
one corresponding to (C-H,).04, C,H;Cl,, and chlorosnlphuric 
acid is C1,5O,, instead of 2503, SCl,. 


In proportion as chemists came to know more of the constitn- 
tion of molecules, and to study chemical reactions from the 
point of view of the changes which they bring about in the con- 
stitution of molecules, did the idea of substitution come to be 
more and more used in the place of that of mere additive com- 
bination. A vast number of processes of chemical combination, 
which had been considered as consisting of direct combination, 
were found to he processes of donble decomposition. 

One of the most important facts which was brought to light 
hy the careful examination of the composition of salts and 
organic bodies, aided by the molecular method of representing 
their constitution, was that hydrogen is chemically one of the 
metals, and that the compounds formed by the combination of 
water with acids are analogous to other salts of those acids ; 
while compounds of hydrogen with elements or radicals like 
chlorine are silts, analogons in their constitution to other 
chlorides, &c. 

The molecular or unitary mode of viewing the constitution of 
each substance affurds more ¢rve as well as more simple records 
of the facts observed in chemical reactions than could be obtained 
in the dualistic systems. A salt such as hydric sulphate used to 
be considered as containing sulphuric acid and water, and repre- 
sented by a formula such as SO,, H,O, implying the presence 
in it of both the substances from which it was known to be 
formed. 

When two elements combined, their product was considered 
and described as containing the elementary atoms which had 
served to form it, and it was consistent with this habit to re) re- 
sent a product which had been formed by the combination of 
two compound molecules as containing those molecules. 

But the main business of chemical investigation is to observe 
accurately the changes of composition which take place in the 
reactions of known substances, with a view of discovering the 
atomic changes to which they are due. ; 

The compound formed by the comtination of sulphuric acid 
and water differs in many physical and chemical properties from 
both of those bodies. Its name and its atomic formula serve to 
denote the azgregate of properties which are known to belong to 
it, whereas the dualistic formula, SO,, HO, served to recall the 
properties of the acid and base from which it was formed, rather 
than those of the compound itself, ; 

Elementary chemical reactions which according to the binary 
mode of viewing compounds were suppo ed to consist of dual- 
istic proce-ses involving sometimes the assumption of forces 
(like predi-posing affinity) of a purely metaphysical character, 
were now explained as consi-ting of atomic displacements, or 
interchanges of a kind well known to be of common occurrence. 
Thus the evolution of hydrogen by the action of zinc or aqueous 
hydric sulphate was supposed tobe the result of a decomyo-ition 
of water by the metal, :uch decomposition being induced by the 
presence of the acid (SO), which exerted a predisposing affinity 
for the zinc oxide, Our present explanation is a simple state- 
ment of the fact, that under the conditions de-cribed, zinc dis- 
places hydrogen from its sulphate. 

The recognition and study of the metallic functions of hydro- 
gen enabled chemists to obtain far clearer and simpler views of 
the constitution of salts, and to observe the differences of pro- 
perty which are produced in them by the replacement of one 
element byanother. It enabled us to see more and more clearly 
the characteristic fnnctions of each element, by comparing the 
constitution and properties of salts containing it with those of 
the corresponding salts containing other elements. 

Tbus in the dualistic system we had for the three common 
phosphates, PO,Na,, PO,Na,H, PO,Nall,, molecular formule 
in which sodium was represented with twice as great an atomic 
weight as that which we attribute to it, and which in our atomic 
weights may be thus represented, viz. P,0;, 3Na,0; P,Os, 
2Na, O; P,0;, Na,O. In like manner we had such a formula 
as P,O,, 2Na,O (for the phosphite PO,Na,H), and for the hypo- 
phosphite PO,NaH, we had a formula corresponding to P,O, 
Na,O. 

Determinations of water of crystallisation and of chemically 
combin-d water proved that many of the compounds assnmed on 
the dualistic system to exist are either not obtainable or have 
different properties and a different constitution from those which 
have been described. Thus we now know that the salts 
PO,Na,II, PO,NaH,, PO,Na,H, and PO,NaH, cannot he 
deprived of the elements of water without undergoing a funda- 
mental change of composition and of properties. 

The atomic weights of the alkali metals and of silver were 
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found to be half of those of the dualistic system, and an atom of 
one of these metals, in common double decompositions between 
their salts and hydrogen-salts, changes place with one atom of 
hydrogen. 

Many products of the combination of known molecules were 
found to be formed hy processes of donble decomposition, so 
that each molecule of such products is built up partly of atoms 
derived from one of the materials, partly of atoms from the other. 
Thus potassic hydrate is formed by the combination of a mole- 
cule of potash with one of water, Yet each molecule of the 
hydrate is built up of half a molecule of potash and half a 
molecule of water, 

The study of organic compounds played an important part in 
the improvement of our processes of reasoning, Many of their 
molecules having a very complex structure were found to undergo 
in most of their reactions very simple changes, of the same kind 
as those which mineral compounds nndergo. Most of the 
elements of each organic molecule remained combined together 
with functions analogons to those of hydrogen or chlorine. 

The theory of radicals which had been suggested by the 
reactions of ammonia-salts and of cyanides was largely extended 
in organic chemistry. 

Many families of organic compounds were discovered, in each 
of which the members are connected by close analogy of consti- 
tution and of properties. Each of these families forms what is 
called a homologons serie:, each term of the series being a 
compound of which the molecule contains one atom of carbon 
and two atoms of hydrogen more than the previous term, 

Thns a series of compounds was proved to have reactions 
sinilar to those of common alcohol, and molecular weights ran- 
ging from 32 to 438. The lower terms of the series are distin- 
guished from one another by differences of boiling points 
approximately proportional to the number of atoms of carbon 
and. hydrogen by which they differ from one another; whilst the 
higher terms undergo decomposition at the higher temperatures 
required for their evaporation, and are distinguished from one 
another by differences of melting points, that of the alcohol 
CypHg20 being abont 85°C, In their constitution these alcohols 
were found to he analogous to the alkaline hydrates. 

In like manner various other series of alcohols were discovered 
corresponding respectively in their constitutions to other classes 
of metallic hydrates. Series were also found of which the mem- 
bers present analogies of reaction with monobasic, bibasic, 
tribasic hydrogen salts respectively, 

These and many other such di-coveries were made under the 
guidance of the atomic theory, developed to the point of system- 
atically recognising and studying the mutual reaction _of 
molecules. 

One of the most remarkable and important extensions which 
our knowledge of molecnles has undergone consisted in the dis- 
covery that various elements in what we are accustomed to con- 
sider the free state, really consist of molecules containing like 
atoms combined with one another, 

Thus chemists adopt the formule O,, H,, Cl,, Py, Jo, As,, to 
denote molecules of the respective elements, and we have for 
these molecular formule evidences of the same kinds as those 
which serve to establish the molecular formula CIH, 17,0, NH, 
&c. In all the best-known reactions in which chlorine or hydro- 
gen are either taken up or evolved we find that those elements 
behave as chemical compounds of two like atoms; and, more- 
over, their molecules, as determined from a study of their re- 
actions, have the same volume as that of every compound 
molecule proved to evaporate without decomposition. 

With this knowledge of the molecular constitution of hydrogen 
and of chlorine gases, we come to regard the direct formation of 
hydric chloride as due ta a process of double decomposition 
between two molecules, like the reaction of chlorine on an equal 
volume of marsh gas, 

Many other reactions, such as the evolution of hydrogen by 
the action of zine ona hydrogen salt, the liberation of chlorine 
and nitrogen on the explosive decomposition of their compound, 
the direct combination of oxygen and hydrogen, we may 
expect to be able to resolve into mere proce ses of double 
decomposition. 

The earliest determinations of combining proportions were 
made with salts (hydrogen salts and others) which undergo 
double decomposition by mutual contact, and the term equivalent 
was subsequently introduced to indicate the proportional weights 
of analogons substances found to be of equal value in their 
chemical effects. Tables of equivalent weights of acids con- 


sisted of numbers standing to one another in the same propor- 
tions as the weights of the respective substances found to he of 
equal value in neutralising a fixed quantity of a particular hase ; 
and in like manner tables of the equivalent weights of bases 
recorded the proportions by weight in which certain bases might 
replace one another in the neutralisation of a particular quantity 
of a given acid. Similar determinations have been tabulated of 
the so-called equivalent weights of elements, Under the dualistic 
system chemists paid little attention to the essential difference 
between atomic weights and equivalent weights ; and some were 
of opinion that the facts of chemistry might be represented as 
consistently from the point of view of equivalence as from that 
of atoms, and that the idea of atoms (which they considered to 
be hypothetical) might be dispensed with, 

In the system of atomic weights employed under that system, 
two atoms of hydrogen were generally represented as reacting 
together, and the symbol of the double atom was marked thus, 


#. The alkali metals and silver were represented as having 


atomic weights twice as great as those which we now adopt, and 
equivalent to those of the magnesian metals and of oxygen. In 
a great number of the common reactions of these elements the 
atomic symbols were consistently nsed as equivalent symbols. 
But those who professed to dispense with the atomic theory used 
atomic symbols, even in cases where they did not represent 
equivalent weights, Thus nitrogen was always represented by 
its atomic symbol, and the composition and reactions of nitrogen 
compounds were always studied and represented in accordance 
with the atomic theory, using varions multiple proportions of 
what they were still pleased to call eqnivalent weights, using 
molecular weights, and various otber ideas which formed part of 
the atomic theory, and which had no known connection with the 
notion of fixed equivalence. If, however, it be true that all 
chemical compounds consist of elementary atoms, and that the 
explanation of chemical reactions consists in stating more and 
more precisely the changes of combination between the consti- 
tuent atoms of the reacting molecules ; equivalence conld only 
be said to exist between a like number of atoms when they were 
known to have similar functions. It became necessary to study 
the relation of equivalence between elementary atoms, instead of 
studying them from the point of view of elements divisible in 
any proportion. 

It is worth while noticing the general proces; by which this 
intellectual change was brought abont; for there is a good deal 
yet to be done in the matter, and our future progress may be 
guided by experience gained in the past. 

It was essentially one-sided. One consideration was brought 
into very prominent relief, and it threw a marvellous light on 
the matter. It gave us a clear view of the natural order anong 
elements ; but, like every other strong light, it fell on one side 
only, 

The equality of vapour-volumes had been used with great 
advantage in conjunction with chemical reactions and other evi- 
dence as a characteristic of molecules, and the attention of che- 
mists was greatly arrested by the consideration of four typical 
co‘nponns, which upon the concurrent evidence of very exten- 
sive chemical examination and equality of vipour-volumes were 
known to have respectively a composition corresponding to the 
formule CIH, OH,, NH3, CH,, 

It was known that the atom of oxygen in water can be re- 
placed by chlorine, but that two atoms of cblorine are needed 
for the purpose, The atom of nitrogen in ammonia requires 
three atoms of chlorine to replace it, whilst in marsh gas the 
atom of carbon is replaceable by four atoms of chlorine. Other 
elements were studied from the point of view of their respective 
resemblance to these, and arranged in classes, each of which 
consisted of atoms equivalent to one another. Thus chlorine, 
bromine, iodine, fluorine, hydrogen, potassium, sodium, lithinm, 
silver, &c., constituted a class of atoms of equal value, and were 
called monads. Oxygen, sulphur, selenium, tellurium, calcium, 
strontium, barium, magnesium, zinc, cadmium, mercury, lead, 
copper, &c., were classed together as dyads, having equal value 
amongst themselves, but donble the atomic value of the members 
of the first class. So nitrogen, phosphorus, arsenic, antimony, 
bismuth, with boron, and some other elements, were considered 
as forming a class of atoms each of which bas three times the 
value of the monads, The class of tetrads contained carbon, 
silicon, tin, platinum, &c. : 

Many apparent exceptions to these atomic values were satis- 
factorily explained as due to the partial combination of like 
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atoms with one another. Thus in the vast majority of hydro- 
carhons, such as C,H, CoH,, C,H,; &c., the atoms of carbon 
do not appear to be tetravalent, inasmuch as each of the mole- 
cules contains less than four atoms of hydrogen to every one 
atom of carbon. It was well known, however, that polyvalent 
atoms can combine partly with one element, partly with another, 
and also that like atoms can combine with one another. Why 
then should not two tetravalent atoms lke carbon combine 
respectively with three atoms of a monad, and also combine 
with one another? The compound must be a single molecule 
with the properties known to belong to methyle C,H,. Again, 
if this molecule were deprived of two of its atoms of hydrogen, 
each of the atoms of carbon must combine further with the other 
atom of carbon forming H,CCH, ; and a further step in this 
same direction would give us acetylene I1CCH, in which each 
atom of carbon is combined with the other to the extent of 
three quarters of its value, and with one atom of hydrogen. An 
extension of this reasoning led to the discovery of long chains 
of atoms of carbon, each atom forming a link, and each of them 
(short of the ends) being combined with two other atoms of 
carbon, while its saturation is completed by hydrogen. 

Similar partial combinations of like atoms with o1e another 
were recognised in many otber classes of compounds, and there 
is strong reason to expect that the application of tbe principle 
will be far more widely extended in proportion as our knowledge 
of the silicates and other complex classes of compounds Lecomes 
somewhat definite, 

‘This incorporation of the doctrine of equivalence into the 
atomic theoty by the division of the elements into classes con- 
sisting respectively of equivalent atoms, was probably one of the 
most important general steps as yet made in the development of 
the atomic theory. 
striking a manner with a vast number of well-known properties 
and reactions of compounds as to deserve and acquire the con- 
fident trust of chemists, But, as often happens in such cases, this 
confidence in the result carried many of them too far. It led them 
to assume that atomic values in all other chemical compounds 
must be always the same as in the compounds under considera- 
tion. They saw that they had got hold of the truth, aud they 
thought it was the whole truth. For instance, one most distin- 
guished chemist assumed that each elementary atom has only 
one yalue in its compourds; that the atom of nitrogen has 
always the value three, as in ammonia and its products of sub- 
stitution, and that in sal ammoniac the atom of nitrogen is 
chemically combined only with three atous of hydrogen, whilst 
the molecule of ammonia is in a state of molecular combination 
with hydric chloride. Another most distinguished chemist ad- 
mitted that nitrogen and phospborus bave two atomic values, but 
not more than two. He held that the respective combining 
powers aie always satisfied by the same number of atoms, no 
matter what the character of the uniting atonis may be. 

With respect to these views it may Le noticed that the assump- 
tion of combination between molecules as due to some other 
force than that which binds together the constitnents of each 
molecule—in fact the as-umption of m lecular combi: ation as an 
unknown something different from chemical combination, is 
open to even more grave objections than those which led us to 
abandon the dualistic system. 

To represent a molecule of sal ammoniac as a compound 
containing two molecules, each one built up by the chemical 
combination of the cunstituent atoms, and the two united 
together by some other force called molecular, was hardly a step 
in advance of the view which represented it as containing two 
molecules united together by the same hind of force as that 
which holds tozether the atoms in each of the constituent 
molecules. 

The other form of the theory of atomicity as an inherent 
property of each atom enabling it to combine with au eqnal 
number of other atoms, whatever the character of tho-e other 
atoms may be, seems difficult to reconcile with such facts as the 
following :—An atom of nitrogen is not known to combine with 
more than three atoms of hydrozen alone, or of substances like 
hydrogen, but it forms stable compounds with five atoms (as in 
the ammonia salts), when fuur of them are basylous and one of 
them is chlorous. An atom of sulpbur iz not known to combine 
with more than two atoms of hydrogen alone, but it forms stable 
compounds with four atoms, if three of them are like bydrogen, 
while the fourth is chloruus. Instances like these are plentiful, 
and they lead us to look to the chemical characters of tbe 
atoms bound together in one molecule as a fundamental con- 


dition of the atomic value of the element- which binds them 
together, 

Theoretical limitations of natural forces are very difficult of 
proof, and it is well to be slow and cautious in adopting any such 
limitation. 

A careful consideration of the facts of the case has led me not 
only to doubt the validity of the supposed limits of atomic value, 
but to doubt whether we have grounds for assigning any limits 
whatever to such values, 

Atomic values appear to me to be in their very nature variable 
quantities, and I venture to think that chemistry will be greatly 
advanced by a full and careful study of the conditions of varia- 
tion of atomic values. 

Two conditions of change of atomic value are particularly 
worthy of notice :— : 

I. Temperature. 

If, The chemical character of the uniting atoms. 

Atomic values increase with fall of temperature, and dimiuish 
with rise of temperature. An atom which is combined with as 
many basylous monads as it can take up by themselves, will 
take up chlorous monads, or both chlorous and basylous, and 
reciprocally. 

In illustration of the diminution of atomic values with rise of 
temperature, I may adduce the following well-known reactions ; 
Sal ammoniac containing nitrogen combined with five monads 
breaks up at a high temperature into ammonia and hydric 


| chloride; and in like manner other ammonia salts decompose 


It was seen to correspond in so clear and | 


by heat forming ammonia or an amide, with trivalent nitrogen, 
The highest chlorides of phosphorus and of antimony are de- 
composed hy heat into free chlorine and the lower chloride, 
Potassic fluosilicate is decomposed by heat into silicic and 
potassic fluorides ; and carbonic acid breaks up at high tempera- 
tures into a mixture of carbonic oxide and oxygen. 

Among:t illustrations of the greater atomic values which 
elements assume by combining with both chlorous and basylous 
atoms than with atoms of the one kind only, we may take the 
following cases: platinum is a metal of which the atom has 
been supposed to be always tetravalent, because it has not been 
found capable of combining with more than four atcms of 
chlorine. The common solution formed by aqua iegia contains 
the compound H,PtCl,, a perfectly definite and crystallisable 
hydrogen salt. Chemists are constantly making and using the 
potassium and ammonium salts, &c., corresponding to it, yet 
they conceal from themselves the fact that the atom of platinum 
is directly combined with cizht monads hy calling the compounds 
double salts. The atom of silicon in the silico-fluorides such as 
H,SiF,, or K,SiF,, is combined with twice as many monads as 
it can take up of one hind; so boron in the crystalline salt 
NaBF, bas a higher atomic value than in its fluoride, owing to 
the presence of the atom of sodium, 

In like manner the atom of gold in the well-known salt 
NaAuCl,, has a higher value than it can assume with chlorine 
alone. 

Sulphur, of which the atom does not combine with more than 
2 atoms of hydrogen, forms with 3 atoms of metliyle, or ethyle, 
and 1 atom of iodine, or chlorine, &c., the well-known com- 
pounds like JSMeg; and iodine, which is considered a monad, 
forms the crystalline and stable periodate OJ(OH); and the 
yarious metallic derivatives, sucb as 


OJ ONa OJ (ONa), 
(OH), (OF) 


The crystalline compound of the perchlorate with water 
(HCIO,211,0) has probably a similar constitution. Chemical 
journals abound with descriptions of definite and well-charac- 
terised compounds, which have, like the above, heen put aside 
by the atomicity theory, as mere molecular compounds, The 
following formulz are taken almost at random, in illustration of 
the generality of atomic values far beyond those acknowledged 
by the theory of atomicity. 


OJ (OAg)s 


JPCI|, he Heh k,SuCl, 
KAsF, 2(KaFeCl;) Klig], 
K,AsF, 2(K3FeF.) KH gJ.4H20 
KSbF, K,CuCly KiIgCl, 

K, SbCl; k,CuF, k,HgCl, 
K,SbF, KMgCl, 

Kk, BiCl; K,MgBr, 

K,Ag]3 


I have for convenience written in the middle of each of these 
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formulz the symbol of the atom which I assume to act as con- 
necting element. If we consider the atomic values usually found 
in these elements, together with those represented by the above 
list, we see that their atomic values vary according to the 
numbers given in a line with them respectively in the following 
table. It has yet to be proved that the atom of platinum is 
tetravalent in any known compound, for there is no sufficient 
evidence to show that platinic chloride has a molecular weight 
corresponding to the formula PtC),, instead of one corresponding 
to Pt,Cl,, each atom of platinnm being partly combined with 
the other, partly with chlorine. 


Atomic Symbols, Atomic Values. 


Cc 2G 

S 5 2,4 
Pt ‘ 4(?), 8 
$1 4,8 
Sn : : oe 4,8 
Cu a6 2,6 
Hg By A 
Mg 2, 4, 6 
oe. 966 : 1,5 

B 3,5 

J oo 7 
N ees ag 

P ss 3; 5,7 
As 379 
Se) aoe B00 a60 Bs, 7,9 
ieee ene 80 Bn7. 
AN aaa cise : 960 3(?),5 


Not only are there elements of which an atom is found in 
combination with a greater number of basylous and chlorous 
monads together than of either kind alone, but there are also 
elements which are not known to form chemical compounds 
with hydrogen or potassium alone, and yet which combine with 
either of them when also combined with chlorine, fluorine, &c. 
This is illustrated by the following compounds, viz., HAuC],, 
H.PtCl,, NaBF,, K,SiF,, K,FeF,, K,CuCl, It is also well 
known that there are many cases of elements of which an atom 
cannot combine with as many monads of one kind as of another, 
For instance an atom of nitrogen or of antimony is only known 
to be trivalent in combination with hydrozen; but each of them 
occurs in the form of a pentavalent compound with chlorine. 


Antimony forms either no compound with five atoms of bromine, ; 


or a compound more unstable than the higher chloride. 

Many more such instances might easily n »w be given, anda 
vast number will doubtless be found when the investigations of 
chemists are directed to the search for them. I have only given 
these few by way of illustration of the leading cenditions of 
change of atomic values, 

In the course of their investigations of the precise interchanges 
of atoms which take place between molecules, chemists were 


constituent elements are combined ; and with the more wide and 
accurate knowledge of reactions which is now in their posses- 
sion, they have teen enabled to follow up so far the study of the 
respective state of combination of each atom in a molecule as to 
arrive at simple and consistent explanations of facts which had 
previously eluded the grasp of science. 

Our knowledge of the order of combination of atoms in a 
molecule and of the differences between direct and indirect com- 
binations of particular atoms may be said to have originated 
chiefly in the study of the compounds of nitrogen, ‘Thus it was 
found that the hydrogen in aumonia differs in many of its 
chemical functions from hydrogen in hydrocarbons. A base 
(called methylia) was discovered having a molecular composi'ion 
corresponding to the empirical formula (CNH), an this base 
was found to contain two atoms of hydrogen lke those of am- 
monia, and three atoms like those in hydrocarbons. Its consti- 
tution was accordingly represented by a formula describing it as 
an ammonia, in which one atom of hydrogen is replaced by the 
monad methyle, or, to be more explicit, as containing two atoms 
of hydrogen directly combined with nitrogen, and three atoms 
of hydrogen indirectly combined with that same atom of nitrogen 
through the intervening atom of carbon. Writing in juxtaporition 
to one another the symbols of those atoms which are directly 
combined, we can express the facts by the following formula, 
viz. H_NCHs3. 

Those marvellous varieties of matter called isomeric com- 
pounds found their natural explanation in differences of the 
respective arrangements of like atoms. Thus two bases were 


| 


| 


discovered having the same empirical molecular formula C,NH,. 
One of them is made by different reactions from the other, and 
in its decompositions differs from the other, All these chemical 
differences between them are found to be due to the fact that 
one of them (called ethylia) contains two atoms of hydrogen 
directly combined with the nitrogen, and the monovalent hydro- 
carbon ethyle in place of the third atom of hydrogen ; whilst 
the other (called dimethylia) contains only one atom of hydrogen 
combined directly with nitrogen, the carbon of the two atoms of 
methyle completing the saturation of the trivalent nitrogen, as 
expressed by the formula IT N(CH). 

It was subsequently proved that an atom of oxygen may com- 
bine with two like or unlike monads, such monads being in- 
directly combined with one another through the intervening atom 
of oxygen. Thus five of the atoms of hydrogen in common 
alcohol were proved to be in direct combination with the car- 
bon, whilst the other one is indirectly combined with it through 
the oxygen, as expressed by the formula HO(C,H;). 

Another compound (called methyl-oxide) was proved to have 
the same empirical composition, but very different proporties 
and reactions, its constitution being explained by the formula 
II,COCI,. 

Again, two compounds of distinct reactions and properties 
were found to have the same empirical molecular composition, 
C,NHsg, and it was clearly proved that in one of them the two 
atoms of carbon are directly combined thus, NCCII,, whilst in 
the other they are indirectly combined through the atom of 
nitrogen CNCH3. 

An immense amount of admirable work has been done of late 
years (especially in Germany) in working out the evidences of 
the atomic order of complex organic bodies, and in thereby 
obtaining a command of their reactions. 

Evidences of the same kind have been obtained of the atomic 
arrangement of some few of the simplest inorganic bodies, and 
it is to he hoped that ere long chemists will recognise the impor- 
tance of examining the constitution of salts with the aid of the 
principles established in organic chemistry. 

The foundation is already laid by our knowledge of the con- 
stitution of such compounds as 


1IOH, HOK, HONE ,, NONO, 
HOPbOH, HOPbONO,, HOCOK, HOSOH 
O Oz 


and there is a strong probability regarding the atomic constitution 
of many other water compounds, e.g. 


SO,I, + H,O = OS(OM,),,SO,H, + H,O = S(OH),. 


Amongst the extensions of our means of examining the 
physical properties of matter, and thereby di covering new 
varieties of matter for chemical investigation, spectrum analysis 


_ has played an important part, and is no donbt destined to do far 
frequently led to observe evidences of the order in which the | 


more, It has already led chemists to the discovery of several 
previously unknown elements, aud has led to the detection of 
various known elements in distant masses of which we had 
previously no chemical knowledge. 

Up to this point the growth of the atomic theory will be seen, 
from the general outline which 1 have endeavoured to trace, to 


_have consisted mainly in the more and more full and exact 


identification of each elementary atom, and in the accumulation 
of more and more varied and accurate evidences of its functions 
in relation to other atoms. A step was made towards a know- 
ledge of the general relations of atoms to one another by their 
preliminary classification according to their best-known values. 
But a far greater step has been more recently made, one which 


| is evidently destined to lead to most important results, 


It was discovered that if we arrange the elements in the em- 
pirical order of their respective atomic weights, beginning with 
hydrogen and proceeding thence step by step to the heaviest 
atcm, we have before us a natural series with periodically 
ecurrent chanzes in the chemical and physical functions of its 
members, 


Of course the series is imperfect, and exhibits gaps and 


| irregularities ; but what view of natural order was complete in 


its infancy ? 

Some of the gaps have already heen filled up by the discovery 
of elements possessing the anticipated properties, The gere- 
ralisation affords a brilliant addition to the previous corrohora- 
tions of the reality of the units of matter which chemists have 
discovered. 

Chemists have as yet taken but little account of atomic motion ; 
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although the most perfect explanation of a chemical reaction 


consists of a statement of the atomic interchange which takes 
place between two molecules ; or the change of mutual com- 
biaation between the atoms in one molecule. 


{t has, however, been proved that the heat of combination ° 


affords a measure of its Force ; and we know that in giving off 
heat particles of matter undergo a diminution of velocity of 
motion. We see, accordingly, that substances capable of exert- 
ing great force by their combination are those which can undergo 
a great diminution of the velocity of their internal motions, and 
reciprocally, 

The force of chemical combination is evidently a function of 
atomic motion, 

Tt has been shown that the relative velocities of certain atomic 
interchanges afford a measure of the amount of chemical action 
between two substances ; but a vast amount of work will doubt- 
less be required to develop the atomic theory to the point of 
explaining the force of chemical action in precise terms of atumic 
motion, 

The general terms of chemistry are mere symbols. Lach of 
them serves to recall a group (usually a very large group) of facts 
established by observation, The explanation of each term is 
afforded by a careful study of the facts which it is used to 
denote ; and, accordingly, a chain of evidence involving the 
use of chemical terms can be fully understood only hy chemists 
accustomed to the consideration of such evidence. The general 
outline of it may perhaps be to some general thinkers of suf- 
ficient interest to attract them to further study of our science. 


SECTION C 
GEOLOGY 


OPENING AnDeEEss By A. C. Ramsay, LL.D., F.R.S., &c., 
&c., DIRECTOR-GENERAL OF THE GEOLOGICAL SURVEY, 
PRESIDENT OF THE SECTION 


On the Origin and Progress of the Present State of British Geology, 
Especially since the first Meeting of the British Association at 
York in 183 

In the year 1788 Hutton | ublished his first sketch of his 
“Theory of the Earth,” afterwards extended and explained by 
Playfair in a manner more popular and perspicuous than is done 
in Hutton’s own writings. In this grand work, Hutton clearly 
explains that the oldest known strata, like their successors, are 
derivative, aud that as far as edservation can discover, in all 
geological time, ‘‘we find no vestize of a beginning, and no sign 
of anend.” The complement to this far-seeing observation was 
at length brought about by William Smith, in his original 
“Geological Map of the Strata of England and Wales” in 
1815, followed, in 1816, by his ‘‘ Strata ldentified by Organised 
Fossils,” This great discovery, for such it was, threw a new 
light on the history of the earth, proving what had before been 
unknown, that all the *¢ Secondary ” formations, at least from the 
Lias to the Chalk inclusive, contained each a set of distinctive 
fossils by which it could be reco.nised. A law was thus pro- 
vided for the identification of formations which geographically 
are often widely separated from each other, not only in England 
in the case of minor outliers, but also easily applicable to great 
areas on the neighbouring continent of Murope. 

In 1811 the first volume of the Zransactions of the Geo- 
logical Society was published, and in 1826 27 there appeared 
the first volume of the Proceedings, the object being to com- 
municate to the Fellows as promptly as possible the Proceediags 
of the Society ‘‘ during the intervals between the appearance of 
the several parts of the 7ransactions.” The last volume of the 
Transactions contains memoirs read between the years 1845-1856, 
and only four volumes of the Proceedings appeared between the 
years 1826 and 1845 inclusive, after which the title of the annual 
volume was changed to that of the “‘ Quarte:ly Journal of the 
Geological Society.” The Geological Society, to which the 
science owes so much, was therefore in full action when the 
British Association was founded in 1831, and the memoirs read 
Lefore the Society from 1831 to this date may be said to show 
generally the state of British geology during the last fifty years. 
To this must be added the powerful influence of the first (1830) 
and later editions of Lyell’s ‘Principles of Geology,” a work 
which helped to lay the foundations of those researches in 
Physical Geology which both in earlier and later years have 
attracted so much attention, 


\ 
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Fifty years ago, in this city, Viscount Milton was president of 
the first meeting of ‘‘ The British Association for the Advancement 
of Science,” which he explained had for its chi-f object ‘to 
give a stronger impulse and more systematic direction to scien- 
tific inquiry.” In his address he poiated out the numbers of 
Philosophical Societies which had by degrees sprung up in all 
parts of the kingdom; and the practicability, throngh the 
means of the Association, ‘including all the scientific strength 
of Great Britain,” ‘‘to point out the lines in which the direction 
of science shou!d move.’”’ 

In that year, 1831, Prof. Sedzwick was president of the Geo- 
logical Society, and the Geological and Geographical Committee 
of the British Associatiun recommended that geologists should 
examine the truth of that part of the theory of Elie de Beaumont, 
in its application to England, Scotland, and Ireland, which 
asserts that ¢he lines of disturbance of the strata assignable to the 
same age are parallel ; that Prof. Phillips be requested to draw 
up @ systematic catalogue of all the organised fossils of Great 
Britain and freland ; and that Mr. Robert Stephenson, civil 
enyineer, be reque-ted to prepare a report upon fhe waste and 
extension of the land vn the east coast of Britain, and the question 
of the permanence of the relative level of the sea and land, 

Io 18581 it seems strange to us that, in 1831, with William 
Sumith’s map of ‘* The Strata of England and Wales, with part 
Scotland,” before them, it should have been considered necessary 
to institute an inquiry as to the truth of the general parallelism 
of disturbed strata, which, in a limited area like England, had 
suffered upheaval at different successive epochs ; and we may 
fancy the internal suile with which Phillips, the nephew of 
Smith, regarded the needless prvposal. ‘The masterpiece of the 
old land-surveyor and civil engineer remains to this day the 
foundation of all subsequent geological maps of England and 
Wales ; and as an nnaided cyort of practical gentus—tor such it 
was—it seeins impossible that it should be surpassed, in spite of 
all the accuracy and detail which happily modern science has 
introduced into modern geological maps, 

The first paper read at York, in the year 1831, was by Prof. 
Sedgwick, ‘‘ On the Geveral Structure of the Lake Mountains of 
the North of England.” This was followed by ‘ Supplementary 
Observations on the Structmre of the Austrian and Bavarian 
Alps,” by the Secretary of the Society, Mr. Murchison, a 
memoir at that time of the highest value, and still valuable 
both in a stratigraphical point of view and also for the light 
which it threw on the nature of the disturbances that originated 
the Alpine mountains, and their relations in point of date to the 
far more ancient mountains of Bohemia. In his elaborate 
address in the same year, on his retiring from the president’s 
chair, he largely expatiates on the parallelism of many of the 
great lines of disturbance of what were then distinguished as 
the more ancient se#istose and greywacké mountains, and quotes 
the authority of Elie de Beaumont for the statement, ‘‘ that 
mountain chains elevated at the same period of time have a 
general parallelism in the bearing of their component strata.” 
On a great scale this undoubtedly holds true, as, for example, 
in the case of the Scandinavian chain, and the more ancient 
Paleozoic rocks north of Scotland, Cunberla.d, and even of 
great part of Wales, The same holds good with regard to 
the parallelism of the much more recent mountain ranges of the 
Apennines, the Alps, the Caucasus, the Atlas, and the ]Tima- 
layas, all of which strike more or less east and west, and are to 
a great extent of post-Iocene, and even partly of po-t-Miocene 
age. The same, however, is not precisely the cise with the 
Apalachian chain and the Rocky Mountains of North America, 
the first of which trends N.N.W., and the latter N.N.E, The 
remarkable chain of the Ural Mountains trends nearly true 
north and sonth, and is parallel to no other chain that 1 know 
of, unless it be the Andes and the mauotains of Japan. It is 
worthy of notice that the chain of the Ural is of pre-Permian 
aze according to Murchison, while Darwin has shown that the 
chief upheaval of the Andes took place in post-Cretaceous 
times, 

The Apalachian chain is chiefly of post-Carhoniferous date, 
and the Rocky Mountains have been re-disturbed and re-elevated 
as late as | ost- Miocene times, 

In the same address Prof, Sedgwick entered an eloquent protest 
against the broad uniformitarlan views so powerfully advocated 
in the first edition of Lyell’s ‘‘ Principles of Geology” in 1830, 
in which, throwing aside all discussion concerning cosmogony, 
he took the world as he found it, and, agreeing with Hutton that 
geology is in no way concerned with, and not sufficiently 
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advanced to deal ‘‘ with questions as to the origin of things,” he 
saw that a great hody of new data were required, such as engaged 
the attention of the Geological Society (founded in 1807), and 
which, along with other foreign societies and . private work, 
has at length brought geological science to its present high 
position. 

And what is that position? With great and consentient labour, 
many men, gifted with a knowledge of stratigraphica! and palzeon- 
tological geology, bave, so to speak, more or less dissected all 
the regions of Europe and great part of North America, India, 
and of our colonies, and in vast areas, sometimes nearly adjoin- 
ing, and sometimes far distant from each other, the various 
formations, by help of the fossils they contain, have been corre- 
lated in time, often in spite of great differences in their litho- 
logical characters, It is easy, for example, to correlate the 
various formations in countries so near as Great Britain and 
Ireland, or of the Secondary and Lower Tertiary formations of 
England and France ; and what is more remarkable, it is easy 
to correlate the Paleozoic formations of Britain and the eastern 
half of the United States and Canada, even in many of the 
comparatively minute stratigraphical and Jithological subdivisions 
of the Silurian, Devonian, and Carboriferous formations. The 
same may be said with regard to some of the Paleozoic formations 
of India, China, Africa, and Australia, and many of the 
Secondary and Tertiary deposits have in like manner been identi- 
fied as having their equivalents in Europe. It is not to be 
inferred from these coincidences that such deposits were all 
formed precisely at the same time, but taken in connection with 
their palzeontological contents, viewed in the light which Darwin 
has shown with regard to the life of the globe when considered 
in their relation to masses of stratified formations, no modern 
geologist who gives his mind to such subjects would be likely 
to state, for example, that in any part of the globe Silurian 
rocks may be equivalents in time to any of our Upper Paleozoic, 
Mesozoic, or Tertiary formations, 

For all the latest details of gevera and sfecées found in the 
British Paleozoic rocks, from those of St. David’s, so well 
worked out by Dr. Hicks, to the Carboniferous series inclusive, 
I must refer to the elaborate address of Mr. Etheridge, Pre- 
sident of the Geological Society, which he delivered at the last 
anniversary meeting of that society. It is a work of enorrons 
labour and skill, which could not have been produced by any one 
who had not a thorough personal knowledge of all the formations 
of Britain and of their fossil contents." 

In connection with such subjects I will not in any way deal 
with the tempting and important subject of cosmological geology, 
which in my opinion must go back to times far anterior to the 
date of the deposition, as common sediments, of the very oldest- 
known metamorphic strata. Cosmological speculations perhaps 
may be sound enough with regard to refrigeration, and the first 
consolidation of the crust of the earth, but all the known tan- 
gible rocky formations in the world bave no immediate relation 
to them, and in my opinion the oldest Laurentian rocks were 
deposited long after the beginning and end of lost and unknown 
epochs, during which stratified rocks were formed by watery 
agents in the same way that the Laurentian rocks were deposited, 
and in which modern formations are being deposited now, and 
the gneissose structure of the most ancient formations was the 
result of an action which has at intervals characterised all geolo- 
gical time as late as the Eocene formations in the Alps and 
elsewhere. 

The same kind of chronological reasoning is often applicable 
to igneous rocks, It was generally the custom, many years ago, 
to recognise two kinds of igneous rocks, viz., Volcanic and 
Plutonic, and this classification somewhat modified in details 
is still applicable, the Plutonic consisting chiefly of granitic 
rocks and their allies, and which though they have often altered 
ani thrnst veins into the adjoining strata, have never, as far as 
I know, overflowed in the manner of the lavas of modern and 
ancient volcanoes, Indeed, as far as I recollect, the first quoted 
examples of ancient volcanoes are those of Miocene age in the 
districts of Auvergne, the Velais, and the Eifel, and the fact that 
signs of ordinary volcanic phenomena are found in almost all 
the larger groups of strata was scarcely suspected. Now, 
however, we hnow them to be associated with strata of all or 
almost all geological ages, from Lower Silurian times down to 
the present day, if we take the whole world into account. 


* T must also, with much pleasure, advert to Prof, Prestwich's inaugural 
lecture when installed in the Chair of Geolozy at Oxford iu 1875, the subject 
of which is ‘‘ The Past and Future of Geology.” 


Amongst them, those of Miocene date hold a very prominent 
place, greatly owing, doubtless, to the comparative perfection 
of their forms, as, for example, those 6f the South of France 
and of the Eifel, Their conical shapes, and numerons extinct 
craters, afford testimony so plain, that he who rans may read 
their history, The time when they became extinct would 
doubtless amaze us by its magnitude, if it could be stated in 
years, but yet it is comparatively so recent that not all the 
undying forces of atmospheric degradation have been able to 
obliterate their individual origin. 

It is, bowever, generally very different with respect to 
volcanoes of Mesozoic age, for though Lyell stated with doubt, 
that voleanie products of Jurassic date are found in the Morea 
and in the Apennines ; and Medlicott and Blanford consider that 
probably the igneous rocks of Rajmahal may be of that age, we 
must, perhaps, wait for further information before the question 
may be considered as finally settled. Of Jurassic age no actual 
craters remain. Darwin also has stated, on good grounds, that 
in the Andes a line of volcanic eruptions has been at work from 
hefore the deposition of the Cretaceo-oolitic formation down to 
the present day. 

In the British Islands we have a remarkable series of true 
volcanic rocks, the chronology of which has been definitely 
determined. ‘The oldest of these belongs to the Lower Silurian 
epoch, as shown, for example, on a large scale in Pembrokeshire, 
at Builth in Radnorshire, in the Longmynd country west of the 
Stiper stones in Shropshire, and on a far greater scale in North 
Wales and Cumbria. Of later date we find volcanic lavas and 
ashes in the Devonian rocks of Devon, and in the Old Red 
Sandstone of Scotland. The third series is plentiful among the 
Carboniferous rocks of Scotland, and in a smaller way in- 
terstratified with the Coal-measures of South Staffordshire, 
Warwickshire and the Clee Hills. The fourth series chrono- 
logically is associated with the Permian strata in Scotland, and 
the fifth and Jast consists of the Miocene basaltic rocks of the 
Inner Hebrides and the mainland of the West of Scotland. 

In the British Islands the art of geological surveying has, I 
believe, been carried out in a more detailed manner than in any 
other country in Enrope, a matter which has been rendered 
comparatively easy by the excellence of the Ordnance Survey 
maps both on the 1-inch and the 6-inch scales, When the 
whole country has been mapped geologically little will remain 
to he done in geological surveying, excepting corrections here 
and there, especially in the earliest published maps of the 
South-west of Enyland, Paleontological detail may, however, 
be carried on to any extent, and much remains to be done 
in microscopic petrology which now deservedly occupies the 
attention of many skilled observers. 

Time will not permit me to do more than advert to the 
excellent and well-known geological surveys now in action in 
India, Canada, the United States, Australia, New Zealand, and 
South Africa. 

On the Continent of Europe there are National Geological 
Surveys of great and well-deserved repute conducted by men of 
the highest eminence in geological science, and it is to be hoped 
the day may come when a more detailed survey will follow the 
admirable map executed by Sir Roderick Murchison, De 
Verneuil, and Count Keyserling, and published in their joint 
work, ‘The Geology of Russia in Europe and the Ural 
Mountains.” 

It is difficult to deal with the Future of Geology. Probably 
in many of the European formations more may be done in 
tracing the details of subformations. The same may be said 
of much of North America, and for a long series of years a 
great deal must remain almost untouched in Asia, Africa, South 
America, and in the islands of the Pacific Ocean. If, in the far 
future, the day should come when such work shall be undertaken, 
the process of doing so must necessarily be slow, partly for 
want of proper maps, and possibly in some regions partly for 
the want of trained geologists, Palzontologists must always 
have ample work in the discovery and description of new fossils, 
mari.e, freshwater, and truly terrestrial; and Lesides common 
stratigraphical geology, geologists have still an ample field 
before them in working out many of those physical problems 
which form the true basis of Dhysical Geography in every 
region of the earth. Of the history of the earth there is a 
long past, the early chapters of which seem to he lost for ever, 
and we know little of the future except that it appears that 
‘the stir of this dim spot which men call earth,” as far as 
Geology is concerned, shows ‘‘no sign of an end,” 


Sept. 1, 1881] 


SECTION D 
BIOLOGY 


OPreNING ADDREsS BY RICHARD OWEN, C.B., F.R.S., 
PRESIDENT OF THE SECTION 


THE recent construction of the edifice of the British Museum 
(Natural History), Crounwell Road,! and the transference thereto 
of three of the Departments, the systematic arrangement of 
which in their respective galleries approaches closely to comple- 
tion, have left me little leisure in the present year for other 
scientific work. The expression, moreover, in divers forms and 
degrees of the satisfaction and instruction such partial exhibition 
of the national treasures of natural history has afforded to all 
classes of visitors since the galleries were open to the public, in 
April last, encourages me to believe that a few words on this 
great additional instrument in advancing biological science may 
not be unacceptable to the Section of the British Association 
which I have now the honour to address. 

It is true that when we last met at Swansea, my accomplished 
colleague, Dr. Albert Giinther, F.R.S., selected a general de- 
scription of the building as the subject of his address to 
Section D. 

I was unwilling then, in consideration of the time of the 
Section already given to the matter, to respond to appeals of 
some of our fellow-members for information as to how, and 
through whom, the new Museum came to be, and to be where it 
is; but now, honoured by my present position, I venture to hope 
that a brief outline of its genetic history, which I have been pre- 
paring for publication in a fuller form, may be condoned, 

In the actual phase of our Science, its cultivators, especially 
the younger generation, do not rest upon the determination and 
description, however minute and exhaustive, of the acquisitions 
so rapidly accumulating of objects or ‘new species”; but devote 
themselves also, and more especially, to the investigation of their 
developmental phenomena. 

It has, therefore, seemed to me that it would not be inap- 
propriate, as being germane to the present phase of research, to 
submit to the Section a few words on the genesis of this new 
national edifice, generously provided by the State for the promo- 
tion of Biology. 

On the demise, in 1856, of Sir Henry Ellis, K.T., then 
Principal Librarian of the British Museum, the Government, 
made aware of the growth of the Departments of natural history, 
more especially of geology and palzontolozy, since the founda- 
tion of the Museum in 1753, when the collections of printed 
books and manuscripts predominated, determined that, together 
with a principal librarian, there should he associated a new 
official having special charge of the collections of natural 
history, but under similar suborJinate relations to the Trustees. 
Ta this official was assigned the title of ‘‘ Superintendent of the 
Departments of Natural History,” and I had the honour to he 
selected for this office.* 

Almost my first work was to acertain the extent of my 
charges, and I confess that I was unprepared to find that the 
galleries assigned for the arrangement and public exhibition of 
the several natural history series in the British Museum were so 
inadequate to these ends as to necessitate the storage of many 
unexhibited, and in great proportion rare and valuable specimens. 
This condition affected principally the collection of fossil 
remains, but in not much less degree that of the recent natural 
history. 

One of my colleagues, Mr. Charles Konig, then Keeper of the 
Department of Mineralogy, and most eminent in that science, 
applied the gallery assigned thereto principally to the rare and 
beautiful specimens of his favourite subject. When the newer 
science of paleontology entered upon its rapid growth, and, on 
the demise of Mr. Konig, led to the formation of a distinct 
Department of Geology, the proportion of the British Museum 
set apart for natural history could not afford for the exhibition 
of the fossils and rock specimens more or other space than 
might be gained from or intercalated among the mineral cabinets 
in one and the same gallery, viz. that which had been originally 
assigned to Mr. Konig. 

The store-vaults in the basement of the Museum became 
accordingly invaded by the rapidly-accumulating unexhibited 
geological specimens, as those receptacles had heen, and con- 
tinted to be, needed for the storage of such specimens, and 
especially the osteological ones, of the Department of Zoology. 

* The official designation assigned by the Trustees to the building and its 
contents, 

? The date of my appointment is May 26, 1856. 
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In 1854 Dr. John Ed. Gray, Keeper of the Zoology, reported 
on the unfitness of the locality of his stored specimens, and 
prayed for additional accommodation for them.! But, on the 
report of the architect, to whom such appeal was referred, the 
Trustees ‘‘ declined to adopt Dr. Gray’s suggestion,” and recom- 
mended ‘‘that steps should be taken to obviate the deterioration 
of the specimens complained of by Dr. Gray in consequence of 
the damp condition of the vaults in which they are contained.” 2 
To renewed appeals by the experienced Keeper, and agreeably 
with his ideas on the nature and extent of the required additional 
space for the zoology, the Trustees recommended :—* An addi- 
tional gallery to the Eastern Zoological Gallery, and the substi- 
tution of skylights for the side windows,” with a view to an 
additional gallery at an elevation above the floor of the cne in 
use; they also resolved :—‘‘ That accommodation be provided 
for the officers of the Natural Ilistory Departments on the roof 
of the Print-room,’’3 

But the inadequacy for exhibition purposes of additional space 
which might be gained by the new gallery, or by the accessory 
wall-gallery attainable by stairs in the one in use,* was so im- 
pressed on my convictions, that I determined, in 1857, to submit 
to the Trustees a statement embodying estimates of s ace required 
for exhibition of all and several the departments of natural 
history, with the grounds of such estimates, including considera- 
tions based upon the ratio of increase during the ten years pre- 
cedinz my app>intment, and the conditions likely to affect the 
proportional number of future annual additions, 

This purpose, which I deemed a duty, I endeavoured to effect in 
a “Report, with a Plan,” submitted on February 10, 1859, which 
Report, being forwarded by the Trustees to the Treasury, and 
being deemed worthy of consideration by Parliament, was 
‘Ordered by the House of Commons to be printed, 11th 
March, 1859,” and can still be obtained at the Office of Parlia- 
mentary Papers or Blue Books.® 

The Report included, as I have stated, estimates of space for 
the then acquired specimens of the several departments of 
natural history, tog ‘ther with space for the reception of the 
additional specimens which might accrue in the course of a 
generation, or thirty years. It further recommended that such 
museum-huilding, besides giving the requisite accommodation 
to the several classes of natural history objects, as they had been 
by authority exhibited and arranzed for public instruction and 
gratification, should also include a hall, or exhibition-space for a 
distinct department, adapted to convey an elementary knowledge 
of the subjects of all the divisions of natura! history to the 
large proportion of public visitors not specially conversant with 
any of those subjects. 

T may crave permission to quote from that part of my Report 
which has received the sanction of the ‘‘ Commission on the 
Advancement cf Science” of 1874: ‘‘ One of the most popular 
and instructive features in a public collection of natural history 
would be an apartment devoted to the specimens selected to 
show type-characters of the principal groups of organised and 
crystallise1 forms, This would constitute an epitome of natural 
history, and should convey to the eye in the easi-st way an 
elementary knowledge of the sciences.” © 

An estimate of the space required for such apartment is 
given, and it has been obtained in the new Museum of Natural 
History. 

I ventured also on another topic in connection with the more 
immediate object of my Report. Previous experience at the 
museum of the Royal College of Surgeons had impressed me 
with the influence on improved applications of collections and 
on the ratio of their growth, through Lectures expository of their 
nature. I felt confident that, with concurrence of authorities, 
both relations would be exemplified under the actual superin- 
tendence at the British Museum. Moreover, such museum of 
natural history has wider influences over possessors and collec- 
tors of rarities and of desiderated specimens than one of re- 
stricted kind, as in Lincoln’s Inn Fields. I concluded my 
Report, therefore, by referring to the lecture theatre shown in 


1 See Parliamentary Paper, or Blue Book, folio 1858, entitled :—‘‘ Copies of 
al] Communications made by the Officers and Architect ofthe British Museum 
to the Trustees, respecting the want of space for exhibiting the Collections 
in that Institution,’’ p.4. ins 3 Jb, p. 25 and p. 28. 

4 In his report of December 29. 1856, Dr. Gray states :—“ Scarcely half of 
the zrological collections is exhibited to the public, and their due display 
would require more than twice the space devoted to them.’’—Jé, p. 21. To 
any removal of the natural history to another site Dr. Gray was strongly 
opposed. 

be Parliamentary Papers, ‘Report with Plan,’’ &c. (126, 1.), fol. 1859. 

6 Report, wt supra, p. 22. 
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my plan, and expressed my belief that ** Administrators will 
consider it due to the public that the gentlemen in charge of the 
several departments of the National Collection of Natural Iis- 
tory should have assigned to them the duty of explaining the 
principles and economical relations of snch departments, in 
elementary and free lectures, as, ¢.g. on Ethnology, Mammalogy, 
Ornithology, Herpetology and Ichthyology, Malacology and 
Conchology, Entomology, Zoophytology, , Botany, Geology, 
Paleontology, Mineralogy.” 

After the lapse of twenty years I have lived to see the fulfil- 
ment of all the recommendations, save the final one, of my 
Report of 1859. The lectnre-theatre was erased from my plan, 
and the elementary courses of lectures remain for future ful- 
filment. 

Considering that, in the probable communication of this 
Report to Parliament, I was addressing the representatives of 
the greatest commercial and colonising nation in the globe, 
representatives of an empire exercising the widest range of 
navigation and supreme in naval power, snch nation and empire 
might well be expected by the rest of the civilised world to offer 
to students and [overs of natural history the best and noblest 
musenin of the illustrations of that great division of general 
science. 

But for such a museum, a site or superficial space of not less 
than eight acres was asked for, the proportion of such space to 
be occupied by the proposed .building being, at first, limited, 
and dependent upon its architectural arrangement in one, two, 
or more storeys. But the effect of restricting the site or avail- 
able superficial space to that, «eg. on which the Museum at 
Bloomsbury now stands, was significantly demonstrative of diffi- 
culties to come, and concomitantly indicative of the administra- 
tive wisdom which would be manifested by securing, in a rapidly 
growing metropolis, adequate space for future additions to the 
bnilding which might be in the first place erected therenpon. 

Nevertheless one or two of my intimate and confidential friends 
dissuaded me from sending in a Report which might he construed 
or misinterpreted as exemplifying a character prone to incon- 
siderate and extravagant views, and snch as might even lead to 
disagreeable personal consequences. Moreover the extent of 
space reported for scemed inevitably to involve change of loca- 
lity. Two of my colleagues occupied the elegant and commo- 
dious residences attached to the British Musenm; and it was 
possible that provision for such residences marked in the plan 
which accompanied my Report might not be adopted. Moreover 
no statement of grounds for adequate space requirements for the 
whole of the National Musenm of Natural ITistory had previously 
been submitted to authority, The legislative mind had nét been 
prepared for calm and due consideration of the subject. Still 1 
flattered myself that, by whomsoever the details and aims and 
grounds of my Report were known and comprehended, any strong 
Opposition on the part of Parliament could hardly be expected. 
Nevertheless, an Irish Member seeing a way to a position in the 
House which is gained by the grant of a Committee of Inquiry, of 
which the Mover becomes Chairman, made my Report and Plan 
the ground of a motion to that effect, which was carried. The 
Select Committee, after taking the evidence published in the 
Blue Book (ordered to be printed August 10, 1860, quarto, pp. 
238, with ten plans), reported against the removal of the Natural 
History Collections from the British Mnseum. As to the chief 
reasons alleged for such removal the Repoit states that with one 
‘feminent exception the whole of the scientific naturalists ex- 
amined before your Committee, inclnding the Keepers of all the 
Departments of Natural Ilistory in the British Museum, are of 
opinion that an exhibition on so large a scale tends alike to the 
needless bewilderment and fatigue of the pnblic, and the im- 
pediment of the studies of the scientific visitor... . Your 
Committee, therefore, recommend the adoption of the more 
limited kind of exhibition advocated by the other witnesses, in 
Pe reice to the more extended method recommended by Prof. 

wen. 

Lest however the House might attach undue weight to the 
exceptional testimony, the chairman of the Committee deemed 
it his duty, in bringing up the Report, to warn the House of the 
character of such testimony, and his speech left, as I was told, a 
very unfavourable impression as regards myself. I was chiefly 
concerned to know what might be pnt upon record in ‘‘Han- 
sard.” In that valuable work hon. members revise their reported 
utterances before the sheets go to press, JI was somewhat re- 
lieved to find Mr. Gregory regretting that ‘*a man whose naine 
stood so high should connect himself with so foolish, crazy, and 
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extravagant a scheme, and should persevere in it after the folly 
had been pointed out by most unexceptionable witnesses... . 
‘*They had on one side, and standing alone, Prof. Owen and 
his ten-acre scheme, and on the other side all the other scientific 
gentlemen, who were perfectly unanimous in condemning the 
plan of Prof, Owen as being utterly useless and bewildering. 
. .. ‘“‘Among the-e gentlemen were Prof. Huxley, Prof, Mas- 
kelyne, Mr. Waterhouse, Dr. Gray, Sir Roderick Murchison, 
Mr. Thomas Bell, P.G.S., Dr. Sclater, Sec.Z.S., Mr. Gould, 
and SirBenjamin Brodie, To give the House some idea of that 
gigantic plan, he might mention that a part of it consisted of 
galleries 850 feet in length for the exhibition of whales. The 
scientific men examined on the subject, one and all, disapproved 
of that plan zz ¢ofo ; and they advocated what was technically 
called a ‘typical mode of exhibition,’ e 

In point of fact that Supplementary Exhibition Room which 
was planned and recommended for the pnrpose I have already 
cited, was urged by the instructor of Mr. Gregory as the sole 
reasonably required National Museum of Natural History, for 
which the nation ought to be called upon to provide space and 
funds, a conclusion subsequently adopted and unanimously re- 
commended by the Royal Commission on Science.” 

Althongh grief was natural and considerable at this result, not 
without mortification at the reception by Parliament of the 
“Report and Plan” submitted thereto, I now feel grateful that the 
sole responsibility of their author is attested in the pages of a 
Work? which will last as long as, and may possibly ontlast, the 
great legislative organisation whose debates and determinations 
are therein authoritatively recorded. 

I was not, however, cast down, nor did I lose either heart or 
hope; I was confident in the validity of the grounds of my 
appeal, and foresaw in the inevitable accumulations year by 
year, the evidence which wonld attest its soundness and make 
plain the emergency of the proposed remedy. 

Moreover, there was one who, though not a naturalist, had 
devoted more time, pains, and thought to the subject than had 
been bestowed by any—whether naturalist or administrator—who 
testified adversely thereon, The Right Hon. William Ewart 
Gladstone, an elected Trnstee of the British Museum, took 
nothing on trust ; he explored with me in 1861 every vault and 
dark recess in the Museum which had been or could be allotted 
to the non-exhibited specimens of the natural history, those, viz. 
which it was my aim to utilise and bring to light. He gave the 
same attention to the series selected for exhibition in the public 
galleries, and appreciated the inadequacy of the arrangements 
to that end. THe listened to my statements of facts, to the 
gronnds of prevision of annua! ratios of increase, to the reasons 
for providing space therefor, to my views of the aims of such 
exhibitions, and to the proposed extended applications and eluci- 
dations of the collections. Mr. Gladstone tested every aver- 
ment, and elicited the grounds of every suggestion, with a tact 
and insight that contrasted strongly with the questionings in Mr. 
Gregory’s committee-room, where too often vague interrogations 
met with answers to match, 

Conformably with Mr. Gladstone’s convictions, he as Chancellor 
of the Exchequer moved, May 12, 1862, for ‘‘Leave to bring 
in a Bill for removal of portions of the Trustees’ Collections in 
the British Musenm.” 

On May 19, when the Bill was to be read a second time, 
a new, unexpected, and formidable antagonist arose. Mr. 
Disraeli early got the attention of the Honse to a speech, 
warning hon. members of the ‘‘ progressive increase of expendi- 
ture on civil estimates,” and laying stress on the fact that the 
‘estimates of the actual year showed no surplus.”* The in- 
fluence of this advocacy of economy is exemplified in the debate 
which ensued. For repetitions of the nature and terms of 
objections to the Report and plan, as already denounced by Mr. 
Gregory, Mr. Bernal Osborne, and others, reference may be 
made to the volume of ‘‘ Hansard” cited below. An e-timable 
hon. member, whose words had always and deservedly carried 
weight with the country party, lent his influence to the same 
result. Mr. Henley, representative of Oxfordshire, said :— 
‘©All the House knew was that a building was to he put np 
somewhere. Ile considered this 4 bad way of doing business, 
particularly at a time when nobody could be sanguine that the 
finances of the country were in a flourishing state. Let the 
stone once be set rolling, and then all gentlemen of science and 
taste would have a kick at it, and it would be knocked from one 


1 “Pfansard.”? Debate of July 22, 1861, pp. 1861, 1978. 
? Fourth Report, p. 4. 3 Hansard,” «f supra. 4 Id. 1862, p. 1927. 
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to the other, and none of them probably would ever live to see 
an end of the expense.” ! 

Permit me to give one more example of the baneful influence 
of the opening speech on our great instrument of scientific 
progress, Mr. Henry Seymour, Member for Poole, said :— 
‘* Tf a foreigner had been listening to the debates of that evening 
it must have struck him that it was, to say the least, a rather 
curious coincidence that a proposal to vote 600,000/, for a new 
collection of birds, beasts, and fishes at South Kensington should 
have been brought forward on the very eveninz when the Leader 
of the Opposition had made a speech denouncing that exorbitant 
expenditure—a speech, he might add, which was re-echoed hy 
many Liberal members of the House.” ? 

It was however not a ‘‘ curious,” but a ‘‘designed coincid- 
ence.” Mr. Disraeli, knowing the temper of the Ifouse on 
the subject, and that the estimates for the required Museum of 
Natural History were to be submitted by Mr. Gladstone, chose 
the opportunity ta initiate the business by an advocacy of 
economy which left its intended effect upon the House. In vain 
Lord Palmerston, in reply to the Irish denunciators, proposed as 
2 compromise to ‘‘exclude whales altogether from disporting 
themselves in Kensington Gardens.” The Government was 
defeated by a majority of ninety-two, and the erection of a 
National or British Museum of Natural History was postponed, 
to all appearance indefinitely, and in reality for ten years, 

Nevertheless, neither averments nor arguments in the House 


on May 19, 1862, nor testimonies in the hostile Committee of | 
1860, 1861, had shaken my faith in the grounds on which the | 


‘¢ Report and Plan of 1859” had been based. ‘The facts bearing 


thereupon, which it was my duty to submit in my ‘ Annual | 


Reports on the Natural History Departments of the British 


Museum,” wuuld, I still hoped, have some influence with hon. 
members of the legislature, to whom tbose Reports are 
transmitted, 


The annual additions of specimens continued to increase in 
number and in value year by ycar. 1 embraced every oppor- 
tunity to excite the interest of lovers of natural history travelling 
abroad and of intelligent settlers in our several colonies to this 
end, among the results of which I may cite the reception of the 
Aye-Aye, the Gorilla, the Dudo, the Notornis, the maximised 
and elephant-footed species of Dinornis, the representatives of 
the various orders and genera of extiact Reptilia from the Cape 
of Good Hape, and the equally rich and numerous evidences of 
the extinct Matsupialia from Australia, besides such smaller 
rarities as the animals of the Nautilus and Spirula. 

Wherever room could be found in the exhibition galleries at 
Bloomsbury for these specimens, stuffed or as articulated skele- 
tons, or:as detached fossils, they were squeezed in, so to speak, 
to mutely manifest to all visitors, more especially administrative 
ones, the state of cram to which we were driven at Bloomsbury. 

Another element of my Annual Reports was the deteriorating iu- 
fluence on valuable specimens of the storage vaults and the danger 
of such accumulations to the entire Museum and its priceless 
contents. And here perhaps you may deem some explanation 
needful of the grounds of tbe latter consideration addressed to 
economical granters of the national funds, 

The numher of specimens pre-erved in spirits of wine amounted 
to thousands; any accidental breakage, with conflagration, in 
the subterraneous localities contiguous with the heating apparatus 
of the entire British Museum, would have been as destructive to 
the building as the gunpowder was meant to be when stored in 
the vaults beneath King James’s Houses of Parliament. 

At this crisis the ‘* Leading Journal,” after the stormy debate 
of May 19, 1862, made the following appeal to me :—‘* Let Mr. 
Owen describe exactly the kind of building that will answer his 
purpose, that will give space for his whales and light for his 
humming-birds and butterflies. The Hou-e of Commons will 
hardly, for very shane, give a well-digested scheme so rude a 
reception as it did on Monday night.” * 

My answer to this appeal was little more than some amplihca- 
tion, with additional examples, of the several topics embodied 
in the original Report. The pamphlet ‘‘On the Extent and 
Aims of a National Museum of Natural Elistory,” with reduced 
copies of the plans, went through two editions, and no doubt 
lad the effect anticipated by the able Editor. 

Another element of reviving hope was tbe acceptance by Mr. 
Gregory of the government of a tropical island. 

The sazgacious Prime Minister accurately gauged the modified 


1 ** Hansard,’’ p. 1932. ? Jb, 1862, p. 1918. 3 Jd, p. 1931- 
4 The Times, May 21, in a leader on the Museum Debate. 
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feeling—the subsiding animosity—of Parliament on the subject, 
and submitted (June 15, 1863) a motion ‘‘ for leave to purchase 


five acres for the required Natural History building.’ The 
choice of locality he left to honourable members. Lord 


Palmerston painted out that the requisite extent of site could be 
obtained at Bloomsbury for 50,000/, per acre, and that it could 
be got at South Kensington for 10,co0/. per acre; and his lord- 
ship distinctly stated that the space, in either locality, would be 
bought for the purpose of 2 Museum of Natural History. The 
purchase of the land at South Kensington was accordingly voted 
by 267 against 135, and thus the Government proposition was 
carried by a majority of 132. By this vote the decision of Mr, 
Gregory’s Committee was virtually annulled. 

In a conversation with which I was favoured by Lord Palmer- 
ston, I interposed a warning against restriction of space, and 
eventually eight acres of ground were obtained, including the 
site of the Exhibition Building of 1862, opposite Cromwell 
Gardens, and that extent of space is now secured for actual and 
prospective requirements of our National Museum of Natural 
History. 

I am loth to trespass further on the time of the Section, but a 
few words may be expected from me of the leading steps to the 
acquisition of the present edifice, occupying a portion—ahout 
one-third —of that extent of ground. 

Mr, Gladstone, adhering to the convictions which led him to 
submit his financial proposition of May, 1862, honoured me, at 
the close of that session of Parliament, with an invitation to 
Hawarden to discuss my plans for the Museum Building ; and, 
after consideration of every detail, he requested that they might 
be left with him, He placed them, with my written expositions 
of details, in the hands of Sir Ilenry A, Hunt, C. B., responsible 
adviser on buildings, &c., at the Office of Works, with instruc- 
tions that they should be put into working form, so as to support 
reliable estimates of cost. J was favoured with interviews with 
Sir Henry, re-ulting in the completion of such working plans of 
a museum, including a central hall, an architectural front of two 
storeys, and the series of single-storeyed galleries extending at 
right angles to the front, as shown in my original Plan. I wa: 
assured that such plan of building affording the space I had 
repotted on, would he the basis to be submitte to the profes- 
sional Architect wheuever the time might arrive for Parliamentary 
sanction to the cost of such building. 

Here I may remark that experiments which preceded the sub- 
Stitution, in 1835, of the actual Museum of the Ilunterian 
Physiology at the Royal College of Surgeon-, for the costly, cam 
brou=, and ill-lit building, with its three-domed skylights, which 
preceded it, had led to the conclusion that the light best fitted 
for a museurn was that in which most would he reflected from 
the objects and least directly strike upon the eye; and this was 
found to be effected by admittance of the light at the angle 
between the wall and roof, But this plan of illumination is 
possible only in galleries of one storey, or the topmost in a 
many-storeyed edifice. Such system of illumination may be 
Seen in every gallery of the museum described to you last year 
at Swansea, save those of tbe storeys of the main body below 
the sky-lit one which necessitate side windows, 

I subjoin a copy of the letter froin Sir Henry A. IIunt, con- 
veying his conclusious resyecting the plan of building discussed 
with him :-— 

“4, Parliament Street, September 25, 1862 

““My DEAR Sir,—I return yon the drawings of the proposed 
Museum of Natural History at South Kensington. In May last 
T told Mr, Gladstone that the probable cost of covering five 
acres with suitable buildings would be about 500,000/,, or 
100,000/, per acre. x 

‘©The plan proposed by you will occupy about four acres, and 
will cost about 350,000/ , or nearly 90,000/. per acre, 

“‘TJaving prepared sketches showing the scheme suyvested by 
you, ] have been able to arrive more nearly at the probable cost 
than I had the means of doing in May last. But, after ali, the 


' difference is not great ; although the pre ent estimate is a more 


reliable one than the other. It is right, however, to state that 
the disposition of the building as proposed by you will give a 
greater amount of accommodation, and admit of a cheaper mode 
of construction, than J had calculated upon in May (relatively 
with the space intended to be covered), and therefore L think 
your plan far better adapted for the Museum than the plan I 
tuok the liberty to suggest to Mr. Gladstone. 
“« Believe me, &c , 
‘* (Signed) Henry A, Hunt” 
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Sir H. A. Hunt bad previously formed an estimate of cost for 
the Chancellor of the Exchequer on inspection of the Report 
and plan in the Parliamentary paper of March, 1859. The 
letter to which I refer I regard as an antidote to some previous 
quotations from adverse members of Parliament, 

The working plans of Sir Henry A. Ilunt were subsequently 
submitted for competition, and the designs of the accomplished 
and lamented Capt. Fowke, R.E., obtained the award in 1864. 
His untimely death arrested further progress or practical appli- 
cation of the prize designs. 

In 1867 Lord Elcho pressed upon the Yfouse of Commons, 
through the Hungerford Bridge Committee, the Thames Em- 
bankment as a site for the New Museum of Natnral History, but 
unsuccessfully. The debates thereor, nevertheless, caused some 
further delay. 

In 1871 a vote of 40,000/, for beginning the Museum Build- 
ings at South Kensington was carried without disenssion, In 
1872 a vote of 29,000/, for the same bnilding was opposed by 
Lord Elcho, but was carried by a majority of 40 (85 against 45). 

On the demise of Capt. Fowke Mr, Alfred Waterhouse was 
selected as architect. He accepted the general plans which had 
been sanctioned and approved by Sir H. A. Hunt and by Capt, 
Fowke, and 1 took the liberty to suggest, as I had previously 
done to Capt. Fowke, that many objects of natural history might 
afford subjects for architectural ornament; and at Mr. Water- 
house’s request I transmitted numerous figures of such as seemed 
suitable for that purpose. I shall presently refer to the beauti- 
ful and appropriate style of architecture which Mr, Waterhouse 
selected for this building, but am tempted to premise a brief 
sketch of what I may call the ‘Genealogy of the British 
Museum,” or what some of my fellow-labourers, agreeably with 
the actual phase of our science, may prefer to call its ‘* Phylogeny.” 

Sir Hans Sloane, M.D., after a lucrative practice of his 
profession in the then flourishing colony of Jamaica, finally 
settled at Chelsea, and there accumulated a notable mnsenm of 
natural history, antiquities, medals, cameos, &c., besides a 
library of 50,000 volumes, including about 350 portfolios of draw- 
ings, 3500 manuscripts, and a multitude of prints. These speci- 
mens were specified in a MS. catalogne of thirty-eight volumes 
in folio, and eight volumesin quarto. Sir Hans valued this col- 
lection at the sum of 80,000/. ; but at his death, in 1753, it was 
found that he had directed inhis ‘* Will” that the whole should be 
offered to Parliament for the use of the public on payment of a 
minor sum, in compensation to his heirs. This offer being sub- 
mitted to the Honse of Commons, it was agreed to pay 20,000/, 
for the whole. At the same time the purchase of the Cottonian 
Library and of the Harleian MSS. was included in the Bill. 

The following are the terms of the enactment :— 

Act 26, George 11, Cap. 22 (1753).—Sections 7X, ana X. 

“(IX.) And it be enacted by the authority aforesaid, that 
within the citics of London or Westminster or the suburbs 
thereo!, one general repository shall be erected or provided in 
such convenient }lace and in such manner as the trustees hereby 
appointed, or the major part of them, at a general meeting 
assem! Jed, shal{ direct for the reception not only of the said 
mu-eum or collection of Sir Hans Sloane, but also of the Cotto- 
nian Library and of the additions which have been or shall he 
made thereunto by virtue of the last will and testament of the 
said Arthur Edwards, and likewise of the said Harleian col- 
lection of manuscripts and of such other additions to the 
Cottonian Library as, with the approbation of the trustees by 
this Act appointed, or the major part of them, at a general 
meeting assembled, sliall be made therennto in manner herein- 
after mentioned, and of such other collections and libraries as, 
with the like approbation, shall be admitted into the said general 
repository, which several collections, additions, and library so 
received into the said general repository shall remain and be 
preserved therein for public nse to all posterity. 

“©(X.,) Provided always that the said museum or collection of 
Sir Hans Sloane, in all its branches, shall be kept and preserved 
together in the said general repository whole and entire, and 
with proper marks of distinction.” 

I In his letter of February 14, 1753, to his friend Mann, Horace Walpole, 
then Member for Lynn, writes:—‘* You will scarce guess how I employ my 
time, chiefly at present in the guardianship of embryos and cockle-shells. 
Sir Hans Sloane is dead. and has made me one of the trustees of his 
museum, which 1s to be offered for twenty-thousand pounds to the King and 
Parlament and (in default of acceptance) to the Royal Academies of 
Petersburg, Berlin, Paris.and Madrid. He valued it at four-score thousand, 
and so would any one who loves hippopotamuses, sharks with one ear, and 
spiders as big as geese. The king has excused himself, saying he did nut 
think that there were twenty thousand pounds in the Treasuty.”’—" Letter 
to Horace Mann,”’ 6vo, vol. iv. p. 32. 


The trustees appointed under the Act are of fonr classes: 
Royal, Official, Family, and Elected. The first class includes 
one trustee appointed by the Sovereign; the second class includes 
the Lord Archbishop of Canterbury, the Lord High Chancellor, 
the Speaker of the House of Commons, and twenty-two other 
high officials and presidents of societies. The three first in this 
class are designated ‘‘ Principal Trustees,” and in them is vested 
the patronage or appointment to every salaried office save one 
in the British Museum ; the exception heing the Principal Libra- 
rian, who is appointed by the Sovereign. Of the Family Trus- 
tees, the Sloane collections are now represented by the Earl of 
Derby and the Earl of Cadogan, the Cottonian Library by the 
Rev, Francis Annesley and the Rev. Francis ]Janbury Annesley, 
the Harleian manuscripts by Lord Henry, C. G. Gordon- 
Lennox, M.P., and by the Right Ilon. George A. F, Cavendish 
Bentinck, M.P. Among the Elected Trustees the honoured 
name of Walpole, associated with the origin of the British 
Museum, is continued by the Right Hon, Spencer Horatio 
Walpole, M.P., to whom the reqnisite Parliamentary bu-iness 
of the Museum is nsually confided. 

I may call attention to “the suburbs of London or Westmin- 
ster” as one of the localities specified in the original Act of Par- 
liament, and snch situation was selected for the locality of the 
Library and the Museum. The Government issned lotiery- 
tickets to the amount of 300,000/,, out of the profits of which 
the 20,coo/, for the SIoanian Museum was paid and purchase 
made of a suitable building, with contiguous grounds for its 
reception and the lodgment of keepers, 

To the north of the metropolis, about midway between the 
two cities of London and Westminster, there stood, in 1753, an 
ancient family man:ion called Montague House. This is defined 
by Smollet in his ‘“ History of England” as ‘‘one of the most 
magnificent edifices in England,” Its style of architecture was 
that of the Tuilleries in Paris. From London it was shut off by 
a lofty brick wall, in the middle of which was a large orna- 
mental gateway and lodge, through which, in my earlier years 
as a student of natural history, 1 have often passed to inspect, 
through the kindness of the then keepers of mineralogy and 
zoology, and make notes on, the Sloanian and subsequently-added 
rarities. 

To the north of Montague House were the extensive gardens, 
beyond which stretched away a sylvan scene to the slopes of 
Highgate and Hampstead Malls. 

The original location of the British Museum was more apart 
and remote from the actual metropolis and less easy of access 
than is the present Museum of Natural History at the West 
End. 

The additions to the natural history series, which accrued from 
1753 to 1833, together with the growth of other departments, 
necessitated provision of corresponding conservative and exhibi- 
tion spaces. These were acquired by the erection, on the site 
of Mentague House, of the present British Museum, the architect, 
Sir Sidney Smirke, adopting the Ionic Greek style. 

The extent of space afforded by this edifice in comparison with 
that of its predecessor was such as to engender a conviction that 
it would suffice for all subsequent additions. The difficulty in 
our finite nature and limited capacity of looking forward is 
exemplihed in such names as New College at Oxford, Newcastle, 
New Street, New Bridge, &c., as if nothing was ever to grow 
old; and the same restricted power of outlook affects our pre- 
vision of requirements of space for ever-growing collections. 

The Printed Book Department, which took the lion’s share of 
the then new British Museum, found itself compelled in the 
course of one generation to appropriate the quadrangle left hy 
Smirke in order to admit light to the windows of the galleries, 
looking that way or inwards. 

From analogy I foresee that some successor of mine may 
exemplify human short-sightedness in my limit of demand to eight 
acres for the growth of the present Museum. 

However, these acres, after conflicts stretching over a score or 
more of years, have at last been acquired for due display and 
facilities of study of the subjects of Section D, 

Amongst the works of architectural art which adorm the 
metropolis, Westminster Abbey and St. Paul's Cathedral stand 
supreme. Of later additions may with them be named the noble 
example of the Perpendicular Gothic selected by Barry for the 
louses of Parliament, and, I may he permitted to add, the new 
Law Conrts, which exemplify the more severe style of the 
Thirteenth-century Gothic. 


1 Ed. 1825, p. 332 
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Mr, Alfred Waterhouse, R.A., for the realisation of the plan® 
and requirements of our Museum of Natural Ilistory, has chosen 
an adaptation of the Round-arched Gothic, Romanesque, or 
Romaic of the twelfth century. No style could better lend itself 
to the introduction, for legitimate ornamentation, of the endless 
beautiful varieties of form and surface sculpture exemplified in 
tbe animal and vegetable kingdoms, But the skill in which 
these varieties have been selected and combined to produce unity 
of rich effects will ever proclaim Mr, Waterhouse’s supreme 
mastery of his art. 

I need only ask the visitor to pause at the grand entrance, 
before he pa-ses into the impressive and rather gloomy vestibule 
which leads to the great hall, and prepares him for the flood of 
light displaying the richly-ornamented columns, arcales, and 
galleries of the Index Museum. 

In the construction of a building for the reception and pre- 
servation of perishable objects, the material should be of a 
nature that will least lend itself to the absorption and retention 
of moisture. This material is that artificial stone called terra- 
cotta, The compactness of texture which fulfils the purpose in 
relation to dryness is also especially favourable for a public 
edifice in a metropolitan locality. The microscopic receptacles 
of soot-particles on the polished surface of the terra-cotta slabs 
are reduced to a minimum; the influence of every shower in 
displacing those particles is maximised. I am sanguine in the 
expectation that the test of exposure to the London atmosphere 
during a period equal to that which has elapsed since the com- 
pletion of Barry’s richly ornamented palace at Westminster, 
now so sadly blackened by soot, will speak londly in favour of 
Mr, Waterhouse’s adoption of the material for the construction of 
the National Museum of Natural History, A collateral advan- 
tage is the facility to which the moulded blocks of terra-cotta 
lend themselves to the kind of ornamentation to which I have 
already referred. 

In concluding the above sketch of the development of our 
actual Museum of Natural History, I may finally refer, in the 
terms of our modern phylogenists, to the traceable evidences of 
‘*ancestral structures.” In the architectural details of the new 
Natural History Museum you will find but one character of the 
primitive and now extinct museum retained, viz. the Central 
Hall. In Montague House there were no galleries, but side-lit 
saloons or rooms of varying dimensions and on ditlerent storeys. 

Tn its successor, the Museum developed on its site at a later 
period, we find galleries added: that, for example, which was 
appropriated to the birds and shells being 300 feet in length. 
This architectural organisation still exists at Kloomsbury. 

The Museum, which may be said to have budded off, has 
risen to a still higher grade of structure after settling down 
at South Kensington, [mn its anatomy we find, it is true, 
the central halt and long side-lit galleries ; but in addition to 
these inherited structures we discern a series of one-storeyed 
galleries, manifesting a developmental advance in the better 
admission of light and a consequent adaptation of the walls as 
well as the floor to the needs of exhibition.? 

Should the Section, as did the Académie des Sciences in rela- 
tion to the passage cited, kindly condone such application to human 
contrivances of the current genealogical or phylogenetic language 
applied to vital structures, your President need hardly own his 
appreciation of the vast superiority of every step in advance 
which is manifested in existing as compared with extiuct 
organisms, And thus, sensible as far as human faculty may 
comprehend them, that organic adaptations transcend the best of 
those conceived by the ingenuity of man to fulfil his special 
needs, he would ask whether analogy does not legitimately lead 
to the inference, for organic phenomena, of an Adapting Cause 
operating in a corresponding transcendent degree ? 

In conclusion, I am moved to remark that a Museum giving 
space and light for adequate display of the national treasures of 


* In the notable reply (Annales des Sciences Naturelles, 1829) to an illus- 
tration of the unity of composition or of plan in Cephalopods and Ver- 
tebrates, by bending one of the latter so as to bring the pelvis in contact 
with the nape, advocated by Geoffroy St. Hilaire, Cuvier did not deem it too 
trivial to call in architecture to elucidate his objections, “* La comtposition 
d'une maison, c’est le nombre d’appartemens ou de chambres qui s’y trouve ; 
et son A#/an, c'est la disposition réciproque de ces appartemens et de ces 
chambres. Si deux maisons contenaient chacune un vestibule, une anti- 
chambre, une chambre a coucher, un salon, et une salle A manger, on dirait 
que leur composttion est la méme; et si cette chambre, ce salon, &c., 
étaient an méme ctage arrangés dans le méme maniére, on dirait aussi que 
leur plaz est le niéme. Mais si leur ordre était différent, si de plain-pied 
dans une des maisons, ces piéces étaient placées dans l’autre aux étages suc- 
cessifs, on dirait qu’avec une composition semblable ces maisons sont con- 
struites sur des plans différens ’’ (p. 245). 
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Natural History may be expected to exert such influence on the 
progress of Biology as to condone, if not call for, a narrative of 
the circumstances attending its formation in the Records of the 
British Association for the Advancement of Science. 


OUR ASTRONOMICAL COLUMN 


ENCKE’s CoMET.—We continue the ephemeris of this comet 
in the contracted form adopted in NATURE, vol. xxiv. p. 292; 
from the calculations of Dr. O. Backlund of Pulkowa :— 


At Berlin midnight 


R.A. Decl. Log. distance from 
hom. 5. . : Sun. Earth. 
Devi? ... 4 23 4 ee toe5 sae... C1659 ... o70222 
4-4 3117... 36 35°9 
6... 4.40) 7 37 19°2 ... 0°1493 ... 9°9885 
Si... 4 490som 38 3 °0 
TO... 4 50) 56) .. 39940105. (O1ZI7i a O59535 
2)... 5 11 Tom 39 30°3 
Iq... 5 23 16 40 12°38... O1125 -.. 919175 
KG)... 5 36) 32.8 40 53°3 
resis. 2 5) 51) al 41 30°9 ... 070926 ... 9°8S05 
eo)... 6) (6.51 42 4°I 
2.2, 6 24 87s 42 30°9 ... 0°0709 ... 9°S439 
Baris) 25 fae 2 49°3 
BO)... 7) Quilter 2 56°3 ... 00474 ... 9°S08Q 
25 sas 7 25 0 2 49°3 
BO... 7 45. Sue 42 24°9 ... 0°0219 ... 9°7776 
Worm .... 8 12 18 +41 40°4 


In 1848, when the perihelion passage occurred eleven days later 
than it will do in the present year, the comet was remarked to 
be ‘‘just visible” to the naked eye at Harvard Observatory, 
U.S., on the morning of October 9, when tbe theoretical inten- 
sity of light was 4°3, and it was ‘plainly visible” to tbe naked 
eye on the morning of November 4, with an intensity of 9°5, 
The latter is a greater value than will be attained at this appear- 
ance, the maximum being 7°5 on November 9. On October 10 
the calculated brightness will be equal to that, when it was just 
visible without the telescope in 1848, but moonlight will interfere 
at the time. For about four weeks after September 10 the 
comet will not set in London, As we have already stated it will 
he nearest to the earth on October 11, and in perihelion on 
November 15. 

{Since the above was in type we learn from Mr. A. A. 
Common that he detected Encke’s comet with his three-feet 
reflector at Ealing, shortly before midnight on Saturday last. 
On the following night, when it was better seen, its diameter 
was about 2’, and there was a central condensation of light.] 


SCHAEBERLE’s ComET.—This comet will soon be well 
observable in the other hemisphere. The following track 
depends upon elements which Dr. v. Hepperger has calculated 
from observations to August 11 :-— 

At Berlin Midnight. 
A. D 


: ecl. Log. distance Intensity 

h. m. Al from Earth, of ligbt. 
mepte Ie) © 3 s0r0).., 1 0l| 270...) 018320 ermmizgS 
Fen 1G) 9) cco PT se, CRESS on. 8G 
0 se Th 757 «a. = § 32 ee OOOUO re mnSen 
13 2. U4 1S TONS 2a no OLO oe mon 
17 te Sayan 1450)... 010725 eG 
a1... rae 18) (SO Ole ee) 
ee HL I co AO A con CUO an, 
29 ... I. 4O°O ... 22061). O1902)-..)) 10 
CHR TERS co OU AW ne OBEN on OE 
7... 14 46% ... —26 16 ... 0°2569 ... 0°6 


The intensity of light on July 18, the date of the first European 
observation, is taken as unity. 


NOTES 

THE Royal Gardens, Kew, have just received, through the 
kind exertions on their behalf of Sir Ferdinand von Mueller, 
K.C.M.G., F.R.S., Government Botanist, Melbourne, perhaps 
the most remarkable Australian Cycadaceous stem which has 
ever been imported into this country. It is about four feet high, 
five and a half feet in circumference, and weighs about six 
hundredweight. It is the type of a new species described by von 
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Mueller as AZacrozamia Afooret, in honour of Mr, Charles Moore, 
F.L.S., the Director of the Botanic Garden, Sydney. The exhibi- 
tion of two stems (of which that secured for and : ent to Kew is one) 
in the Queensland Court at the Melbourne Exhibition, seems to 
have drawn attention to the species, The plants appear to have 
been obtained from the mountainous district near Springsure in 
Queensland, where specimens have been seen twenty feet in 
height, with a girth of six feet four inches, cones measuring two 
to three feet in length, and leaves seven feet long, The stem 
at Kew has been placed in the Palm Honse, where it can 
scarcely fail to be an object of interest. It is in excellent con- 
dition, and there is every reason to hope that it will in time push 
a new crown of leaves. But even if it does not it will at any 
rate form, as Sir Ferdinand von Mueller has suggested, a unique 
musenm specimen. 


THE Gazette contains the official notice of the appointment 
of a Royal Commission, consisting of Mr. Bernhard Samuel- 
SGilne; HeR.s., Prof, (a. 2.) Noscocwmipaeak,, F.R.S.; 
Mr. Philip Magnus, Mr. John Slagz, M.P., Mr. Swire Smith, 
and Mr. William Woodall, M.P., ‘‘to inquire into the instruction 
of the industrial classes of certain foreign countries in technical 
and other subjects, for the purpose of comparison with that of the 
corresponding classes in this country; and into the influence of 
such instruction on manufacturing and other indnstries at home 
and abroad.” 


THE Qneen has signified her pleasure to confer upon Mr, 
MacCormac, of St, Thomas's Hospital, Honorary Secretary- 
General of the late International Medical Congress, the honour 
of knighthood. ; 


THE Meteorological Station to be erected at Pavia will be 
under the direction of Prof, Cantoni, who will establish a 
station for terrestrial physics, for the investigation of the in- 
fluence of heat, light, electricity, &c., on vegetation in general, 
and some cultivations in particular, and also for the ob.erva- 
tion of the diurnal and annual variations of terrestrial magnetism, 


THE scientific activity of Paris is at present almost exclusively 
concentrated on electricity, and the Paris Electrical Exhibition 
will have a scientific significance which is quite unusual, The 
initiative has been taken by the German Government, which 
has sent several professors to deliver lectnres on the objects 
exhibited by that nation. Dr. Christian, of the Physiolo- 
gical Museum of Berlin University, gives explanations every 
diay at two o'clock of the galvanometers on the Siemens 
system constructed hy him, On Monday M. da Moncel, 
Member of the Institute, delivered a lecture on Telegraphy at 
ten o’clock in the morning, and conducted his audience through 
the galleries to visit the instruments de-cribed by him. Other 
lectures have been advertised for the different days of the week 
from August 29 to September 3. The Exhibition was opened 
to the Press last Friday and to the pnblic last Saturday, at 
night from eight to eleven, 


THE electric tramway in T'aris has at length begun to work, 
and has several times gone backwards and forwards. A single 
overhead tube was tried at first to convey the current, but it was 
found imposible to insulate the rail by which it returned. Two 
overhead copper tubes are now used, along each of which at 
the bottom runs a longitudinal slit. A wire passing throngh 
the slit ts attached to the tramear beneath, and above to a small 
wheel which runs freely in the copper tube, As the car advances 
it draws along tbe little wheels through each tube, and thus 
niaintains the connection, 


A NUMBER of natives of Tierra del Fuego are at present at 
the Jardin d’Acclima'ation in Paris. 


THE French Government have resolved to grant a subvention 


; Some 250 members were present. 


for erecting a statue in Franche Comté to Claude de Jouffroy as 
the inventor of steam vessels. The French Académie des 
Sciences at its last sitting adopted a report of M. de Les-eps in 
favour of Jonffroy’s claim to that distinction-and te public 
gratitnde. 


THE new botanical lecture theatre of the University of 
Edinburgh was used by Prof. Dickson for the first time 
during the past summer session, It is built from the plans 
of Mr. Robertson, of EI.M. Board of Works, and is a large 
octagonal building lighted from the roof and by windows on 
six sides. It is seated for 600, and had this year to contain 
450 students. The acoustic arrangements are perfect, The old 
lecture-room has heen converted into a general laboratory, while 
the former laboratory becomes a private room. ‘The practical 
teachinz has been conducted as formerly by Mr, Geddes, lecturer 
on Zoology in the School of Medicine, assisted by Mr. J. M. 
Macfarlane, B.Sc. Besides the usual elementary class, a class 
for advanced workers has also been started, a considerable num- 
ber of investigations have been prosecuted, and instrnetion in 
drawing has been provided, The latter arrangement has heen 
peculiarly succes:ful. 


THE twelfth meeting of German Anthropologists was opened 
at Ratisbon on Augnst 8 by the president, Prof, Fraas. 
The secretary, Prof, Ranke, 
read the report on the widely-extended activity of the Society. 
Prof. Ohlenschlager (Munich) spoke on the Roman epoch in 
Bavaria and the excavations in the Roman burial-ground near 
Ratisbon, Other addresses; were delivered by Professors von 
Virchow, Tischler, Undset, Groos, Mehlis, Klopfleich, Schaaff- 
hausen, Vater and Torok, The next meeting-place will be 
Frankfort. 


Tue second meeting of Austrian Anthropologists took place 
at Salzburg on August 12-16. Some 270 gentlemen were present, 
principally Germans, Norwegians, and Russians. Of eminent 
scientific men we may mention Prof. von Virchow, the travellers 
Dr. Holub and Dr, Nachtigal, Prof. Steub (Munich), and Prof. 
Johannes Ranke. Count Wurmbrand was elected president, and 
Baron von der Sacken vice-president. Addresses were delivered 
by Herren Prinzinger, Much, and Zillner on the ancient inhabi- 
tants of Noricum, which the former two said were Germans ; 
Herr Zillner however believed them to have been Kelts. On 
the second day Crown-Prince Rudolf took part in the meeting. 
Count Wurmbrand spoke on the development of the forms of 
bronzes and clay vessels, Herr Wolderich on prehistoric dogs, 
Holub on the South African negro tribes, llerr Maska reported 
on the discoveries near Schamberg, and Professors von Virchow 
and Schaaffhausen had an animated debate on the jaw of 
Neutitschein. Other addresses were delivered by Professors 
Tischler, Luschan, von der Sacken, Miillner, and Schaaffhausen. 
The usual excursions terminated the meeting. 


THE death is announced of Prof. L. Spangenberg, director of 
the technical Versuchsanstalt and Professor of the Engineering 
Sciences at the Technical High School of Lerlin. He died on 
August 6 last. 


THE celebrated Egyptologist, Brugsch Pacha, has changed his 
residence from Cairo to Berlin, where he will lecture at the 
University, 


THE European Vice-Consal at Tchesme telegraphs to Con- 
stantinople on August 27 that Tchesme and Chio were, on the 
night of the 26th, visited by an earthquake still more terrible than 
that of the 3rd of April. The destruction of property, he says, 
is considerable, and the inhabitants are im despair. Contem- 
poraneously with the shocks of earthquake felt at Cbio aud 
Tchesme, the earth at Zante is reported to have snddenly given 
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out intense heat, accompanied by a strong breeze from the eapt, 
causing much alarm, These phenomena, however, subsided 
immediately. On the 24th inst. the entire island was enveloped 
in smoke, clouds from the west-sonth-west obscuring the sea 
from noon until dusk. Masses cf calcined leaves also fell 
throughout the island. 


A SEVERE shock of earthquake is reported to have been expe- 
rienced in the mining district of Teversal, in Nottinghanishire, 
about noon on Friday last. In one of the pits belonging to the 
Stanton Ironworks Company the miners were so alarmed at the 
shock and the accompanying noise, that, thinking an explosion 
had ocenried, they rushed to the mouth of the pit. Inthe Pear 
Tree Inn, Fackley, bricks were removed from the chimney, and the 
same thing was noticed ina house at Teversal. The station-master 
at the latter village, while sitting in his house, was thrown from 
his seat by the shock, and a quantity of plaster was detached 
from the ceiling. There was no explosion in the mines or other 
circumstance to account for the phenomena, and an upheaval of 
the floor of one of the pits indicated that the cause of disturbance 
was below the workings. One of the pits is 430 yards deep. 
The shock travelled in a north-west direction. 


THE prozramme of the Congress of German Antiquarians, 
which will meet at Frankfort on September 11-15, has now 
been published. On the 11th the twenty-five years jubilee of 
the Frankfort Antiquarian Society will be celebrated. 


THE professorship of Natural History and Geology at the 
Royal Agricultural College, Cirencester, vacant by the resigna- 
tion of Prof. M. G. Stuart, has been filled by the appointment 
of Mr. Allen Harker, late of the Zoological Station, Naples. 


OnE of the exhibits at the International Medical and Sanitary 
Exhibition was a ‘‘Compact School Collection for Use in 
Teaching the Chemistry of Foods,” suggested by W. Stephen 
Mitchell, M.A. This form of case has been arranged for the 
purpose of affording, at a low cost, help to teachers in giving 
demoanstratioas on the chemistry of foods. The leading idea is 
that the teachers will be able to have on the walls of their 
schoolrooms the actual objects they are talking about, and the 
children will be familiarised by having always hefore then, not 
simply words or diagrams, but samples of the things themselves. 
Mr. Mitchell believes, as he stated in a paper read before the 
Society of Arts and the Domestic Economy Congress held at 
Birmingham, that with such diagrams as he showed, having 


lines of different lengths to represent quantities, greater accu. | 


racy of the knowledge of quantities can be conveyed than by 
showing the measured quantities in heaps as is the plan adopted 
at Bethnal Green. 
ing the gases. Teachers must learn how to prepare these to 
show to their classes, The apparatus and materials for doing 
this are not costly, and are described in the ‘‘ Shilling Chemistry 
Primer” published by Macmillan and Co. The cases are 
atranged with a sliding panel in front, so that the bottles can 
be taken out. 


AT Castrop (Westphalia) a meteor was observed in the north- 
east sky on July 30 at 8.15 p.m. It moved in the direction 
from north-west to south-south-east. A meteoric stone weigh- 
ing about 5 lbs. fell in the immediate vicinity of a field labonrer, 
and penetrated into the ground to the depth of 1 metre. It was 
intensely hot, and was afterwards forwarded to Herr Oberberg- 
rath Kunze at Dortmund, in whose possession it now is. 


On August 15 the well-known Professor of Physics, Dr. 
Wilhelm Weber of Gottingen University, celebrated the day 
when, fifty years ago, he was called to that Univer:ity from Halle. 
He is now seventy-seven years of age, and lectured until a few 
years azo. 


NATE 


This does not get over the difficulty of show- | 
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A TERRIBLE catastrophe happened on August 16 at Remscheid 
(Rhenish Prussia). Suddenly the so-called Brennende Berg 
opened to the extent of some sixty to one hundred square metres 
and threw up gigantic flames. A house standing near sank into 
the burning gulf, and its inmates unfortnnately perished. Tt is 
helieved that the disaster was caused by the ignition of petroleum 
gas rising from a petroleum vein in the depth of the mountain. 


Apropos of the forthcoming erection of a monument to Sauvage 
at Boulogne-sur-Mer, it may be mentioned that a rival claim to 
the invention of the screw propeller has heen set up on behalf of 
a person named Dallery, also a Frenchman, whose grand- 
daughter, it is alleged, has submitted certain evidence to the 
Académie des Sciences, showing that her grandfather, wha died 
in 1835, took out a patent as long ago as 1813 for certain con- 
trivances, including a screw propeller and a tubular hoiler, M. 
de Lesseps is of opinion that although Dallery, like Pauchon, 
had long ago conceived the idea of the screw, yet it is to 
Sauvage that the credit is due of having been the first to apply 
it to practical purposes. 


THE following candidates have been suecessful in olstaining 
Royal Exhihitions of 50/. per annum each for three years, and 
free admissian to tbe course of instruction at the following 
institutions: —1. The Normal School of Science and Royal 
School of Mines, Sonth Kensington and Jermyn Street, Lon- 
don—Thomas Mather, aged twenty-four, pattern maker, Man- 
chester; Alfred Sutton, twenty-one, engine-titter, Brighton ; 
William TI. Littleton, seventeen, student, Bristol. 2. The 
Royal College of Science, Dablin—Arthur Whitwell, nineteen | 
ex-pupil teacher, Nottingham; Frederick J. Willis, eighteen, 
student Bristol; Christopher J. Whittaker, twenty-one, pattern 
maker, Accrington, 


Mr. E. B. TyLor requests us to mention that the portrait of 
Andaman Islanders in his ‘ Anthropology,” p. $8, which was 
reproduced in Mr, \Wallace’s review in NATURE, vol. xxiv. 
p. 242, is from one of the admirable series of photographs taken 
in 1872 by Dr. G. E, Dobs in, now of the Army Medical School, 
Netley Hospital. By inadvertence, the cut in question was 
printed in the ‘* Anthropology” without reference to Dr. 
Dobson, His paper ‘‘ On the Andamans and Andamanese”’ in 
vol. iv. of the Yournal of the Anthropological Institute, which 
gives an account of his visit to the natives in their forest-lome, 
is illustrated with a set of three portrait-groups, which show 
perfectly their peculiar and homogeneous race-type. 


Messrs. CASSELL AND Co. have issued the first part of 
‘an entirely new and revised edition” of Dr. Robert Brown's 
‘*Races of Mankind,” under the title of ‘‘ The Peoples of the 
World.” 


PHYLLOXERA has male its appearance in Ilungarian vine- 
yards. Its occurrence in the district of S26l6; Urdo (Torda 
Comitat) has been officially stated. Also in the Swiss canton 
of Nenfchatel it is spreading to an alarming extent, The vine- 
yards of Grand-Saconnex, Colombier, and La Condre are fast 
succumbing to the plague. 


M. Synyros, an Athens merchant, has recently given 100,000 
francs fer building a museum at Olympia. 


THE construction of another great Alpine tunnel which 
should bring Paris and the North of France into more direct 
communication with Italy than is afforded by the existing tunnel 
through Mont Cenis, is under consideration with the French 
Government, the projects including not only one through Mont 
Blanc, but also through tbe Simplon or the Great St. Bernard. 
It is not likely, however, that the latter will meet with much 
encouragement. The tunnel under the Simplon would he 
60,719 feet long, while that under Mont Blane is only 44,292 
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feet, As connected with other Alpine tunnels, Mont Cenis is 
40,093 feet, and St. Gothard, 48,932 feet. The Simplon 
would therefore be longest of all; but, on the other hand, it 
would be on a lower level than the others, the entrance at 
Brieg being only 2333 feet, and that at Iselle 2253 feet ahove 
the sea level, The entrances to the Mont Blanc tunnel would 
be 3345 feet at Mont Quart, and 4215 feet at Entréves above 
the sea level. The Bardonneche entrance to Mont Cenis is 
3970 feet, and that at Modane 3799 feet, while in the case of 
the St. Gothard tunnel the -northern entrance at Goschenen is 
3638 feet, and the southern, at Airolo, 3756 feet above the 
sea. Thns the Mont Cenis tunnel is shorter, but 330 feet higher 
than the Mont Blanc, while the Simplon would be abont half as 
long again, but about 1000 feet lower. Supposing that the 
operations wonld be conducted at the same rate as they have 
been at St. Gothard, the boring will take 4218 days, or, working 
at both ends, 2109—nearly six years. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Guinea Baboons (Cyzocephalus sphinx), a 
Grivet Moukey (Cercopithecus griseo-viridis, var.) from West 
Africa, presented by Mr. Lionel Hart; a Macaque Monkey 
(Afacacus cynomolgus) from India, presented by the Rev. George 
Cuffe; two Arabian Gazelles (Gazela arabica), three Domestic 
Pigeons (Columba exas) from Arabia, presented by Mr. Reginald 
Zohrab; two Common Squirrels (Sc7uraus valearis), British, 
presented by Lient.-Col. F. D. Waters, 82nd Regiment ; a Col- 
lared Peccary (Dicotyles tajacu) from Gniana, presented by Capt. 
W. F. Wardroper ; a Ring-tailed Coati (Vasua rufa) from South 
America, presented by Mr. L. H. Haworth ; a Cinereous Sea 
Eagle (altactus albicilla) from Norway, presented by Mr. James 
Ashbury; a Red and Blne Macaw (Ara wacao) from South 
America, presented by Mrs. Supple; two Common Barn Owls 
(Strix flammea), British, presented by Mr, C. T. Foster; an 
Upland Goose (Bernicla magellanica) from South America, pre- 
sented by Mr, A. Nesbitt ; two Common Kestrels ( 7tvaunculus 
alaudarius), British, presented by Mr. J, Edwards: a Bonnet 
Monkey (A/acacus radiatus) from India, a2 Common Marmoset 
(Hapale jacchus), from South-East Brazil, deposited ; two Euro- 
pean Scops Owls (Scofs giz), European, purchased. Amongst 
the additions to the Insectarinm during the same period are larvze 
of the Common Butterfly (Vanessa C. album), Lobster Moth 
(Stauropus fagi), Pale Tussock Moth (Orgyia puadibunda)—the 
so-called Ilop-Dog—Dipthera orion, Halias prasinana, and 
Deilephila euphorbie and galit; also a perfect insect of Cholus 
forbesi, being the third known example of this species, originally 
described from specimens captured in an orchid-house at Iligh- 
gate. The present specimen was fonnd, under similar conditions, 
by Dr. Wallace of Colchester. 
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Academy of Sciences, August 22.—M, Jamin in the chair, 
—The following papers were read :—Meridian observations of 
small planets and of Comet 41881, at Paris Observatory, during 
the second quarter of 1881, by M. Monchez.—Remarks on M. 
Jamin’s note on comets, by M, Faye.—On spectrum analysis 
applied to comets, by the same.—On the nature of the repulsive 
force exercised by the sun, by the same. He associated it long 
ago with the state of incandescence of the sun; and, in an ex- 
periment, rare gaseous matter made luminons by means of an 
indnction-spark was repelled by an incandescent plate at a 
sensible distance. Some thought this not decisive, however ; 
for the gaseous matter might become more conductive through 
heating, so that the effect observed might be a sort of obscure 
discharge. M. Faye invites physicists to take up the matter 
afresh.—On the interior state of the terrestrial globe, by M. 
Roche. Supposing the globe formed of a nuclens or solid block 
nearly homogeneous, covered with a lighter layer, of density 


geolagically shown to be about 3 in relation to water; he finds 
it possible to harmonise the general values of precession and 
flattening, if it be considered that the interior nnclens has 
solidified and taken its definitive form under influence of a 
rotation less rapid than that now animating the earth. The 
central block is probably like meteoric iron in specific gravity, 
while the enveloping layer is comparable to aéroliths of stony 
nature, with little iron.—On the irreducible co-variants of the 
binary quartic of the eighth order, by Prof. Sylvester.—On a 
new species of Cissus (Cisszs Rocheaua, Planch), from the interior 
of Sierra Leone, capable of bearing the winter of Marseilles, by 
M. Planchon. Its endurance is a matter of temperament, and a 
proof of the extent of the scale of resistance to cold and heat 
which some plants possess, and which often upsets all prevision. 
The American Vitis riparia lives sixty miles north of Quebec, 
and is also fonnd in the sub-tropical Southern States. —On the 
laws of formation of cometary tails, by M. Schwedoff. Starting 
with the existence of an infinite number of ponderable particles 
in celestial space, he shows that those with parabolic orbits have 
most chance of collision and consequent heating and dispersion. 
The sudden vaporisation of solids, dne to passage among 
them of a cometary nucleus, generates the cometary nebulosity. 
The velocity of propagation of visible waves accompanying the 
nucleus is equal to the velocity of the nuclens itself at the moment 
of departure of these waves, The maximum of intensity of a 
cosmic wave is foundin the tangent to the orbit of the nuclens at 
the point of departure of the wave. With these two laws he 
seeks to explain the phenomena observed.—On a particular case 
of the theory of motion of an invariable solid in a resistant 
medium, by M. Willotte-—M, Tréve communicated the results 
of some experiments as to the effects produced by sbunts in 
telephonic circnits.— Solar observations at the Royal Observa- 
tory of the Roman College during the first quarter of 1881, by 
P. Tacchini. After the secondary minimum in the end of last 
year, the solar activity resumed its course towards the maximum, 
The distribution of protuberances, &c., was the same as in the 
last quarter of 1880,—Observations of solar spots and faculze 
in April to July, 1881, by P. Tacchini. A minimum of spots 
occurred in May, and an exceptional maximum in July; now, 
the activity isanew at a minimum. During this year several 
periods of abundant frequency have recurred.—Spectroscopic 
studies on comets 4 and ¢ 1881, by M. Thollon. Comet c¢ seems 
to be almost wholly gaseous, The brightness of the head and 
tail of the comets seems to vary rapidly and uniformly with 
distance from the sun ; arguing that their white light is almost 
wholly reflected sunlight. The slowness of variation of the 
band spectrum is against the view that the cometary ele- 
ments are rendered incandescent by calorific action of the 
sun. The comets have probably a light and heat of 
their own.—Researches on the telluric lines of the solar 
spectrum, by M. Egoroff. Sending a strong electric beam 
through 18m, of aqueous vapour, and increasing the tension to 
6 atm., the spectrum was notably changed in aspect. The 
gronp a in the extreme red he thinks fundamental for aqueous 
vapour, and he is going to examine it in detail.—On the exist- 
ence of a new metallic element, actinium, in the zine of com- 
merce, by Mr, Phipson.—Note relative to a new series of 
phosphates and arseniates, by MM. Filhol and Senderens.— 
Fixation of hypochlorous acids on propargylic compounds, by 
M. Henry.—On the abnormal presence of uric acid in the 
salivary, gastric, nasal, pharyngeal, sudoral, and uterine secre- 
tions, and in menstrnal blood,; diagnostic and therapeutic 
indications, hy M, Boucheron.—Observations during a thunder- 
storm on June 25, 1881, by M. Larraqne. 
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THE STUDENT’?S DARIVIN 


The Student?’s Darwin. By Edward B. Aveling, D.Sc., 
Fellow of University College, London. International 
Library of Science and Freethought. Vol. 11. (London: 
Annie Besant and Charles Bradlaugh, 1881.) 

> ae months ago we reviewed the first volume 

of this series, and now in reviewing the second we 
are still of opinion that the promoters of the series are 
mistaken, so far as they may have the interests of science 
at heart, in associating their endeavours to render science 
popular with their systematic onslaught against theistic 
belief. In itself science has no necessary relation to any 
such belief; it is neither theistic nor atheistic; it is 
simply extra-theistic. It is but an extension of common 
experience, and as such has to deal only with the facts of 
ordinary knowledge without at any point being able to 
escape from the sphere of the phenomenal; in so far as 
any inferences are extended from this domain they are not 
scientific but metaphysical. Therefore, although it may 
be of use in the interests of ‘‘ Freethought” to represent 
science as not merely neutral but negative in its bearings 
upon religion, the attempt to do so is detrimental to the 
interests of science ; so far as it may be successful it can 
only tend to increase the suspicious dislike of scientific 
knowledge which large masses of the general public are 
already too apt to harbour. Still, as the leading object of 
the “International Library ” is no doubt that of advancing 
anti-theistic dogma, its promoters are probably careless 
whether in so doing they are either loyal or just to the 
cause of science, under whose banner and in whose name 
they profess to march. 

But beyond recording our dissent from the unreason- 
able and, from our point of view, pernicious association 
of “Science” with “ Freethought” which is being carried 
through the “International Library,” we have nothing 
further to do with this matter; in these columns we have 
only to deal with the science, and so shall not again refer 
to the freethought, although it may be noted as a curious 
illustration of the contrast between “‘the solid ground of 
nature '’ and the quicksands of speculative thinking, that 
one of our most recent reviews was that of a book by Dr. 
Lauder Brunton, who is certainly no less an authority in 
science than Dr. Aveling, and whose whole object was 
seen to be the exact reverse of that which appears in 
“ The Student’s Darwin,” —viz., to show that Darwinism 
is zof opposed to theism. For ourselves, it is needless to 
add, we hold that the theory of evolution resembles all 
other scientific theories in having no point of legitimate 
contact with any ulterior question of metaphysics, further 
than that of removing from metaphysics certain erroneous 
arguments previously based upon imperfect knowledge. 

Dr. Aveling has been a diligent student of Mr. Darwin’s 
books, and on reading his epitome of them, even in the 
most cursory way, one is more than ever amazed at the 
enormous fertility of Mr. Darwin’s work. At every page 
one feels how meagre the epitome is—often little better 
than an index—and yet for more than 300 pages the 
index runs on showing as in a sketch what the mind of 
one man has accomplished, till the reader who is able to 
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remember how many and minute are the details which 
the index embraces is glad to agree with an introductory 
remark of the writer, “1t is well that all of us shoul l 
know at least the outline of the work that has been done 
by this man. For as the name of Chaucer marks the 
fourteenth, and the name of Shakespeare the sixteenth 
century, so probably will the name of Charles Darwin 
mark the nineteenth century in the years to come.” 

The object of the “Student’s Darwin’? is thus, as its 
author says, to furnish a brief summary of the main 
results of Mr. Darwin’s labours, and as the abstract has 
on the whole been well made, it ought to be found useful 
for any one who has not time to read for himself the 
originals. It would have been desirable to have gone 
less into mere description of species, and more fully into 
the theory of their origin; for no one who is likely to 
read the hook will profit by the former, while the chief 
object of the ‘Student's Darwin” ought to be that of 
rendering a careful and complete abstract of Darwinism. 
Yet this is far from being the case in the book before us 
When, for instance, we have the arguments from Classi- 
fication, Morphology, Development, and Rudimentary 
Organs all compressed into less than two pages, it is 
evident that the analysis is becoming much too scanty; 
and in fact no one depending for his information upon 
this analysis alone could form any just idea of the mass 
of evidence in favour of evolution and natural selection 
which Mr. Darwin has collected. This fault is the less 
pardonable, because it cannot be pleaded in excuse for it 
that the author is pressed for space, seeing that throughout 
the book he every here and there devotes a paragraph or 
two to bad attempts at “fine writing,’ which, besides 
being blemishes from a literary point of view, absorb a 
number of pages which might have been profitably de- 
voted to a further exposition of what he properly terms 
“the macuum opus.” 

Dr. Aveling, however, everywhere exhibits a just esti- 
mate of Mr. Darwin’s powers, as a few quotations may 
suffice to show. ‘From these pages” (Ze. those of the 
Monograph of the Cirripedia) “the student will turn with 
renewed reverence for the great generaliser, who is so 
patient and so completely master of detail.” ‘ Precon- 
ceived notions are not for him. He states the arguments 
for the conclusions that would strengthen the position of 
the great theory of evolution only less clearly than he 
states those that tell against that theory. Noman was 
ever more of judge than he; no man was ever less of 
advocate. The obligations of Charles Darwin to 
other workers in the same field as himself are always paid 
with a cordiality and courtesy that must he as gratifying 
to them as they are natural to him.” “ Only thirty-four 
years and the man who has produced the new thoughts is 
still among us! To-day they form part of the accepted 
creed of scientific thinkers. . . . To those who remember 
how few of the great have beheld with their own patient 
eyes their own greatness in some faint degree recognised 
during their own lives, their own thoughts accepted as 
true guides by the thoughtful, assuredly there is cause for 
comfort here.” ‘Looking back over them again” (ze, 
the whole series of works), “‘ we cannot fail to be impressed 
with those two large attributes of genius that are especially 
his—unrivalled powers of observation, unrivalled powers 
of generalisation. And the homage that we pay him 
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to-day is, I am assured, but the feeblest of utterances 
as compared with the heartfelt gratitude and wondering 
praise that will be the reward of this great thinker in 
those future times when the very lowliest in the land shall 
have full grasp of the meaning of his teaching,’ &c. 

On the whole, the ‘‘ Student's Darwin” deserves to be 
successful in its object of popularising Mr. Darwin's 
work. The great bar to its usefulness will be its need- 
lessly aggressive tone towards religion, which is sure 
greatly to lessen a circulation which it might otherwise 
have had. GEORGE J. ROMANES 


LELLERS HO TE Ea eno 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as shori as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and ncvel facts. | 


Tebbutt’s Comet—Origination of its Proper Light 


WHILE there seems now no doubt that the honour of being 
the discoverer of the great comet of 1881 belongs withont ques- 
tion to that life-long and most persevering observer, as well as 
successful computer, of comets, in Australia, Mr. John Tebbutt, 
three communications which chance to have arrived here this 
morning from different countries contain most diverse ideas of 
the nature of that portion of the comet’s light which universal 
spectroscopic observation proves is inherent to the comet itself, 
indicating the existence there of carburetted gas of some kind, 
and is quite distinct from the concomitant weak reflection of 
solar light. 

1, In Abbé and Chanoine Moigno’s Les Afondes for August 
25, that excellent physicist in Paris, M. Jamin, is represented as 
staling that the comet’s carburetted gas could be rendered 
‘*properly”” luminous only in two modes, viz., either by com- 
bustion or electric discharges. ‘‘If by combustion,” says he, 
‘how did it first take fire? what keeps up the fire perpetually ? 
and how are the materials of the comet kept, in such a fire, from 
becoming red-hot, and then giving out quite a different spectrum 
to any that has yet been observed?” Wherefore he concludes 
that the cause of the ‘‘ proper” light of the comet is the illumi- 
nation of its constituent molecules by electric discharge, as in 
the gas-vacuum tubes of our laboratories. 

2, But next comes a pampblet from that accomplished spectro- 
scopist and astronomer, Prof. C. A. Young of Princeton, New 
Jersey, U.S., setting forth that the bands of carburetted gas 
seen in the comet’s spectrum do most admirably and exactly 
agree with the combustion-bands of coal-gas and air, as seen 
in a Bunsen-burner or a blowpipe flame, or in the blue base 
of all carbo hydrogen flames known; while they do, on the 
contrary, most eminently, markedly, and distinctly disagree 
from the bands of the spectra of the same gases as seen in gas 
vacuum-tubes when illumined by electric discharge. And this 
conclusion of the eminent American physicist is confirmed by a 
pamphlet just received from M. Fiévez, the spectroscopic observer 
of the re-orzganised Royal Observatory of Brussels ; as was also 
announced at the very time of the comet’s appearance by the 
present most acutely observing Astronomer- Royal at Greenwich. 

3. What then! Is M, Jamin’s theory of the comet’s proper 
light being entirely due to electrical illmmination utterly over- 
thrown, and the celestial phenomenon given over to a process of 
combustion, the mere mention of the necessary details of which 
suffices to show it ridiculous and impossible ? 

4. Not yet, I venture to think. We onght to discriminate in 
such a cace most carefully between electricities of different in- 
tensities and different temperatures. Something too of that 
kind, and even much to the purpose of this cometary case, I had 
the honour of setting forth to the Royal Society, Edinburgh, 
last year, in a paper which is now being printed for their 77aws- 
actions, Foy it was shown therein that, when using an induc- 
tion-coil capable of giving sparks of such intensity as to be five 
inches long in the open air, a gas vacnum-tube of olefiant gas 
showed only the carburetted bands which Prof, Young alludes 


to as heing absolutely zof the bands which the spectrum of the 
comet exhibited. But when a smaller coil was employed, and 
more particularly when its outer helix of long thin wire was 
replaced by another of short thick wire (specially prepared for 
the experiment), and the sparks thereby lowered in intensity to 
such a degree as from 1°3 of an inch, to be capable of ouly 
passing through o°2 inch of air, then, when employed to illu- 
minate the same olefiant gas vacuum-tube, besides the bands 
seen before (but now more faintly), another set of bands ap- 
peared, which were exactly those of the combustion of coal-gas 
and air, of Bunsen burners, blowpipe flames, blne base of all 
carbo-hydrogen flames, and finaily—feste Prof. C. A, Young, 
M. Fiévez, the Astronomer-Royal, W. H. M. Christie, and 
others—of Tebbutt’s great comet of 1881. 

5. From this condensation of testimonies I presume that no 
other conclusion is to be drawn than that the electrical dis- 
charges permeating the whole length of a comet’s tail must be 
something exceedingly weak in intensity ;—and the gentlemen 
who'em} loy electrically lit-up gas vacuum-tubes in their labora- 
tories must do their spiriting with them in future much more 
gently, if they would really arrive at what goes on in cometary 
existences. The following exception, too, duly mentioned by 
Prof, Young, to his general rule, seems to tend in the same 
direction. For he states ‘‘that while the evidence as to the 
identity of the flame and comet spectra is almost overwhelming, 
the peculiar ill-defined appearance of the cometary bands at the 
time of the comet’s greatest brightness is, however, something 
which he has not yet succeeded in imitating witb the flame 
spectrum.” 

6. ‘* Certainly not,” we may add to this most honest con- 
fession ; for as the comet’s greater brightness near its perihelion 
passage could hardly be dune to anything else than a temporary 
increase in the intensity of its illuminating electric currents, that 
would tend to bring out the ¢ze-se¢ of carburetted bands to 
interfere with, and spoil the neatness and sharpness of, the so- 
called /lame-bands, and would certainly imply a quality or tem- 
perature which does not exist in any known simple flame, but 
is found in the spark of even the smallest induction coil, unless 
some special means are taken to damp down its intensity. 

I have long wished at this Observatory to try a whole conrse 
of electric illnminations, as of the old friction machine, Holtz’s 
machine, modern dynamo-machine, coils in variety, and what- 
ever is capable of giving out electricity in any visible Iuminous 
shape ; but the state of miserable starvation in which this Royal 
Observatory, Edinburgh, is kept throughout all its branches by 
Government, and their continued neglect of the applications of 
their own ‘‘ Board of Visitors” to ‘endeavour to obtain justice 
to this Observatory ”—the very words of the last public remit 
from the Board-meeting, of which the venerable Duncan 
McLaren, then M.P. for Edinburgh, was chairman—prevent 
any important apparatus being purchased, or even obtained on 
loan, to prosecute the inquiries which the science of the times 
demands. PIAZZI SMYTH, 

Astronomer-Royal for Scotland 

Royal Observatory, Edinburgh, Angust 29 


Schaeberle’s Comet 


SincE my Jast remarks I have had an opportunity to examine 
this fine object with the 6” Cooke equatorial. On Wednesday 
evening, the 24th, simultaneously with the Great Bear stars, it was 
easily seen as soon as twilight set in, near the horizon and consider- 
ably more to the west than on the 21st. With a comet eyepiece 
it presented, in spite of its low altitude, a sharp and well-defined 
figure. The nucleus was stellar-like, with, IT thought, a still 
brighter minute central point. No jets of light proceeded directly 
from it, but it appeared surrounded by a circular nebulosity of 
greater extent than the base of the tail, and giving the headed 
form to the comet frequently seen in old drawings of these 
objects. The tail was straight, long, and luminous, with a 
central ray of condensed light which gave it a cylindrical look. 
When first examined three small stars were involved in the tail 
without any apparent diminishing of their brightness ; while twa 
others below served to define the limit of the tail’s visibility in 
the comet eyepiece. This measured two degrees only, but 
both it and the nucleus were of a peculiarly fine pale blue 
tint. I send a drawing of the telescopic appearance of the 
comet at Sh. 4om, On the nights of the 27th and 28th the comet 
was again examined at abont Sh. 3om. Under a lower power 
Kellner the appearance was that of a round comet with a central 
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nucleus and circular coma. The tail was to be seen, fmt was 
quite faint, and as hefore was less at the base than the width of 


Sketch of Schaeberle’s Comet, August 24, 8h. 4om. in 6” Co ke equatorial. 


the coma. Dr. de Konkoly I see has examined the spectrum of 
this comet, and found it a faint continuous one, with three 
tolerably bright lines, at following positions :—~ 


Estimated 
brightness. 
escort 275. O'"4 4 
Il. 5161 + o'9 5 10 
WIT, al BB OHS oan re 08 


Schaeberle’s Comet, August 238, 8h. 32m. 


The appearance of this comet throughout has been peculiarly 
distinguished from that class in which jets of light streaming 
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from the nuclens in front fall back to form the tail or a brigh 
margin to it. These, as far as I have seen, have been absent, 
Guildown, August 31 J. RAND Capron 


Comet 6 1881 


M. Cu. Frevez, the Astronomer adjoint at the Royal Obser- 
vatory, Brussels, has been gor d enough to send me a copy of his 
note on the analysis of the light of this comet, made with the 
15-inch Merz-Cooke equatorial, provisionally installed at the 
Avenne Cortenberg. The polariscopic observations demonstrate 
that the polarisation of the nucleus was strong (trés nette et bien 
accentuée), while that of the tail was very weak, Thece ohserva- 
tions were made at several days interval, from rth. till midnight. 
Sky polarisation was scarcely <ensible. The spectroscopic whser- 
vations proved the spectrum of the comet to consist of four bands 
of intensity in the following order: green, blue, vielct, and 
yellow, with wave-lengths 5160, 4780, 42co (ahont), and 5620. 
The original appearance of these bands was medified as the 
comet receded from the sun, their edges towards the red then 
becoming more and more defined. The nucleus presented a 
brilliant continuous spectrum, in which however the Fraunhofer 
lines were not recognised. The conelu-ions arrived at hy M. 
Fievez were as follows :—That a great part of the light of the 
comet was inherent to it, while the other part was reflected solar 
light. That the strong polarisation of the nucleus indicated a 
marked state of conden-ation of the matter composing it, That 
the spectrum differed little from that of other comets, Lastly, 
that the marked modifications in the brilliancy of the continueus 
spectrum, and in the appearance of thespectrnm bands indicated 
a progressive diminution in the comet’s temperature. The chief 
interest in the above observations attaches to the feeble pc larisa- 
tion detected in the tail as compared with that found by Pref. A. 
W. Wright and Mr. Cowper Ranyard, and in the absence cf the 
Fraunhofer lines, which were measured Ly Dr. N. de Konkoly, 
and also photographed by Dr. Huggins. Whence, we may ask, 
arises the divergence of conclusions arrived at by M. Fievez and 
Prof, Wright respectively, the one considering that the principal 
part of the comet's light is from itself, the other that itis reflected 
sunlight, and why were the Fraunhofer lines seen in the one case, 
and not in the other? The answer lies, 1 think, not with the 


' instruments employed, but rather in the interesting probability of 


change in the comet’s structure or condition during the time cf 
its examination, A comparison of the many observations re- 
corded during its stay with us may possibly lead to important 
discoveries in this direction, Iam much intere-ted to see that 
Prof. C, A, Young informs us that the green hand was seen by 
observers at Princeton split up into fine sharp lines coinciding 
with those seen in the flame spectrum, a’re-nlt to be expected. 
but hitherto not attained. J. RAND CAPRON 
Guildown, September 3 


THE comet at present visible was examined by me with the 
spectroscope on the §}-inch refractor on Saturday evening, 
Angust 27, The three principal hydrocarbon bands were plainly 
visible, the central one being the brightest, and on comparing 
them with the spectrum of a spirit-lamp flame the coincidence ¢ f 
the least refrangible sides of the bands in the two spectra was 
sensibly complete. The nucleus gave a narrow continuous spec- 


' trum, and I could see no trace of such a spectrum except from 


that point. I conld see no other band in the spectrum except 
the three above mentioned, but the proximity of the ccmet to the 
horizon may have something to do with this. 
GEORGE M, SFABROKE 
Temple Observatory, Rugby, August 29 


A Pink Rainbow 


I speNT Sunday, August 21, at Mr. Tennyson’s house, Ald- 
worth, near Haslemere. The house stands on an elevated ledge 
of the Blackdown range, looking over the Weald towards the 
Brighton Downs, between eat and south-east. <Abcut sunset 
the deep red of the south-eastern sky attracted our attention, and 
while we were looking at it we saw stretching across it a well- 
marked rainbow, but of a uniform red or pink colour, which 
Mrs. Tennyson compares, in a note I have just had from her, to 
a ** pink postage-stamp ’—not the one now in use, but the last 
discarded one. This was seen distinctly by Mrs, Tennyson, Mr. 
Hallam Tennyson, and myself for, I think, more than a minute. 
Mr. Hallam went to call his father, who was in another room, 
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but before he came, ‘‘the bow,” to quote Mr. Tennyson’s words, 
‘Chad assumed its usual colours, which were, hawever, very 
faint.” Mrs. Tennyson says the pink colour ‘‘ was visible for a 
very little time just at sunset, and then I saw a dull olive green 
at the lower edge.” After that, as Mr. Tennyson says, we all 
saw the vanishing ghost, as it were, of an ordinary rainbow. 
The actual uniform redness came just at sunset, as marked in 
the almanac we consulted—ten minutes past seven, A. M. 
August 26 


The Glacial Period 


PLEASE correct an error in the notice of my paper on the 
Glacial Period (NATURE, vol. xxiv. p. 364). It is on the western 
slope of New Zealand that the glaciers reach to the highest mean 
annual temperature (10° C., or 50° F.) as well as to the lowest 
level, Afrofos of my stndies on this subject, I should be very 
glad to meet some of the British glacialists at Venice, at the 
third International Geographical Congress, and discuss some 
points of interest with them. As there is, a few days later, an 
International Geological Congress at Bologna, it will be the 
easier for geolagists to make a short stay at Venice before. The 
Geographical Congress begins on September 15. 


St. Petersburg, Angust 13-25 A. WoEIKOF 


THE BRITISH ASSOCIATION 


ee Jubilee Meeting of the British Association has 

come to a close, and whether we take the test of 
work done, or of the numbers present as members or asso- 
ciates, it must be admitted that it has been a great success, 
While in 1879, in the densely populated town of Sheffield, 
the total was 1404, and at Swansea last year 915, the 
number has risen this year to 2533, which includes 22 
foreign members, 510 ladies, and 1173 associates. Of 
course York does not supply the whole of the latter: 
many come from Leeds, Sheffield, and Scarborough, and 
the surrounding towns. Seven times previously has the 
number been greater; the maximum (3335) baving been 
attained at Newcastle-on-Tyne in 1863. As regards work 
done, it may be mentioned that on Friday nearly a hundred 
papers were announced for reading in the various sections. 
One of the laws of the Jewish jubilee festival was that the 
land should remain untilled for a year; but we have re- 
versed this, and only cultivated our scientific soil the more. 
Sir David Brewster, in the original letter which laid the 
foundations of the society, suggested York as the most 
central city of the three kingdoms, but he first inquired 
“if York will furnish the accommodation necessary for so 
large a meeting, which might perhaps consist of 100 indi- 
viduals.” Apparently therefore he did not contemplate 
the admission of associates, or the use of the Association 
as a means of scattering broadcast the results of the 
scientific year, but rather regarded it as a means whereby 
the cultivators of science night become better acquainted 
with each other at a time when communication with 
London was far more difficult, and intercourse through 
scientific publications far more restricted than now. But 
the first meeting numbered 350 members, and included 
some of the most representative men of science of the day. 
On this occasion the presidential address lasted five 
minutes. 

The proceedings commenced on Wednesday, August 31, 
by the reading of the Report of the Council, in which it 
was announced that Mr. P. L. Sclater had resigned the 
office of general secretary, and that he would be succeeded 
by Mr. F. M. Balfour of Cambridge. Mr. G. E. Gordon 
has also retired from the assistant secretaryship, and is 
to be succeeded by Prof. Bonney, with the title of secre- 
tary and a salary of 300/. per annum, with 25/. for 
travelling expenses. Mr. Spottiswoode succeeds Sir 
Philip de Malpas Grey Egerton as trustee. 

The new members of council are Messrs. Warren De La 
Rue, A. Vernon Harcourt, G. W. Hastings, J. C. Hawk- 
shaw, and G. Prestwich. 

Sir John Lubbock’s address was listened to by a very 


crowded audience. The Exhibition Hall is a fine build- 
ing, and was prettily decorated, but its acoustic properties 
are somewhat deficient, and the unsteady electric light 
was painful to the eyes, The address occupies fifty octavo 
pages, of which nearly twenty were omitted during deli- 
very. On the subject of education the President expressed 
himself strongly; he asked that more time should be 
given to French, German, science, and mathematics. 
“What we ask is that, say, six hours a week each should 
be devoted to mathematics, modern languages, and 
science, an arrangement which would still leave twenty 
hours for Latin and Greek’? ; and he added, “we can- 
not but consider that our present system of education is, 
in the words of the Duke of Devonshire’s Commission, 
little less than a national misfortune.” 

Sir John Lubbock adopted a judicious mean between 
the address devoted entirely to one subject on the one 
hand, and giving a general 7¢swaé of the progress of all 
the sciences on the other; for while he spoke in detail 
and authoritatively concerning the biological sciences, he 
also furnished accounts of the progress of the physical 
sciences, prepared by men well competent to discuss 
them. 

The Section work began in earnest on Thursday 
morning. Some idea of the number of representative 
men who were present at the meeting may be gathered 
from the fact that in Section A there are ten vice-pre- 
sidents and fifty-seven members of conumittee, and these 
numbers are exceeded in some of the sections; so that 
there are more than fifty vice-presidents of sections, and 
more than three hundred membcrs of sectional committees. 
The sections were housed in capacious and very suitable 
rooms, and the attendance was very good. 

The loan collection of scientific apparatus, although it 
contained some very interesting examples, was by no means 
a collection which represents the experimental progress 
of the last fifty years, and the appeal for historical 
apparatus has scarcely been responded to. The exhibi- 
tion was shown at the Thursday sozréc, and remained open 
till the end of the week of meeting. A good catalogue 
of thirty-two pages was prepared. We may particularly 
notice some beautifully-finished telescopes and _ transit 
instruments, and an electric chronograph exhibited by 
Messrs. T. Cooke and Sons; a model of the Vienna 
27-inch refractor and its dome by Mr. Howard Grubb; 
and a very old telescope constructed by Abraham Sharp. 
The Manchester Literary and Philosophical Society ex- 
hibited some of the apparatus used by John Dalton in his 
researches ; and the Science and Art Department sent 
astrolabes and sun-dials of the sixteenth, seventeenth, 
and eighteenth centuries. A few instruments were sent 
by foreign makers. Dr. Stone exhibited a large syren 
fitted with a key-board and worked at an uniform rate by 
clockwork. A quantity of physiological apparatus was 


| exhibited by Dr. Burdon-Sanderson and Mr. G, B. 


Thistleton. Mr. Francis Galton exhibited and ex- 
plained his composite photographic process, ‘‘a method 
of superposing the images of separate portraits and 
thence creating a face, the sum of all the components 
employed; it has a curious air of individuality about it, 
but is a perfectly ideal face, like all, but exactly resembling 
none.’’? Dr, Tempest Anderson, one of the local secre- 
taries, exhibited some ophthalmic appliances. The North- 
Eastern Railway Company exhibited an interesting meteo- 
rite which fell on March 14 last between the Middlesbrough 
and Ormesby stations of the Guisborough line. It is of 
the stony tufaceous type, and weighs three and a half 
pounds. e. 
On Friday afternoon several manufactories were visited, 
also the gas-works and water-works. Messrs. Cooke’s 
works were of especial interest, particularly the processes 
connected with the grinding of lenses and the graduation 
of circles by means of a large dividing-engine, the great 
circle of which is marked with divisions, each of which is 
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equal to five minutes of arc. Saturday afternoon was as 
usual devoted to excursions, but the steady downpour of 
rain did much to mar the enjoyment. Several people in 
the vicinity of York have entertained the members very 
hospitably, and have thrown open their houses. On 
Monday the usual meteorological breakfast took place; 
forty persons were present, and meteorology was the 
chief order of the day in Section A. In the evening 
Mr. Spottiswoode gave a discourse on “The Electric 
Discharge.’’ The Ked Lion Club met on Tuesday before 
the sozrée. 

Southampton has been chosen as the place of meeting 
in 1882, and Dr. C. W. Siemens has been elected pre- 
sident. A vigorous contest for the honour of receiving 
the Association took place yesterday between six towns :— 
Leicester, Nottingham, Southport, Oxford, Birmingham, 
and Aberdeen. ‘The claims of each town were stated by 
delegates, and afterwards votes were taken by a show of 
hands. Birmingham withdrew. The President of the 
Royal Society, Sir Joseph Hooker, and Professors Acland, 
H. J. S. Smith, and Prestwich, strongly advocated the 
claims of Oxford, and the show of hands was declared to 
be in its favour. Southport was second on the list. 
Worcester has lodged a claim for 1884. 

Altogether more than three hundred papers or reports 
have been read. 

Eighteen papers were put on the list of Section A for 
Tuesday ; twenty-eight in the Geological Section, thirteen 
in that of Anthropology, and fifteen in Mechanical Science. 
Thus the work has never flagged at all. 

At the Committee Meeting on Wednesday Capt. Bedford 
Pim gave notice of motion that the meeting be held in 
Canada in 1885. 

The following grants have been made :— 

4 
The Council—Exploration of Mountain District of Eastern 
BiquatcnallAticalee ss. ss; 


A—Mathematics and Physics 
Mr. G, H,. Darwin—Lunar Disturbance of Gravity... ... 15 


Dr, A. Schnster—Meteoric Dunst... ... ... 2 ee 20 
Prof. Sylvester—Fundamental Invariants (partly renewed) So 
Mr. R. H. Scott—Synoptic Charts of the Indian Ocean... 50 


Prof. G. C. Foster—Standards for Use in Electrical 


Measurements (partly renewed) ..... 100 
B—Chemisiry 
Prof. Dew ar—Present State of Knowledge of Spectrum 
Analysis ..... 5 


Prof, Balfour Stewart—Calibration of Mercurial Thermo- 
meters oom fh. 0G, Ob> sto onf fda  SommeNnRoMened 20 
Prof. Roscoe—Wave-lengths Tables of Spectraof Elements 50 


Dr. Hugo Miiller— Chemical Nomenclature Pe Pane eo 

Prof. Odling—Photographing the Ultra-Violet Spark 
SPCR aco too | née doe Geo ees Go bee Sn a 

C— Geology 

Dr. J. Evans—Record of the Progress of Geology 100 

Prof. Ramsay—Earthquake Phenomena of Japan... ... 25 

Dr. H. C. Sorby—Conditions of Conversion of Sedi- 
mentary Materials into Metamorpbic Rocks om HG) 


Prof, W. C. Williamson—Fossil Plants of Halifax ... ... 15 
Dr. Sorby—Conversion of Sediments into Metamorphic 


TR@INS onc cic etn eT 
Prof, A. C, Ramsay—Geological Map of Europe... ... 25 
Prof, E. Hull—Cirenlation of Underground Waters cee meliS; 
Prof. W. C. Williamson—Tertiary Flora associated with 

the Basalts of the North of Ireland ... 1... «. 20 
Mrysorby—britishiWossil/Polyzoa ... <4, cs. «2. «+ 10 
Prof. Leith-Adams—Carboniferous Limestone Caves in 

Sou cclind MEM os cu, acs 10 
Prof, Green—Exploration of Raygill Fissure... ... ... 20 

D— Biology 
Mr. F. M. Balfour—Table at the Zoological Stations at 
Naples .. 80 


Dr. Burdon-Sanderson—Albuminoid Substances of ‘Serum 10 
Dr. Pye Smith—Influence of Bodily Exercise on the 
Elimination of Nitrogen Aeaeacsy “eon ce 
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Dr, M. Foster—Zoological Station in Scotland 


Mr. J. Cordeanx—Migration of Birds Pee eon ta 
Lieut.-Col, Godwin-Austen—Natural History of Socotra 100 
Mr. Staniton—Record of Zoological Literature .. 100 
Mr. Sclater—Natural History of Timorlaut 100 


Prof, Flower—Photographs of Typical Races ... See 


Statistics 
MreieGalton—Anthropometrics) |... -., .-. .:-)eamESO 


SECTION A 
MATHEMATICAL AND PHYSICAL 


OPENING ADDRESS BY SIR WILLIAM THOMSON, F.R.S., 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY 
OF GLASGOW, PRESIDENT OF THE SECTION 


On the Sources of Energy in Nature Available to Man for the 
Production of Mechanical Effect 

DurinG the fifty years’ life of the British Association, the 
Advancement of Science for which it bas lived and worked so 
well has not been more marked in any department than in one 
which belongs very decidedly to the Mathematical and Physical 
Section—the science of Energy. The very name energy, thongh 
first used in its present sense by Dr. Thomas Yonng abont the 
beginning of this century, has only come into use practically after 
the doctrine which defines it bad, during the first half of the 
British Association’s life, been raised from a mere formula of 
mathematical dynamics to the position it now holds of a prin- 
ciple pervading all nature and guiding the investigator in every 
field of science. 

A little article communicated to the Royal Society of Edin- 
burgh a sbort time before the commencement of the epoch of 
energy under the title ‘On the Sources Available to Man for 
the Production of Mechanical Effect ’’? contained the follow ing :-— 

“Men can obtain mechanical effect for their own purposes by 
working mechanically themselves, and directing otber animals 
to work for them, or by using natural heat, the gravitation of 
descending solid masses, the natural motions of water and air, 
and the heat, or galvanic currents, or other mechanical effects 
produced by chemical combination, but in no other way at 
present known, Hence the stores from which mechanical effect 
may be drawn by man belong to one or other of the following 
classes :— 

“T, The food of animals. 

“TT. Natural heat. 

“VII. Solid matter found in elevated positions. 

“TV, The natural motions of water and air. 

“*V, Natural combustibles (as wood, coal, coal-gas, oils, 
marsh-gas, diamond, native sulphur, native metals, meteoric 
iron). 

“VI, Artificial combnstibles (as smelted or electrically-depo- 
sited metals, bydrogen, phosphorus), 

“In the present communication, known facts in natural history 
and pbysical science, with reference to the sources from which 
these stores have derived their mechanical energies, are adduced 
to establish the following general conclusions :— 

‘©, Heat radiated from the sun (sunlight being included in 
this term) 7s the princtfal source of mechanical effect available to 
man* From it is derived the whole mechanical effect obtained 
by means of animals working, water-wheels worked by rivers, 
steam-engines, galvanic engines, windmills, and the sails of 
ships. 

aS The motions of the earth, moon, and sun, and their 
mutual attractions, constitute an important sonrce of available 
mechanical effect. From them all, but chiefly no donbt from 
the earth’s motion of rotation, is derived the mechanical effect of 
water-wheels driven by the tides. 

“3. The other known scurces of mechanical effect available 
to man are either terrestrial—that is, belonging to the earth, 
and available without the influence of any external body—or 
meteoric—tbat is, belonging to bodies deposited on the earth 
from external space. ‘Terrestrial sources, including mountain 
quarries and mines, the beat of hot springs, and the combnstion 
of native sulpbur, perhaps also the combustion of inorganic 
native combnstibles, are actually used, but the mechanical effect 

1 Read at the Royal Society of Edinburgh on February 2, 1852 (Proceed- 
ings of that date). e 

2 A general conclusion equivalent to this was published by Sir John 
Herschel in 1833. See his ‘‘ Astronomy,”’ edit. 1849, § (399). 
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obtained from them is very inconsiderablez, compared with that 
which is obtained from sources belonging to the two cla:ses 
mentioned above. Meteoric sources, including only the heat of 
newly-fallen meteoric bodies, and the combustion of meteoric 
iron, need not be reckoned among those available to man for 
practical purposes.” 

Thus we may summarise the natural sources of energy as 
Tides, Food, Fuel, Wind, and Rain. 

Among the practical sources of energy thns exhaustively enu- 
merated, there is only one not derived from sun-heat—that is 
the tides. Consider it first. I have called it practical, hecanse 
tide-mills exist, But the places where they can work u-efully 
are very rare, and the whole amount of work actually done by 
them is a drop to the ocean of work done by other motors. A 
tide of two metre.’ rise and fall, if we imvgine it utilised to the 
utmost hy means of ideal water-wheels doing with perfect eco- 
nomy the whole work of filling and emptying a dock-basin in 
infinitely short times at the moments of high and low water, 
would give just one m2tre-ton per sqnare metre of area, This 
work done four times in the twenty-four hours amounts to 
1-1620th of the work of a horse power. Parenthetically, in 
explanation, I may say that the French metrical equivalent (to 
which in all scientific and practical measurements we are irre- 
sistibly drawn, notwithsta ding a dense barrier of insnlar preju- 
dice most detrimental to the islander,),—the French metrical 
equivalent of James Watt’s ‘‘horse-power” of 550 foot-pounds 
per second, or 33,000 foot-pounds per minute, or nearly two 
million foot-ponnds per hour, is 75 metre-kilogrammes per 
second, or 44 metre-tons per minute, or 270 metre-tons per hour. 
The French ton of 1000 kilogrammes used in this reckoning is 
0'984 of the British ton. 

Returniny to the question of utilising tidal energy, we find a 
dock area of 162,000 square metres (which is a little more than 
400 metres square) required for 100 horse-power. This, con- 
sidering the vast costliness of dock construction, is obviously 
prohibitory of every scheme for economising tidal energy by 
means of artificial dock-ba-ins, however near to the i-leal perfec- 
tion might be the realised tide-mil], and however convenieut and 
non-wasteful the accumulator—whether Faure’s electric accumn- 
lator, or other accumulators of energy hitherto invented or to 
be invented—which mizht be used to store np the energy yielded 
by the tide-mill during its short harvests about the times of high 
and low water, and to give it ont when wanted at other times of 
the six hours. There may however be a dozen places possible in 
the world where it could be advantazeous to build a sea-wall 
across the mouth of a natural basin or estuary, and to utilise the 
tidal energy of filling it and emptying it by means of sluices and 
water-wheels. But tf so much could be done, it would in many 
cases take only a little more to keep the water out altozether, 
and make fertile land of the whole basin, Thus we are led up 
to the interesting economical question, whether is forty acres 
(the British agrtcu/tura’ measure for the area of 162,000 square 
metres) or 100 horse-power more valuable. The annual 
cost of 109 horse-power nizht and day, for 365 days of the year, 
obtained throuzh steam from coals, miy be abont ten times the 
rental of forty acres at 2/. or 3/. per acre. But the value of 
land is essential.y much more than its rental, and the rental of 
lind is apt to be much more than 2/, or 3/. per acre in places 
where 100 horse-power could be taken with advantage from 
coal through steam. Thus the quetion remains unsolved, 
with the possibility that in one place the answer may he owe 
hundred horsepower, and in another forty acres, But, indeed, 
the question is hardly worth answering, considering the rarity 
of the cases, if they exist at all, where embankments for the 
utilisation of tidal energy are practicable. 

Turning now to sources of energy derived from sun-heat, let us 
take the wind first. When we look at the register of British 
shipping and see 40,000 vessels, of which about 10,000 are 
steamers and 30,000 sailing ships, and when we think how vast 
an ahsolute amount of horse-power is developed by the engines 
of those steamers, and how considerable a proportion it forms 
of the whole horse-power taken from coal annually in the whole 
world at the present time, and when we consider the sailing 
ships of other nations, which must be reckoned in the account, 
and throw in the little item of windmills, we find that, even in 
the present days of steam ascendency, old-fashioned Wind still 
supplies a large part of all the energy used by man, But how- 
ever much we may regret the time when Hood’s young lady, 
visiting the fens of Lincolnshire at Christmas, and writin: to her 
dearest friend in London (both sixty years old now if they are 


alive), describes the delight of sitting ina bower and looking over 
the wintry plain, not desolate, because ‘‘ windmills lend revolving 
animation to the scene,” we cannot shut our eyes to the fact of a 
lamentable decadence of wind-power. Isthisdecadence permanent, 
or may we hope that it is only temporary ? The subterranean coal- 
stores of the world are hecoming exhausted surely, and not slowly, 
and the price of coal is upward bound—upward hound on the 
whole, though no doubt it will have its ups and downs in the 
future as it has had in the past, and as must be the case in 
respect to every marketable commodity. When the cnal is all 
hurned ; or, long hefore it is all burned, when there is so little of 
it left and the coal-mines from which that little is to he exca- 
vated are so distant and deep and hot that its price to the con- 
sumer is greatly higher than at present, it is most prohable that 
windmills or wind-motors in some form will again be in the 
ascendant, and that wind will do man’s mechanical work on Jand 
at least in proporti»n comparable to its present doing of work 
at sea. 

Even now it is not utterly chimerical to think of wind super- 
seding coal in some places for a very important part of its 
present duty—that of giving light. Indeed, now that we have 
dynamos and Faure’s accnmulator, the little want to let the thing 
be done is cheap windmills. A Faure cell containing 20 kilo- 
grammes of lead and minium charged and employed to excite 
incandescent vacnnm-lanps has a light-giving capacity of 60- 
candle hours (I have found considerably more in experiments 
made hy myself; but I take 60 as a safe estimate). The 
charging may be done uninjuriously, and with good dynamical 
economy in any time from six hours to twelve or more. The 
drawing-off of the charge for use may he done safely, but some- 
what wastefully, ia two hours, and very economically in any 
time of from five honrs to a week or more. Calms do not last 
often longer than three or four days at a time, Suppose then 
that a five days storage-capacity suffices (there may be a little 
steam-engine ready to be set to work at any time after a four- 
days’ calm, or the nser of the light may have a few candles or 
oil-lamps in reserve, and be satished with them when the wind 
fails for more than five days), One of the twenty kilozramme 
cells charzed when the windmill works for five or six hours 
at any time, and left with its 60 candle-hours’ capacity to be 
nsed six hours a day for five days, gives a 2-candle light. Thus 
thirty-two such accumulator cells so used would give as much 
light as four burners of London 16-candle gas. The probable 
cost of dynamo and accumulator does not seem fatal to the plan, 
if the windmill could be had for something comparable with the 
prime cost of a steam-engine capable of working at the same 
horse-power as the windmill when in good action. But wind- 
mills as hitherto made are very costly machines,.and it does not 
seem probable that, without inventions not yet made, wind can 
be economically used to give light in any considerable class of 
cases, or to put energy into store for work of other kinds. 

Consider, lastly, rain-power. When it is to be had in places 
where power is wanted for mills or factories of any kind, water- 
power is thoroughly appreciated, From tine immemorial, 
water-mo‘ors have been made in large varicty for utilising rain- 
power in the various conditions in which it is presented, whether 
in rapidly-flowing rivers, in natural waterfalls, or stored at 
heights in natural lakes or artificial reservoirs. Improvements 
and fresh inventions of machines of this class still go on, and 
some of the finest principles of mathematical hydrodynamics 
have, in the lifetime of the British Association, and, to a con- 
sidera'le degree, with its assistance, heen pnt in requisition for 
perfecting the theory of hydraulic mechanism and extending its 
practical applications. ; 

A first question occurs: Are we necessarily limited to snch 
natural sources of water-power as are supplied by rain falling 
on hill-country, or may we look to the collection of rain-water 
in tanks placed artificially at sufficient heights over flat country 
to supply motive power economically by driving water-wheels ? 
To answer it: Suppose a height of 100 metres, which is very 
large for any practicable building, or for colnmns erected to sup- 
port tanks ; and suppose the annual rainfall to he three-quarters 
of a metre (30 inches), The annual yield of energy would be 
75 metre-tons per square metre of the tank. Now one horse- 
power for 365 times 24 hours is 236,500 foot-tons; and there- 
fore (dividing this by 75) we find 3153 square metres as the area 
of onr supposed tank required for a continuous supply of one 
horse-power, The prime cost of any such structure, not to 
speak of the valne of the land which it would cover, is utterly 
prohibitory of any such plan for utilising the motive power of 
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rain, We may or may not look forward ho; e‘ully to the time 
when windmills will again ‘tlend revoiving animation” to a 
dull flat country ; but we crtainly need not le afraid that the 
scene will be marred by forests of iron columns taking the place 
of natural trees, and gigantic tanks overshadowing the fields and 
blackening the horizon, 

To use rain-power economically on any considerable scale we 
must look to the natural drainage of hill country and take the 
water where we find it either actually falling or stored up and 
ready to fall wben a short artificial channel or pipe can be pro- 
vided for it at moderate cust. The expense of aqueducts, cr of 
underground water-pipes, to carry water to any great distance— 
any distance of more than a few miles or a few hundred yards— 
is n.uch too great for economy when the yield to be provided fir 
is Power ; and such works can ouly Fe undertaken when the 
water itself is what is wanted. Icidentally, in connection with 
the water supply of towns, some part of tbe eneryy due to the 
head at which it is sup) lied may te wed for power, There are 
however but few cases (I know of none except Greenock) in 
which the energy to spare over and above that dev. ted to bring- 
ing the water to where it is wanted, and can ing it to flow fast 
enough fcr convenience at every opened tap in every house or 
factory, is enough to make it wcrth while to make ariangements 
for letting the water-power be u-ed without wasting the water- 
substance. The cases in which water-puwer is taken from a 
town supply are generally very smal', such as wi rl ing the bellows 
of an organ, or “hair-brn-hing by machinery,” and involve 
simply throwing away the used water. ‘The cost of energy thns 
obtained must be something enorm: ns in proportion to the actual 
quantity of the energy, and it ‘s only the smallness of the quantity 
that allows the convenience of havirg it when wanted at any 
moment, to be so dearly bought. 

For anything of great work by rain-power, the water-wheels 
must be in the very place where the water supply with natural 
fallis found. Such places are-generally far from great towns, 
and the time is not yet come when great towns grow by 
natural selection beside waterfalls, for power ; as they grow 
beside navigable rivers, for shipping. Thus hitherto the use cf 
water-power has been confined chiefly to isolated factories which 
can be conveniently placed and economically worked in the 
neighbourhood of natural wa‘erfalls. Dut the splendid sucges- 
tion made about three years ago by Mr. Siemens in his presiden- 
tial address to the Instituti-n of Mechanical Engineers, that the 
pewer of Niagara might be utiliscd, ly transmitting it el ctri- 
cally to great distances, has given qnite a fresh departure for 
design in respect to economy of rain-power. From the time of 
Joule’s experimental electromagnetic engines developing 90 per 
cent. of the energy of a Voltaic battery in the form of weights 
raised, and the theory of the electromagnetic transmission of 
energy completed thirty years ago on the foundation afforded by 
the train of experimental end theoretical investigations by wbich 
he established his dynamical equivalent of heat in mechanical, 
electric, electro che mical, chemical, electro-magne‘ic, and thermo- 
elastic phenomena, it bad been known that 1 ctential energy 
from any available source can be transmitted electromagnetically 
by means of an electric current through a wire, and directed to 
raise weights at a distance, with unlimitcdly perfect economy, 
The first large-scale practic:! application of electro-magnetic 
machines was proposed by ITolmes in 1854, to produce the 
electric light for lighth-nses, and per evered in by him till he 
proved the availability of his machine to the satisfacticn of the 
Trinity House and the delight of Faraday in trials at Blackwall 
in April, 1857, and it was applied to light the Sonth Fore- 
land lighthonse on December 8, 1858. This gave the impulse 
to invention ; by which the electrc-magnetic machine has been 
brought from the physical lator: tiry into the province of ergi- 
neering, and has sent back to the realm of pure science a 
beantiful discovery, that of the fundamental yrinciple of the 
dynamo, made triply and independently, and as nearly as may 
be simultaneously in 1867 by Dr, Werner Sien ens, Mr. S. A, 
Varley, and Sir Charles Wheatstone ; a discovery which consti- 
tntes an electro-magnetic analogue to the fundamental electro- 
static principle of Nichulson’s revolving donbler, resuscitated by 
Mr, C, F. Varley in his instrument ‘‘ for generating clectricity ” 
patented in 1860 ; and by Floltz in his celebrated electric machine ; 
and by myself in my ‘‘replenisher” fur multiplying and main- 
taining charges in Leyden jars for heterostatic electrometers, 
and in the electrifier for the siphon of my recorder for sub- 
marine cables, 

The dynamos of Gramme and Siemens, invented ond made in 


the course of these fourteen years since the discovery «f the 
fundamental principle, give row a ready means of realising 
economically on a large scale for many important practical 
applications, the old thermo-dynamics of Joule in electrc- 
magnetism ; and, what particularly concerns us now in connec- 
tion with my present subject, they make it possible to transmit 
electro-magretically the work of waterfalls throngh long insulated 
conducting wires, and nse it at distances of fifties or hundreds of 
miles from the source, with excellent economy—hetter economy, 
indeed, in respect to proportion of erergy used to energy dissi- 
pated than almost a.ything known in ordinary mechanics and 
hydraulics for distances of hundreds cf yards instead « f hundreds 
of miles. 

In answer to questiuns put to me in May, 1879,1 by the Par- 
liamentary Committee cn Electric Lighting, 1 gave a formula 
for calculating the amcunt of energy transmitted, and the 
amount dis-ipa'ed by being converted into heat on the way, 
through an in:nlated copper conductor of any length, with any 
given electromctive force applied to produce the current. Taking 
Niagara as example, and with the idea of bringirg its energy 
usefully to Moutreal, Bort. n, New York, and Philadelphia, I 
calculated the formula for a distance of 300 British s‘atute miles 
(which is greater than the distz nce of any of those four cities from 
Niagara, and is the 1adius of a circle covering a large and very 
important part of the United Statesand British North America), 
I found almo:t to my surpiise that even with so great a distance 
tobe provided for, the conditions are thcronghly practicable with 
good economy, all aspects of the case carefully ecn:idered. The 
forninla itself will be the subject of a technical communication 
to Secticn A in the course of the Meeting on which we are now 
entering. 1 therefore at present restrict myself to a slight 
statement of results. 

1. Apply dynamos driven | y Niagara to produce a difference 
of potential of So,oco volts between a good earth-connection 
and the near end cf a solid copper wire of half an inch (1°27 
centimetre.) diameter, and 300 statute miles (483 kilometres) 
length. 

2, Let resistance by driven dynamos doing work, or by elec- 
tric lights, or, as [ can nw sey, by a Faure battery taking in a 
charge, be ap, lied to keep the remote end at a pc tential differ- 
ing by 64,coo volts from a good earth-y late there. 

3. The result will te a current of 240 wekers thrcugh the wire 
taking energy from the Niagara end at the rate of 26,250 horse- 
power, losing 5250 (or 20 per cent.) of this by the generation 
and dissipation of heat through the conductor and 21,000 horse- 
power (or So per cent. of the whole) cn the recipients at the far 
end, 

4. The elevation of temperature above the :urrounding atmo- 
sphere, to allow the heat generated in it to escape by radiation 
and be carried away by convection is only abcut 20° Centigrade ; 
the wire being hung freely exposed to air like an ordinary tele- 
graph wire supported on posts. 

5. The striking distar.ce Fetween flat metallic surfaces with 
difference of potentials of $0,000 volts (or 5,0co Daniell’s) is 
(Thomscn’s ‘‘ Electrostatics and Magneti-m,” § 340) only 18 
millimetres, and therefore there is 10 difficulty about the insnla- 
tion, 

6. The ecst of the copper wire, reckoned at $d. per lb,, is 
37,0co/, ; the interest on which at 5 per cent. is 1900/, a year. 
If 5250 horse-power at the Niagara end costs more than 190¢/. 
a year, it would be better economy to put more copper into the 
conductor ; if less, less. 1 say no more on this poi t at present, 
as the economy of co, per for electric conducticn will be the 
enbject of a special communication to the Section, 

T shall only say in concinsion that one great difficulty in the 
way of economising the clectrical tran mitting power to great 
distances (or even to moderate distances of a few hi’ometres) *s 
now overcome by Fatre’s splendid invention, Hizh potential, 
as Siemens, I believe, first pointed cut, is the essential for gocd 
dynamical economy in the electric transmission of power. 
But what are we to do wi h 80,coo volts when we have them at 
the civilised end of the wire? Imaginea domestic servant going 
to dus! an electric lamp with S0,coo volts on one of its me‘als! 
Nothing above 200 volts onght on any account ever to be ad- 
mitted into a hone or ship or other place where safeguards 
against accident cannot be made <cbsclutely a d for ever trust: 
worthy against all possibility cf accident. In an electric work- 
shop 8o,coo yolts is no more dangerous than a cirenlar saw. 


= Printed in the Parliamentary Blue Pook Rep: rt of the Committee on 
Electric Lighting, 1879. 
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Till I learned Faure’s invention I could but think of step-down consanguinity” (Webster’s ‘‘ Dictionary”), The study of the 
dynamos, at a main receiving-station, to take energy direct from | true relationship of the different races of men is then not only 
the electric main with its $0,000 volts, and supply it by secondary | interesting from a scientific point of view, but of great import- 
200 volt dynamos or 100 volt dynamos, through proper distri- ] ance to statesmanship in such a country as this, embracing swb- 
buting wires, to the houses and factories and shsps where it is to | jects representing almost every known modification of the human 
he used for electric lighting, and sewing-machines, and lathes, | species, whose varied and often conflicting interests have to be 
and lifts, or whatever other mechanism wants driving power. | regulated and provided for. It is to want of appreciation of its 
Now the thing is to be done much more economically, I hope, | importance that many of the inconsistencies and shortcomings of 
and certainly with much greater simplicity and regularity, by | the government of our dependencies and colonies are due, 
keeping a Faure battery of 40,000 cells always being charged | especially the great inconsistency between a favourite English 
direct from the electric main, aud applying a methodical system | theory and a too common English practice—the former being 
of removing sets of 50, and placing them on the town-supply | that all men are morally and intellectually alike, the latter being 
circuits, while other sets of 50 are being regularly introduced | that all are equally inferior to himself in all respects : hoth pro- 
into the great battery that is being charged, so as to keep its | positions egregiously fallacious. The study of race isat a low 
number alway; within 50 of the proper number, which would be | ebb indeed when we hear the same contemptnous epithet of 
about 40,000 if the potential at the emitting end of the main is | ‘‘nigger ” applied indiscriminately hy the Englishman abroad to 


80,000 volts. the blacks of the We-t Coast of Africa, the Kaffirs of Natal, 
—— the Lascars of Bombay. the Hindoos of Calcutta, the aborigines 
of Australia, and even the Maoris of New Zealand ! 
SECTION D But how is he to know better? Where in this country is any 
BIOLOGY instruction to be had? Where are the hooks to which he may 
turn for trustworthy information? The subject, as I have said, 
Department of Anthropology is but slightly touched upon in the last published treatise on 


OPENING ADDREss By Pror. W. H, Frower, LLD,, | thr oucleny af ey Tenens, The great work of Pritchard, a 
F.R.S., Pres. Z.S., V.P. ANTHRO. INST., &C,, CHAIRMAN compendium of all that was known at the time ul was written, Is 
ia TEE, DISA now almost entirely out of date. In not a single university or 

public institution throuzhout the three kingdoms is there any 

It is impossible for us to commence the work of this section | kind of systematic teaching, either of physical or of any other 
of the Association without haviog vividly brought to onr minds-| branch of anthropology, except so far as comparative pbilology 
the loss which has befallen us since our last meeting—the loss of | may be considered as bearing upon the subject. The one society 
one who was our most characteristic representative of the com- | of which it is the special business to promote the study of these 
plex science of anthropolozy—one who had for many years con- | questions, the Anthropological Institute of Great Britain and 
ducted with extraordinary energy, amidst multifarious other | Ireland, is, I regret to say, far from flourishing. An anthropo- 
avyocations, a series of researches iuto the history, customs, and | logical museum, in the proper sense of the word, either public 
physical characters of the early inhahitants of our island, for | or private, does not exist in this country. 

which he was so especially fitted by his archzeological, historical, What a contrast is this to what we see in almost every other 

and literary, as well as his anatomical knowledge, and who was | nationin Europe! At Paris there is, first, the Muséum d’His- 

also the most popular and brilliant expositor, to assemblies such | toire Naturelle, where man, as a zoological subject—almost 
as meet together on these occasions, of the results of those | entirely neglected in our British Museum—has a magnificent 
researches. I need scarcely say that I refer to Prof, Rolleston. | gallery allotted to him, abounding not only in illustrations of 

Within the last few months the study of our subject in this | osteology, but also in models, casts, drawings, and anatomical 
country his received an im, ulsz from the publication of a book | preparations showing various points in his physical or natural 

—smnall in size, it is true, but full of materials for thought and | history, which is expounded to the public in the free lectures of 

instruction—the “ Anthropology ” of Mr. E. B. Tylor, the first | the venerable Prof. Quatrefages and his able coadjutor, Dr. 

work published in English with that title, and one very different | Hamy; there is also the vigorous Society of Authropology, 
in its scope and method from the old ethnological treatises. which is stated in the last annual report to numher 720 members, 

The immense array of facts brought together in a small com- | showing an increase of forty-four during the year 1880, and 
pass, the terseness and elegance of the style, the good taste ani | which is forming a museum on a most extensive scale; and, 
feeling with which difficult and often burning questions are | finally, the School of Anthropology, founded by the illustrious 
treated, should give this book a wide circulation among all | Broca, whose untimely death la-t year, instead of paralysing, 
classes, and thorougly familiarise both the word and the subject | seems to have stimulated, the energies of colleagues and pupils 
to English readers. into increased activity. In this school, supported partly hy 

The origin and early history of man’. civilisation, hislanguage, | private subscriptions, partly by the public liberality of the 
his arts of life, his religion, science, and social customs in the | Municipality of Paris, and of the Department of the Seine, are 


primitive conditions of society, are subjects in which, in conse- | laboratories in which all the processes of anthropological 
quence of their direct continuity with the arts and sciences, | manipulation are practised by students and taught to travellers. 
religious, political, and social customs among which we all live, | Here all the bodies of persons of outlandish nationalities dying 
by which we are all influenced, and about which we all have | in any of the hospitals of Paris are dissected by competent and 
opinions, every person of ordinary education can and should take | zealous observers, who carefully record every peculiarity of 
an interest. In fact, really to understand all these probleins in | structure discovered, and are thus laying the foundation for an 
the complex condition in which they are presented to us now, | exhaustive and trustworthy collection of materials for the com- 
we ought to study them in their more simple forms, and trace | parative anatomy of the races of man, TIlere, furthermore, are 
them as far as may be to their origins, lectureships on all the different brauches. Biological and ana- 

But, as the author remarks, this book is only an introduction | tomical anthropology, ethnology, prehistoric, linguistic, social, 
to anthropology, rather than a summary of all that it teaches; | and medical anthropology are all treated of separately by 
and some, even those that many consider the most important, | eminent professors who have made these departments their 
branches of the subject are Lut lightly touched upon, or wholly | special study. The influence of so much activity is spreading 
passed over, beyond the capital. The foundation of an anthropological 

In one of the estimates of the character and opinions of the | society at Lyons has been announced within the present year, 
very remarkable man and eminent statesman, who e death the In Germany, although there is not at present any iustitu:ion 
country was mourning last spring, it was stated: ‘‘ Lord | organised like the school at Paris, the flourishing state of the 
Beacousfield had a deep-rosted conviction of the vast importance | Berlin Ethnological Society, which also reports a large increase 
of race, as determining the relative dominance both of societies | in the number of its members, the various other societies and 
and of individuals” (Sfectaéor, April 23, 18S1); and with regard | journals, and the important contributions which are continually 
to the question of what he meant by ‘‘race,” we have a key in | being made fron the numerous intellectual centres of that land 
the last published work of the same acute observer of mankind; | of learning, all attest the interest which the study of man excites 
‘* Language and religion do not make a race—-there is only one | there. In Italy, in the Scanitinavian kingdoms, in Russia, and 
thing which makes a race, anl that is hlool” (‘* Endymion,” | even in Spain, there are signs of similar activity. A glance at 
vol, ii. p. 205). Now ‘‘blood” used in this sense is defined as | the recent periodical literature of America, especially the publi- 
“kindred ; relation by natural descent from a common ancestor; | cations of the Smithsonian Institution, will show how strongly 
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the scientific work of that country is setting in the same 
direction. 

It is true that a very great proportion of the energies of the 
societies, institutions, and individuals who cultivate this vast 
subject are, in all these lands, as it is indeed to so great an 
extent in our own, devoted to that branch which borders upon 
the old and favourite studies of archeology and geology. The 
fascinating power of the pur:uit of the earliest traces of man’s 
existence upon the earth, with the possibilities of obtaining 
some glimpses of his mode of origin, is attested in tbe devotion 
seen everywhere in museums, in separate publications, and in 
journals, to pre-historic anthropology. 

But, though the study of man’s origin and earliest appearances 
upon the earth, and that of the structural modifications to which 
in course of time he has arrived, or the study of races, are inti- 
mately related, and wil! ultimately throw light upon one another, 
1 venture to think that the latter is the more pressing of the two, 
as it is certainly the more practically important; and hence the 
necessity for greater attention to physical anthropology. In 
seeking for a criterion upon which to base our study of races, in 
looking for essential proofs of consanguinity of descent from 
common ancestors in different groups of men, I have no hesita- 
tion in saying that we must first look to their physical or 
anatomical characters, next to their moral and intellectual cha- 
racters—for our purpose more difficult of apprehension and 
comparison—and, lastly, as affording hints, often valuable in 
aid of our researches, but rarely to be depended upon, unless 
corroborated from other sources, to language, religion, and 
social customs, 

The study of the physical or anatomical character of the races 
of man is unfortunately a subject beset with innumerable diff- 
culties. It can only be approached with full advantage by one 
already acquainted with the ordinary facts of human anatomy, 
and with a certain amount of zoological training. The methods 
used hy the zoologist in discriminating species and varieties of 
animals, and the practice acquired in detecting minute resem- 
blances and differences that an ordinary observer might overlook, 
are just what are required in the physical anthropologist. 

As the great problem which is at the root of all zoology is to 
discover a natural classification of animals, so the atm of zoo- 
logical anthropology is to discover a natural classification of 
man, A natural classification is an expression of oun know- 
ledge of real relationship, of consanguinity—of ‘‘ blood,” as the 
author of ‘* Endymion” expresses it. When we can satisfac- 
torily prove that any two of the known groups of mankind are 
descended from the same common stock, a point is gained. The 
more such points we have acquired, the more nearly shall we 
be able to picture to ourselves, not only the present, but the past 
distribution of the races of man upon the earth, and the mode and 
order in which they have been derived from one another. 

The difficulties in the way of applying zoological principles to 
the classification of man are vastly greater than in the case of 
most animals; the problem being, as we shall see, one of much 
greater complexity. When groups of animals become so far 
differentiated from each other as to represent separate species, 
they remain isolated; they may break up into further sub- 
divisions—in fact, it is only by further subdivision that new 
species can te formed; but it is of the very essence of species, 
as now universally understood by naturalists, that they cannot 
recombine, and so give rise to new forms, With the varieties 
of man it is otherwise. They have never so far separated as to 
answer to the physiological definition of species. All races are 
fertile one with another, though perhaps in different degrees. 
Hence new varieties have constantly been formed, not only by 
the segmentation, as it were, of a portion of one of the old 
stocks, but also by various combinations of those already esta- 
blished. 

Neither of the old conceptions of the history of man, which 
pervaded the thought, and form the foundation of the works of 
all ethnological writers up to the last few years, rest on any 
solid basis, nor acccunt for the phenomena of the present condi- 
tion and distribution of the species. 

The one view—that of the monogenist—was that all races, 
as we see them now, are the descendants of a single pair, who, 
in a comparatively short period of time, spread over the world 
from one common centre of origin, and became modified by 
degrees in consequence of changes of climate and other external 
conditions. The otler—that of the polygenist—is that a certain 
number of varieties or species (no agreement has been arrived at 
as to the number, which is estimated by different authorities at 


from three to twenty or more) have been independently created 
in different parts of the world, and have perpetuated the dis- 
tinctive characters as well as the geographical position with 
which they were originally endowed. 

The view which appears best to accord with what is now 
known of the characters and distribution of the races of man, 
and with the general phenomena of nature, may be described as 
a modification of the former of these hypotheses. 

Withcut entering into the difficult question of the method of 
man’s first appearance upon the world, we must assume for it a 
vast antiquity—at all ever.ts as measured by any historical stand- 
ard. Of this there is now ample proof. Dvring the long 
time he existed in the savage state—a time compared to which 
the dawn of our historical period vas as yesterday—he was 
influenced by the oyeration of those na‘ural laws which have 
produced the variations seen in other regions of organic nature, 
The first men may very probably have been all alike; but, when 
spread over the face of the earth, and hecome subject to all 
kinds of diverse external conditions—climate, food, competition 
with members of his own species or with wild animals—racial 
differences began slowly to he developed through the potency of 
various kinds of selection acting upon the slight variations which 
appeared in individuals in obedience to the tendency implanted 
in all living things. 

Geographical position must have heen one of the main elements 
in determining the formation and the permanence of races, 
Groups of men isolated frem their fellows for long periads, 
such as those living on small islands, to which their ancestors 
may have been accidentally drifted, weuld naturally, in course 
of time, develop a new tyre of features, of skull, of complexion 
or hair, A slight set in one direction, in ary of these characters, 
would constantly tend to intensify itself, and so new races would 
be formed. In the same way different intellectual or moral 
qualities v ould he gradually develoyed and transmitted in differ- 
ent groups cf men, The longer a race thus formed remained 
isolated, the wore strongly impresscd and the more permanent 
would its cbaracteristics become, and less liable to he changed 
or lost, when the surrounding circumstances were altered, or 
under a moderate amount of intermixture from other races—the 
more ‘‘true,” in fact, would it he. On the other hand, on 
large continental tracts, where no ‘‘ mountains interposed make 
enemies of nations,” or other natural barriers form obstacles to 
free intercourse hetween tribe and tribe, there would always be 
a tendency towards uniformity, from the amalgamation of races 
brought into close relation by war or by commerce. Smaller or 
feebler races have been destroyed or absorbed by others im- 
pelled by :uperabundant population or other canses to spread 
beyond their original limits ; or sometimes the conquering race 
has itself disappeared by absorption into the conquered. 

Thus, for untold ages, the history of man has presented a 
shifting kaleidoscopic scene ; new races gradually becoming dif- 
ferentiated out of the old elements, and, after dwelling a while 
upon the earth, either becoming suddenly a:nihilated or gradu- 
ally merged into new combinations ; 2 constant destruction and 
reconstruction ; a constant tendemy to separation ard differen- 
tiation, and a tendency to combine again into a common uni- 
formity—the two tendencies acting against and wodifying each 
other. The history of these processes in former times, except 
in so far as they may be inferred from the present state of 
things, is a difficult study, owing to the scarcity of evidence, If 
we had any approach to a complete palzontological record, the 
history of man could te reconstsucted : but nothing of the kind 
is forthcoming. Evidences of the anatomical characters of man 
as he lived on the earth during the time when the great racial 
characteristics were teing developed, during the leng ante- 
historic period in which the negro, the Mongolian, and the Can- 
casian were being gradually fashioned into their respective types, 
is entirely wanting, or, if any exists, it is at present safely buried 
in the earth, perhaps to be revealed at some unexpected time 
and in come unforeseen manner. 

It will be observed, and perhaps observed with perplexity by 
some, that no definition has as yet becn given cf the oft-recurring 
word “‘race.” The sketch just drawn of the rast history of 
man must be sufficient to show that any theory implying that the 
different individuals composing the human species can be par- 
celled out into certain definite groups, each with its well-marked 
and permanent limits separating it from all others, has no scien- 
tific foundation ; but that in reality these individuals are aggre- 
gated into a number of groups of very different value in a 
zoological sense, with characters more or less strongly marked 
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and permanent, and often passing insensibly into one another. 
The great groups are s,lit up into minor subdivisions, and filling 
up the gaps betweea them all are intermediate or intercalary 
forms, derived either from the survival of individuals retaininz 
the generalised or ancestral characters of a race fro.n which two 
branches have separated and taken opposite lies of modification, or 
from the reunion of members of such branches in recent times. If 
we could follow those authors who can classify mankind into 
such divisions as trunks, branches, races, and sub-races, each 
having its definite and equivalent meaning, our work would 
appear to be greatly simplified, although perhaps we shonld not 
be so near the truth we are seeking. But being not yet in a 
position to define what amount of modification is nece-sary to 
constitute distinction of race, I am compelled to use the word 
vaguely for any considerable group of men who resemble each 
other in certain common characters transmitted from generation 
fo generation. 

In approaching the question of the classification of the races 
of man from a physical point of view, we must bestow great 
care upon the characters upon which we rely in distinguishing 
O1e group from another. It is well known in zoology that the 
modifications of a single organ or system may be of great value, 
or may be quite useless ascording as such modiftcations are 
correlated with others in different organs or system:, or are mere 
isolated example; of variation in the economy of the arimal 
without structural changes elsewhere. The older ornithologists 
associated in one order all the birds with webbed feet, and the 
order thus constituted, Vafatores or Palmipedes, which received 
the great sanction o° Cuvier, still stands in many zoological 
compilations. Recent investigations into the anatomy of birds 
have shown that the species thus associated tegether show no 
other sizn of nitural affinity, and n> evidence of being derived 
from the same stock. In fact, there is tol-rably good pro f that 
the webbinz of the feet is a merely adaptive character, deve- 
lopel or lost, present or absent, irresvective of other structural 
modificatioas. In the same way, when anthropology was le-s 
advanced than it is now, it was thonzht thit the distinction b2- 
tween long and short-headed, dolichocephalic and brachycephalic, 
people, pointed out by Retzius, indicated a primary division 
of the human species; but it was afterwards discovered that, 
although the character was useful otherwise, it was one of only 
sec dary importance, as the long-headed as well as the short- 
headed grou both included races otherwise of the stro gest 
dissimilarity. 

In all classifications the point to be first ascertained is the 
fundamental plan of construction ; but in cases where the funda- 
mental plan has undergone but little modification, we are 
obliged t> make use of what appear trivial characters, and com- 
pe wate for their tiiviality by their number. The more nu nerous 
the combinations of specialised characte-s, by which any species 
or race differs from its congeners, the more confidence we have 
in their importance, The separation of what is essential from 
what is incidental or merely superficial in such characters lies at 
the root of all the problems of this nature that zoologists are 


called upon to solve; and in proportion us the difficulties in- | 


volyel in thi, delicate and often perplexing discrimination are 


successfully met and overcome will the value of the conclusions | 


be increa-eJ. These difficulties, so familiar in zoology, are still 
greater in the case of anthropology. The differences we have 
t» deal with are often very slizht ; their significance is at present 
very little understood. We go on expending time and trouble 
in heaping up elaborate tables of measurements, and minutely 
recording every point that is capable of description, with little 
regard to any conclusions that may be drawn from them. It is 
certainly time now to endeavonr, if possible, to discriminate 
characters which indicate deep-lying affinity from those that are 
more transient, variable, or adiptive, and to adjust, as far as 
may be, the proper impo-tance to be attached to each. 

It is, however, quite to be expected that, in the infancy of all 
sciences, a vast amount of 1bour must be expended in learning 
the methods of investigation. In none has this been more con- 
spicuous than in the subject mnder con-ideration, Many have 
come to despair, for instance, of any good commensurate with 
the time it occupies, coming of the minute and laborious work 
involved in craniometry. This i. because nearly all our present 
methods are tentative. We have not yet learnt, or are only 
beginning to learn, what lines of investigation are profitable and 
what are barren. The results, even as far as we bave gone, are, 
however, quite sufficient, in my opinion, to justify persever- 
ance. Iam, however, not so sure whether it be yet time to 
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answer the demand, so eager and so natural, which is being 
made in many quarters, for the formmlation of a definite plan of 
examination, measurement, and description to which all future 
investigation should rigidly adhere. All steps to promote 
agreement upon fundamental points are to be cordially wel 

c med, and meetings or congresses convened for such a purpose 
will be of use by giving opportunities fur the impartial discussion 
of the relative value of different methods; but the agreement 
will finally be brought about by the general adoption of those 
measurements and methods which experience proves to be the 
most usefnl, while others will gradually fall into disuse bya kind 
of process of natural selection. 

The changes and improvements which are being made yearly, 
almost monthly, in instraments and in methods, show what we 
should lose if we were to stopat any given period, and decree 
in solemn conclave that this shall be our final system, this instru- 
ment and this method shall he the only one used throughout the 
world, that n> one shall depart from it. We scarcely need to 
ask how long such an agreement would be binding. The subject 
is not sufficiently advanced to be reduced toa state of stagnation 
such as this would bring it to. 

To take an example from what is perhaps the most important 
of the anatomical characters by which man is distingnished 
from the lower animals, the superior from the inferior races of 
man; the smaller or greater projection forwards of the lower 
part of the face in relation to the skull proper, or that which 
contains the brain. From the time when Camper drew bis facial 
angle, to the present day, the readiest aud truest method of esti- 
mating this projection has ocenpied the attention of anatomists 
and anthropologists, and we are still far from any general agree- 
ment. Every country, every school, has its own system, so 
different that comparison with one another is well nizh impos- 
sible. This is undonbtedly an evil; but the question is whether 
we should all agree to adopt one of the confessedly defective 
systems now in vogue, or whe*her we should not rather continue 
to hope for, and endeavour to find, one which may not be subject 
to the well-known objections urged azainst all. 

We want, especially in this country, more workers, trained 
and experienced men who will take u» the subject seriously, and 
devote themselves to it continnously. Of snch we may say, 
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work in physical anthropol »gy, hut whose chief scientific activity 
lies in other fields, we have not one. In the last number of the 
French Revue d’ Anthropologie, a reference caught my eye to a 
craniometrical method in ue by the ‘‘ English school” of 
anthropologists. It was a reference only to a method which I 
had ventured to suggest, but which, as far as I know, has not 
been adopted by any one else. A school is just what we have 
not, and what we want—a body of men not only willing to learn, 
but able to discnss, to criticise, to give their approval to, or 
reduce to its proper level, the results put forth by our few 
original investigators and writers. The rapidity with which any 
one of the mo-t slender pretensions who ventures into the field 
(I speak from pai :ful experience) is raised to be an oracle among 
his fellows is one of the most alarming proofs of the present 
harrenness of the land. 

Another u.o t urgent need is the collection and preservation of 
the evidences of the physical structure of the various modifica- 
tions of man upon the earth. Especially urgent is this now, as 
we live in an age in which, in a far greater degree than any 
previous one, the destructi n of races, both by annihilation and 
absorption, is going on, The world has never witnessed such 
changes in its etbn slogy as tho:e now taking place, owing to the 
rapid extension of maritime di-covery and maritime commerce, 
which is especially affecting the island population among which, 
more than elsewhere, the solution of the most important anthro- 
pological problems may be looked fo. If we have at present 
neither the knowled se nor the leisure to examine and describe, 
we can at lea-t pre-erve from destruction the materials for our 
successors to work upo» Photographs, motels, anatomical 
specimens, ske‘etous or parts of skeletuns, with their histories 
carefully registered, of any of the so-called aboriginal races, now 
rapidly undergoing extermination or degeneration, will be here- 
after of inestimable value, Drawings, descriptions, and measure- 
ments arealso useful, though in a far less degree, as allowance 
must always be made for imperfections in the methods as well as 
the capacity of the a tist or observer. Such co'lections mu-t be 
made upon a far larger scale than has hitherto heen attempted, 
as, owing to the difficulties already pointed out in the classifica- 
tion of man, it is osly by large numbers that the errors arising 
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from individual peculiarities or accidental admixture can be 
obviated, and the prevailing characteristics of a race or group 
truly ascertained. It is only in an institution commanding the 
resources of the nation that such a collection can be formed, and 
it may therefore be confidently hoped that the trustees of the 
British Museum will appropriate some portion of the magnificent 
new building, which has been provided for the accommodation 
of their natural history collections, to this hitherto neglected 
branch of the subject. 

Ihave mentioned two of the needs of anthropology in this 
country—more workers and better collections: there is still a 
third—that of a society or institution in which anthropologists 
can meet and discuss their respective views, with a journal in 
which the results of their investigations can be laid before the 
public, and a library in which they can find the books and 
periodicals necessary for their study. All this ought to be pro- 
vided by the Anthropological Institute of Great Britain and 
Treland, which originated in the amalgamation of the old Ethno- 
logical and Anthropological Societies. But, as I intimated 
some time ago, the Institute does not at the present time flourish 
as it should ; its meetings are not so well attended as they might 
be; the journal is restricted in its powers of illustration and 
printing by want of funds; the library is quite insufficient for 
the needs of the student. 

This certainly does not arise from any want of good manage- 
ment in tbe Society itself. Its afairs have been presided over 
and administered by some of the most eminent and able men the 
country has produced. Huxley, Lubbock, Busk, Evans, Tylor, 
and Pitt-Rivers have in succession given their energies to its 
service, and yet the number of its members is falling away, its 
usefulness is crippled, and its very existence seems precarious, 
Some decline to join the Institute, others leave it upon the plea 
that, being unable from distance or other causes to attend the 
meetings, they cannot obtain the full return for their subscrip- 
tions ; others on the ground that the journal does not contain the 
exact information which they require. 

There surely is to be found a sufficient number of persons 
who are influenced by different considerations, who feel that 
anthropological science is worth cultivating, and that those 
who are laboriously and patiently tracing out the complex 
problems of man’s diversity and man’s early history are doing a 
good work, and ought to be’ encourazed by havinz the means 
afforde1 them of carrying on their investigations aud of placing 
the results of their researches before the world—who feel, more- 
over, that there ought to be some central body, representing the 
subject, which may, on occasion, influence opinioa or speak 
authoritatively on matters often of great practical importance to 
the nation. 

There must be many in this great and wealthy country who 
feel that they are helping a good cause in joining such a society, 
even if they are not individually receiving what they consider a 
full equivalent for the’r small sub:cription—many who feel satis- 
faction in helping the cause of knowledge, in helping to remove 
the opprobrium that the British Anthropological Society alone 
of tho e of the world is lacking in vitality, and in helping 
to prevent this country from falling behind all the nations in the 
cultivation of a science in which, for the strongest reasons, it 
might be expected to hold the foremost place. It is a far more 
grateful task to maintain, extend, and if need be improve, an 
existing organisation, than to con-truct a new one. I feel, there- 
fore, no hesitation in urging upon all who take interest in the 
promotion of the study of anthropology to rally round the 
Institute, and to support the endeavours of the present excellent 
president to increase its usefulness, 
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On the Discoveries of the Past Half-Century relating to Animal 
Motion 


THE two great branches of Biology with which we concern 
ourselves in this section, Animal Morphology and Physiology, 
are most intimately related to each other. This arises from their 
having one subject of study—the living animal organism. The 
difference between thein lies in this, that whereas the studies of 
the avatomist lead him to fix his attention on the organism itself, 
to us physiologists it, and the organs of which it is made up, 
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serve only as vestieva, by means of which we investigate the 
vital processes of which they are alike the causes and conse- 
quences. 

To illustrate this ] will first ask you to imagine for a moment 
that you have before you one of those melancholy remainders 
of what was once an animal—to wit, a rabbit—which one sees 
exposed in the shops of poulterers. We have no hesitation in 
recognising that remainder as being in a certain sense a rabbit ; 
but it is a very miserable vestige of what was a few days ago 
enjoying life in some wood or warren, or more likely on the 
sand-hills near Ostend, We may call it a rabbit if we like, but 
it is only a remainder—not the thing itself, 

The anatomical preparation which I have in imagination placed 
before you, although it has lost its inside and its outside, its in- 
tegument and its viscera, still retains the parts for which the rest 
existed. The final cause of an animal, whether human or other, 
is muscular action, because it is by means of its muscles that it 
maintains its external relations. It is by our muscles exclusively 
that we act on each other. The articulate sounds by which I 
am addressing you are but the results of complicated combina- 
tions of muscular contractions—and so are the scarcely appre- 
ciable changes in your countenances by which I amable to judge 
how much, or how little, what I am saying interests you, 

Consequently the main problems of physiology relate to mus- 
cular action, or, as I have called it, animal motion, They may 
be divided into two—namely (1) in what does muscular action 
consist—that is, what is the process of which it is the effect or 
outcome? and (2) how are the motions of our bodies co-ordin- 
ated or regulated? It is unnecessary to occupy time in showing 
that, excluding those higher intellectual processes which, as 
they leave no traceable marks behind them, are beyond the 
reach of our methods of investigation, these two qnestions com- 
prise all others concerning animal motion. 1 will therefore 
proceed at once to the first of them—that of the process of 
muscular contraction. 

The years which immediately followed the origin of the 
British Association exceeded any earlier period of equal length 
in the number and importance of the new facts in morphology 
and in physiology which were brought to light ; for it was during 
that period that Johannes Miiller, Schwann, ITenle, and, in this 
country, Sharpey, Bowman, and Marshall lall, accomplished 
their productive labours. But it was introductory to a much 
greater epoch. It would give you a true idea of the nature of 
the great advance which took place about the middle of this 
century if I were to define it as the epoch of the death of 
‘‘vitalism.”” Before that time, even the greatest biologist—e.g. 
J. Miiller—recognised that the knowledge they possessed both 
of vital and physica] phenomena was insufficient to refer both 
to a common measure, The method, therefore, was to study 
the processes of life in relation to each other only. Since that 
time it has become fundamental in our science not to regard any 
vital process as understood at all, unless it can be brought into 
relation with physical standards, and the methods of physiology 
have been based exclusively on this principle. Let us inquire 
for a moment what causes have conduced to the change. 

The most efficient cause was the progress which had been 
made in physics and chemistry, and particularly those investiza- 
tions which led to the establishment of the doctrine of the Con- 
servation of Energy. In the application of this great principle 
to physiology, the men to whom we are indebted are, first and 
foremost, J. R. Mayer, of whom I shall say more immediately ; 
and secondly, to the great physiologists still living and working 
among us, who were the pupils of J. Muller—viz. Helmholtz, 
Ludwig, Du Bois-Reymond, and Briicke. 

As regards the subject which is first to occupy our attention, 
that of the process of muscular contraction, J. R. Mayer occu- 
pies so leading a position that a large proportion of the re- . 
searches which have been done since the new era, which he had 
so important a share in establishing, may be rightly considered 
as the working out of principles enunciated in his treatise™ on 
the relation between organic motion and exchange of material, 
The most important of these were, as expressed in his own 
words: (1) ‘* That the chemical force contained in the ingested 
food and in the inhaled oxygen is the source of the motion and 
heat which are the two products of animal life ; and (2) that 
these products vary in amount with the chemical process which 
produces them.” Whatever may be the claims of Mayer to be 
regarded as a great discover in physics, there can be no doubt 


1 J. R. Mayer, “ Die organische Bewegung in ihrem Zusammenhange 
mit dem Stoffwechsel: ein Beitrag zur Naturkunde,’’ Heilbronn, 1845. 
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that as a physiologist he deserves the highest place that we can 
give him, for at a time when the notion of the correlation of 
different modes of motion was as yet very unfamiliar to the 
physicist, he boldly applied it to the phenomena of animal life, 
and thus re-united physiology with natural philosophy, from 
which it had been rightly, because unavoidably, severed by the 
vitalists of an earlier period. 

Let me first endeavour shortly to explain how Mayer himself 
applied the principle just enunciated, and then how it has been 
developed experimentally since his time. 

The fundamental notion is this: the animal body resembles, 
as regards the work it does and the heat it produces, a steam- 
engine, in which fuel is continually being used on the one hand, 
and work is being done and heat produced on the other. The 
using of fuel is the chemical process, which in the animal 
bedy, as in the steam-engine, is a process of oxidation, Heat 
and work are the useful products, for as, in the higher animals, 
the body can only work at a constant temperature of about 100° 
F., heat may be so regarded. 

Having previously determined the heat and work severally 
producible by the combustion of a given weight of carbon, from 
his own experiments and from those of earlier physicists, Mayer 
calculated that if the oxidation of carbon is assumed to represent 
approximately the oxidation process of the body, the quantity 
of carbon actually bnrnt in a day is far more than sufficient to 
account for the day’s work, and that of the material expended 
in the body not more than one-fifth was used in the doing of 
work, the remaining four-fifths being partly used, partly wasted 
in heat production, 

Having thus shown that the principles of the correlation of 
process and product hold good, so far as its truth could then be 
tested, as regards the whole organism, Mayer proceeded to in- 
quire into its applicability to the particular organ whose function 
it is ‘*to transform chemical difference into mechanical effect ”»— 
namely, muscle. Although, he said, a muscle acts under the 
direction of the will, it does not derive its power of acting from 
the will any more than a steamboat derives its power of motion 
from the helmsman, Again (and this was of more importance, 
as being more directly opposed to the prevalent vitalism), a 
muscle, like the steamboats use in the doing of work, not the 
material of its own structure, or mechanism, but the fuel—ze. 
the nutriment—which it derives directly from the blocd which 
flows through its capillaries. ‘‘ The muscle is the instrnment Ly 
which the transformation of force is accomplished, not the 
material which is itself transformed.’’ This principle he exem- 
plified in several ways, showing that if the muscle of our bodies 
worked, as was formerly supposed, at the expense of their own 
substance, their whole material would be used up in a few 
weeks, and that in the ease of the heart, a muscle which works 
at a much greater rate than any other, it would be expended in 
as many days—a result which necessarily involved the absurd 
hypothesis that the muscular fibres of our hearts are so frequently 
peers and reintegrated that we get new hearts once a 
week, 

On such considerations Mayer founded the prevision, that, as 
soon as experimental methods should become sufficiently perfect 
to render it possible to determine with precision the limits of the 
chemical process either in the whole animal body or in a single 
muscle during a given period, and to measure the production of 
heat and the work done during the same period, the result would 
show a quantitative correlation between them. 

If the time at our disposal permitted, I should like to give a 
short account of the succession of laborious investigations by 
which these previsions have heen verified. Begun hy Bidder 
and Schmidt in 1851,} continued by Pettenkofer and Voit,? and 
by the agricultural physiologists? with reference to herbivora, 
they are not yet by any means completed. I must content myself 
with saying that by these experiments the first and second parts 
of this great suhject—namely, the limits of the chemical process 
of animal life and its relation to animal motion under different 
conditions—have been satisfactorily worked out, but that the 
quantitative relations of heat production are as yet only insuffi- 
ciently determined. 

Let me sum up in as few words as possible how far what we 
have now learnt by experiment justifies Mayer’s anticipations, 
and how it falls short of or exceeds them. First of all, we are 

» Bidder and Schmidt, ‘‘Die Verdauungssafte und der Stoffwechsel,”” 
Leipzig, 1852. 
2 Pettenkofer and Voit, Zeftschr. f. Biclagie, passim, 1866-80. 


3 Henneberg and Stohmann, * Beitrige zur Begriindung einer rationellen 
Futterung der Wiederkauer,” Brunswick and Gittingen, 18¢0-70. 


as certain as of any physical fact that the animal body in doing 
work does not use its own material—that, as Mayer says, 
the oil to his lamp of life is food; but in addition to this we 
know what he was unaware of, that what is used is not only not 
the living protoplasm itself, but isa kind of material which widely 
differs from it in chemical properties. In what may be called 
commercial physiology—/.¢., in the literature of trade puffs—one 
still meets with the assumption that the material basis of muscular 
motion is nitrogenous ; but by many methods of proof it has 
been shown that the true ‘‘Oel in der Flamme des Lebens” is 
not proteid substance, but sugar, or sugar-producing material. 
The discovery of this fundamental truth we owe first to Bernard 
(1850-56), who brought to light the fact that such material plays 
an important part in the nutrition of every living tissue ; secondly, 
to Voit (1866), who in elaborate experiments on carnivorous 
animals, during periods of rest and exertion, showed that, in 
comparing those conditions, no relation whatever shows itself 
between the quantity of proteid material (flesh) consumed, and 
the amount of work done; and finally to Frankland, Fick, and 
his associate Wislicenus, as to the work-yielding value of 
different constituents of food, and as to the actual expenditure 
of material in man during severe exertion, ‘The subjects of 
experiment used by the two last-mentioned physiologists were 
themselves ; the work done was the mountain ascent from Inter- 
laken to the summit of the Faulhorn; the result was to prove 
that the quantity of material used was proportional to the work 
done, and that that material was such as to yield water and 
carbonic acid exclusively. 

The investigators to whom I have just referred aimed at 
proving the correlation of process and product for the whole 
animal organism, The otber mode of inquiry proposed by 
Mayer, the verification of his principle in respect of the work- 
doing mechanism—that is to say, in respect of muscle taken 
separately—has been pursned with equal perseverance during 
the last twenty years, and with greater success; for in experi- 
menting on a separate organ, which has no other functions 
excepting those which are in question, it is possible to eliminate 
uncertainties which are unavoidable when the conditions of the 
problem are more complicated. Before I attempt to sketch the 
results of these experiments, I must ask your attention for a 
moment to the discoveries made since Mayer’s epoch, concerning 
a closely related subject, that of the Process of Respiration. 

I wish that I had time to go back to the great discovery of 
Priestley (1776), that the essential facts in the process of respi- 
ration ‘are the giving off of fixed air, as he called it, and the 
taking in of dephlogisticated air, and to relate to you the 
beautiful experiments by which he proved it; and then to pass 
on to Lavoisier (1777), who, on the other side of the Channel, 
made independently what was substantially the same discovery a 
little after Priestley, and added others of even greater moment. 
According to Lavoisier, the chemical process of respiration is a 
slow combustion which has its seat inthe Iungs, At the time 
that Mayer wrote, this doctrine still maintained its ascendency, 
although the investigations of Magnus (1838) had already proved 
its fallacy. Mayer himself knew that the blood possessed the 
property of conveying oxygen from the lungs to the capillaries, 
and of conveying carbonic acid gas from the capillaries to the 
lungs, which was sufficient to exclude tke doctrine of Lavoisier. 
Our present knowledge of the subject was attained by two 
methods—viz., first, the investigation of the properties of the 
colouring matter of the blood, since called ‘‘ haemoglobin,” the 
initial step in which was made by Prof. Stokes in 1862; and 
secondly, the application of the mercurial air-pump as a means 
of determining the relations of oxygen and carbonic acid gas to 
the living blood and tissnes. ‘The last is a matter of such im- 
portance in relation to our subject that I shall ask your special 
attention to it. Snppose that I have a barometer of which the 
tube, instead of being of the ordinary form, is expanded at the 
top into a large bulb of one or two litres capacity, and that, by 
means of some suitable contrivance, Jam able to introduce, in 
such a way as to lose no time and to preclude the possibility of 
contact with air, a fluid ounce of blood from the artery of a living 
animal into the vacuous space—what would happen? Instantly 


| the quantity of blood ,would be converted into froth, which 


would oceupy the whole of the large bulb, The colour of the 
froth would at first be scarlet, but would speedily change to 
crimson. It would soon subside, and we should then have the 
cavity which was before vacuous occupied by the blood and its 
gases—namely, the oxygen, carbonic acid gas, and nitrogen 
previou:ly contained in it. And if we had the means (which 
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actually exist in the gasepump) of separating the gaseous mixture 
from the liquid, and of renewing the vacuum, we should be able 
to determine (1) the total qnantity of gases which the blood 
yields, and (2), by analysis, the proportion of each gas, 

Now, with reference to the blood, by the application of the 
‘* blood-pump,” as it is called, we have learnt a great many facts 
relating to the nature of respiration, particularly that the differ- 
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of ‘effete matter,” as used to be thought, but on the less amount 
of oxygen held by its colouring matter, and that the blood which 
flows back to the heart from different organs, and at different 
times, differs in the amount of oxygen and of carbonic acid gas 
it yields, according to the activity of the chemical processes 
which have their seat in the living tissues from which it flows.? 
But this is not all that the blood-pump has done for us, By 
applying it not merely to the blood, but to the tissues, we have 
learnt that the doctrine of Lavoisier was wrong, not merely as 
regards the place, but as regards the nature of the essential 
process in respiration, The fundamental fact which is thus 
brought to light is this, that although living tissues are constantly 
and freely supplied with oxygen, and are in fact constantly 
tearing it from the hemoglobin which holds it, yet they them- 
selves yield no oxygen to the vacuum. In other words, the 
oxygen which living protoplasm seizes upon with such energy 
that the blood which flows by it is compelled to yield it up, 
becomes so entirely part of the living material itself that it can- 
not be separated even by the vacuum, It is in this way only 
that we can understand the seeming paradox that the oxygen, 
which is conveyed in abundance to every recess of our hodies hy 
the bload-stream, is nowhere to be found. Notwithstanding 
that no oxidation-prodnct is formed, it becomes latent in every 
bit of living protoplasm; stored npin quantity proportional to 
its a activity—z.e. to the work, internal or external, it has 
to do, 

Thus you see that the process of tissne respiration—in other 
words, the relation of living protoplasm to oxygen—is very 
different from what Mayer, who localised oxidation in the 
capillaries, believed it to be. And this difference has a good 
deal to do with the relation of Process to Product in mnscle. 
Let us now revert to the experiments on this suhject which we 
are to take as exemplification of the truth of Mayer’s forecasts. 

The living muscle of a frog is placed in a closed chamber, 
which is yacuous—z.e. contains only aqueous vapour. The 
chamber is so arranged that the mnscle can be made to contract 
as often as necessary. At the end of a certain period it is found 
that the chamber now contains carbonic acid gas in quantity 
corresponding to the number of contractions the muscle has per- 
formed. The water which it has also given off cannot of esurse 
be estimated. Where do these two products come from? The 
answer is plain, The mnscle has been living all the time, for it 
has been doing work, and (as we shall see immediately) pro- 
ducing heat. What has it heen living on? Evidently on stored 
material. If so, of what nature? If we look for the answer 
to the mnscle, we shall find that it contains both proteid and 
sngar-producing material, but which is expended in contraction 
we are not informed. There is, however, a way out of the 
difficulty. We have seen that the only chemical products which 
are given off during contraction are carbonic acid gas and water. 
It is clear, therefore, that the material on which it feeds mnst 
be something which yields, when oxidised, these products, and 
these only, The materials which are stored in muscle are 
oxygen and sugar, or something resembling it in chemical 
composition. 

And now we come to the last point I have to bring before you 
in connection with this part of my subject. I have assumed up 
to this moment that heat is always produced when a muscle does 
work. Most people will be ready to admit as evidence of this, 
the familiar fact that we warm ourselves by exertion. This is 
in reality no proof at all. 

The proof is obtained when, a muscle being set to contract, 
it is observed that at each contraction it becomes warmer. In 
such an experiment, if the heat capacity of muscle is known, 
the weight of the particnlar muscle, and the increase of tempera- 
ture, we have the quantity of heat produced. 

_ If you determine these data in respect of a series of contrac- 
tions, arranging the experiments so that the work done in each 
contraction is measured, and immediately thereupon reconverted 
into heat, the resnlt gives you the total product of the oxidation 
process in heat, 


+ Luiwig’s first important research 0a this subject was put lished in 1862. 
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If you repeat the same experiment in such a way that the 
work done in each contraction is not so reconverted, the result 
is Zess by the quantity of heat corresponding to the work done. 
The resnlts of these two experiments have heen found by Prof. 
Fick to cover each other very exactly. Ihave stated them in a 
table} in which we have the realisation as regards a single 
muscle of the following forecast of Mayer’s as regards the whole 
animal organism. ‘Convert into heat,” he said, ‘*by friction 
or otherwise, the mechanical product yielded by an animal in a 
given time, add thereto the heat produced in the body directly 
during the same period, and yon will have the total quantity of 
heat which corresponds to the chemical processes.” We have 
seen that this is realisable as regards muscle, but it is not even 
yet within reach of experimental verification as regards the 
whole animal. 

1 now proceed abruptly (for the time at our disposal does not 
admit of our spending it on transitions) to the consideration of 
the other great qnestion concerning vital motion, namely the 
qnestion how the actions of the muscles of an animal are so 
regulated and co ordinated as to determine the combined move- 
ments, whether rhythmical or voluntary, of the whole body. 

As every one knows who has read the ‘Lay Sermons,” the 
nature and meaning of these often unintentional but always 
adapted motions, which constitnte so large a part of our bodily 
activity, was understood by Descartes early in the seventeenth 
century. Without saying anything as to his direct influence on 
his contemporaries and successors, there can be no doubt that 
the appearance of Deseartes was coincident with a great epoch— 
an epoch of great men and great achievements in the acquirement 
of man’s intellectual mastery over nature. When he interpreted 
the unconscions closing of the eyelids on the approach of 
external objects, the acts of conghing, sncezing, and the like as 
mechanical and reflected processes, he neither knew in what part 
of the nervous system the mechanisms concerned were situated, 
nor how they acted.2 It was not untila hundred years after 
that \Whytt and Hales made the fundamental experiments on 
beheaded frogs, by which they showed that the involuntary 
motions which such preparations execute cease when the whole of 
the spinal cord is destroyed—that if the back part of the cord is 
destroyed, the motions of the hind limbs, if the fore part, those 
of the fore limbs cease. It was in 1751 that Dr, Whytt pnb- 
lished in Edinburgh his work on the involuntary motions of 
animals. After this the next great step was made within the 
recollection of living physiologists: a period to which, as it 
coincided with the event which we are now commetnorating— 
the origin of the British Association—I will now ask your special 
attention. ; ; 

Exactly forty-nine years ago Dr. Marshall [all communicated 
to the Zoological Society of London the first account of his ex- 
periments on the reflex function of the spinal cord. The facts 
which he had observed, and the conclusions he drew from them, 
were entirely new to him, and entirely new to the physiologists 
to whom his communication was addressed. Nor can there be 
any reason why the anticipation of his fundamental discovery by 
Dr. Whvtt should be held to diminish his merit as an original 
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Heat produced. 00 ie ee 39°0 Fi 
Total product reckoned as heat “eo 546 
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2 Descartes’ scheme of the central nervous mechanism comprised all the 
parts which we now regard as essential to ‘‘reflex-action. * Sensory nerves 
were represented by threads (filets) which connected all parts of the body to 
the brain (‘‘ GEuvres,”” par V. Cousin, vol. iv. p. 359); motor nerves by tubes 
which extended from the brain to the muscles ; “ motor centres by ‘pores 
which were arranged on the internal surface of the ventricular cavity of the 
brain and guarded the entrances to the motor tubes. This cavity was 
supposed to be kept constantly charged with “animal spirits furnished to 
it from the beart by arteries specially destined for the purpose. Any ‘‘inci- 
tation’ of the surface of the body by au external object which affects the 
organs of sense does so, according to Descartes, by producing a motion at 
the incited part. This is communicated to the pore by the thred d and causes 
it to open, the consequence of which is that the ‘‘animal spiri contained in 
the veotricular cavity enters the tube and is conveyed by it to the various 
muscles with which it is connected, so as to produce the appropriate motions. 
The whole system, although it was placed under the supervision of tbe 
“ Gme raisonable”’ which had its office in the pineal gland, was capable of 
working independently. As instances of this mechanism Descartes gives the 
withdrawal of the foot on the approach of hot nbjects, the actions of swal- 
lowing, yawning, coughing, &c. ‘As it is necessary that, in the performance 
of these complicated motions. the muscles concerned should contract iy 
succession, provision is made for this in the construction of the sy stein ° 
tubes which represent the motor nerves. The weakness of the scheme lies in 
the absence of fact basis. Neither threads nor pores nor tubes have apy 


existence. 
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investigator, In the face of historical fact it is impossible to 
regard him as the discoverer of the “reflex function of the 
spinal cord,” but we do not the less owe him gratitude for the 
application he made of the knowledge he had gained by experi- 
ments on animals to the study of disease. For no one who is 
acquainted with the development of the branch of practical 
medicine which relates to the diseases of the central nervous 
system will hesitate in attributing the rapid progress which has 
been made in the diagnosis and treatment of these diseases, to 
the impulse given by Dr, Marshall Hall to the study of nervous 
pathology. 

In the mind of Dr. Marshall Hall the word reflex had a very 
restricted meaning. The term “ excito-motary function,” which 
he also used, stood in his mind for a group of phenomena of 
which it was the sole characteristic that a sensory impression 
produced a motor response. During the thirty years which have 
elapsed since his death, the development of meaning of the word 
reflex has heen comparable to that of a plant from aseed. The 
original conception of reflex action has undergone, not only ex- 
pansion, but also modification, so that in its wider sense it may 
be regarded as the empirical development of the philosophical 
views of the animal mechanism promulgated by Descartes. Not 
that the work of the past thirty years by which the physiology of 
the nervous system has been constituted can be attributed for a 
moment to the direct influence of Descartes. The real epoch- 
maker here was Johannes Miiller. There can be no doubt that 
Descartes’ physiological speculations were well known to him, 
and that his large acquaintance with the thought and work of his 
predecessors conduced, with his own powers of observation, to 
make him the great man that he was; but to imagine that his 
ideas cf the mechanism of the nervous system were inspired, or 
the investigations by which, contemporaneously with Dr. Mar- 
shall Hall, he demonstrated the fundamental facts of reflex 
action, were -uggested by the animal automatism of Descartes, 
seems to me wholly improbable. 

I propose, by way of conclu-ion, to attempt to illustrate the 
nature of reflex action in the larger sense, or, as I should prefer 
to call it, the Automatic Action of Centres, by a single example 
—that of the nervous mechanism by which the circulation is 
regulated, 

The same year that J. R. Mayer published his memorable 
essay, it was discovered Ly E, H. Weber that, in the vagus 
nerve, which springs from the medulla oblongata and proceeds 
therefrom to the heart, there exist channels of influence by 
whicb the medulla acts on that wonderful muscular mechanism, 
Almost at the same time with this, a series of discoveries ! were 
made relating to the circulation, which, taken together, must be 
regarded as of equal importance with the original discovery of 
Harvey. First, it was found, by Henle that the arterial blood- 
vessels by which blood is distributed to brain, nerve, muscle, 
gland, and other organs, are provided with muscular walls like 
those of the heart itself, Ly the contraction or dilatation of which 
the :upply is increased or diminished according to the require- 
ments of the particular organ. Secondly, it was discovered 
simultaneously, but independently, by Brown-Séquard and 
Augustus Waller, that these arteries are connected by nervous 
channels of influence with the brain and spinal cord, just as the 
heart is. Thirdly, it was demonstrated by Bernard that what 
may be called the heart-managing channels spring from a sinall 
spot of grey substance in the medulla oblongata, which we now 
call the ‘‘heart-centre” ; and a little later by Schiff, that the 
artery-regulating channels spring from a similar head-central 
office, also situated in the medulla oblongata, but higher up, and 
from subordinate centres in the spinal cord. 

If I had the whole day at my disposal and your patience were 
inexhaustible, I might attempt to give an outline of the issues 
to which these five di coveries have led. As it is, I must limit 
myself to a brief discus-ion of their relations to each other, in 
order that we may learn something from them as to the nature 
of autouatic action. 

Sir I-aac Newton, whe, although ke knew nothing about the 
structure of nerves, made some shrewd forecasts about their 
action, attributed to those which are connected with muscles an 

* ‘The dates of the discoveries relating to this subject here referred to are 
as folloxs:—Muscular Structure of Arteries, Henle, 1841; Function of 
Cardiac Vagus, E. H. Weber, 1845 ; Ccnstricting Nerves of Arteries, B. 
Séquard, 1852, Aug. Waller, 1853; Cardiac Centre, Bernard. 1858; Vascu- 
lar Centre, Schiff, 1858; Dilat.ng Nerves, Schiff, 1854; Eckhard, 1864; 
Lovén, 1866. Of the m-re recent researches by which the further elucida- 
tion of the mechanism by which the distribution «f blocd is adapted to the 


requirements of each organ, the n.ost impcrtant are those of Ludwig and 
his pupils and of Heidenhain. 
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alternative function, He thought that by means cf motor nerves 
the brain could determine either relaxation or contraction of 
muscles, Now as regards ordinary muscles, we know that this 
is not the case. We can will only the shortening of a muscle, 
not its lengthening, When Brown-Séquard discovered the 
fnnetion of the motor nerves of the blood-vessels, he assumed 
that the same limitation was applicable to it as to that of mus- 
cular nerves in general. It was soon found, however, that this 
assumption was not true in all cases—that there were certain 
instances in which, when the vascular nerves were interfered w ith, 
dilatation of the blood-vessels, consequent on relaxation of their 
muscles, took place ; and that, in fact, the nervous mechanism 
by which the circulation is regulated is a highly-complicated one, 
of which the hest that we can say is that it is perfectly adapted 
to its purpose, For while every organ is supplied with muscular 
arteries, and every artery with vascular nerves, the influence 
which these transmit is here relaxing, there constricting, accord- 
ing (1) to the function which the organ is called upon to dis- 
charge ; and (2) the degree of its activity at the time. At the 
same time the whole mechanism is controlled by one and the 
same central office, the locality of which we can determine with 
exactitude by experiment on the living animal, notwithstanding 
that its structure affords no indication whatever of its fitness for 
the function it is destined to fulhl. To judge of the complicated 
nature of this function we need only consider that in no single 
organ of the Lody is the supply of blood required always the 
same, The brain is during one hour hard at work, during 
the next hour asleep ; the muscles are at one moment in severe 
exercise, the next in complete repose ; the liver, which before a 
meal is inactive, during the process of digestion is turgid with 
bload, and bu ily engaged in the chemical work which belongs 
to it. For all these vicissitudes the tract of grey substance which 
we call the vascular centre has to provide, Like a skilful 
steward of the animal household, it has, so to speak, to exercise 
perfect and unfailing foresight, in order that the nutritive mate- 
rial which serves as the oil of life for the maintenance of each 
vital process, may not be wanting. The fact that this wonderful 
function is localised in a particular bit of grey substance is what 
is meant by the expression ‘‘ automatic action of a centre.” 

But up to this point we have looked at the subject from one 
side only. 

No state ever existed of which the administration was exclu- 
sively executive—no government which was, if I may be excused 
the expression, absolutely absolute, If in the animal organism 
we impose on a centre the responsibility of governing a particu- 
lar mechanism or process, independently of direction from ahove, 
we inust give that centre the means of being itself influenced by 
what is going on in all parts of its area of government. In 
other words, it is as essential that there should be channels of in- 
formation passing inwards, as that there should be channels of 
influence passing outwards. Now what is the nature of these 
channels of information? Experiment has taught us not merely 
with reference to the regulation of the circulation, but with re- 
ference to all other automatic mechanisms, that they are as 
various in their adaptation as the ontgoing channels of influence. 
Thus the vascular centre in tbe medulla oblongata is so cognisant 
of the chemical condition of the blood which flows throngh it, 
that if too much carbonic acid gas is contained in it, the centre 
acts on information of the fact, so as to increase the velocity of 
the Llood-stream, and so promote the arterialisation of the 
blood. Still m re strikingly is this adaptation seen in the 
arrangement by which the balance of pressure and resistance in 
the blood-vessels is regulated. The heart, that wonderful 
muscular machine by which the circulation is maintained, is con- 
nected with the centre, as if by two telegraph wires—one of 
which is a channel of influence, the other of information, By 
the latter the engineer who has charge of that machine sends 
information to headquarters whenever the strain on his machine 
is excessive, the certain responce to which is relaxation of the 
arteries and diminution of pressure. By the former he is enabled 
to adapt its rate of working to the work it has to do. | 

If Dr. Whytt, instead of cutting off the head of his frog, had 
removed only is brain—z.e., the organ of thought and conscions- 
ness—he would have been more astonished than he actually was 
at the result; for a frog so conditioned exhibits, as regarcs its 
bodily movements, as perfect adaptiveness as a normal frog. 

3ut very little careful observation is sufficient to show the differ- 
ence. Being incapable of the simplest ment | acts, this true 
animal automaton bas no notion of requiring food or of seeking 
it, has no motive for moving from the place it happens to 
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occupy, emits no utterance of pleasure or distress. Its life pro- 
cesses continne so long as material remains, and are regulated 
mechanically. 

To uw:.derstand this all that is necessary is to extend the con- 
siderations which have been suggested to us in our very cursory 
study of the nervous mechanism by which the working of the 
heart and of arteries is governed, to those of locomotion and 
voice. Both of these we know, on experimental evidence 
similar to that which enables ns to localise the vascular centre, 
to be regulated by a centre of the same kind. If the be- 
haviour of the brainless frog is so natural that even the careful 
and intelligent observer finds it difficult to attribute it to anything 
less than intelligence, let us ask ourselves whether the chief 
reason of the difficulty does not lie in this, that the motions in 
question are habitually performed intelligently and conscionsly. 
Regarded as mere mechani-ms, those of locomotion are no doubt 
more complicated than those of respiration or circulation, but 
the difference is one of degree, not of kind. And if the 
respiratory movements are so controlled and regulated by the 
automatic centre which governs them, that they adapt themselves 
perfectly to the varying requirements of the organism, there is 
no reason why we should hesitate in attribuling to the centres 
which preside over locomotion powers which are :omewhat more 
extended. 

But perhaps the question has alrea ly presented itself to your 
minds, What does all this come to? Admitting that we are 
able to prove (1) that in the animal body, Product is always 
proportional to Process, and (2), as I have endeavoured to show 
you in the second part of my discourse, that Descartes’ dream 
of animal automatism has been realised, what have we learnt 
thereby? Is it true that the work of the last generation is worth 
more than that of preceding ones ? 

If I only desired to convince yon that during the last half- 
century there has been a greater accession of knowledge about 
the function of the living organism than during the previous 


one, I might arrange here in a small heap at one end of the | 


table the physiological works of the Hunters, Spallanzani, Fon- 
tana, Thomas Young, Benjamin Brodie, Charles Bell, and others, 
and then proceed to cover the rest of it with the records of 
original research on‘physiological subjects since 1831, I shonld 
find that, even if 1 included only genuine work, I should have 
to heap my table up to the ceiling. But I apprehend this would 
not give us a true answer to our question, Although, etymologi- 
cally, Science and Knowledge mean the same thing, their real 
meaning is different. By science we mean, first of all, that 
know ledge which enables ns to sort the things known according 
to their true relations. On this ground we call Haller the father 
of physiology, because, regardless of existing theories, he 
brought together into a system all that was then known by 
observation or experiment as to the processes cf the living body. 
But in the ‘‘ Elementa Physiologic ” we have rather that cnt of 
which science springs than science itself. Science can hardly be 
said to begin until we have by experiment acquired such a 
knowledge of the relation between events and their antecedents, 
between processes and their products, that in onr own sphere we 
are able to forecast the operations of nature, even when they lie 
beyond the reach of direct observation. 1 would accordingly 
claim for physiology a place in the sisterhood of the sciences, 
not because so large a number of new facts have been bronght 
to light, but because she has in her measure acquired that gift of 
prevision which has been leng enjoyed by the hi,her branches of 
natural philosophy. In illustration of this 1 have endeavoured 
to show you that every step of the laborious investigations under- 
taken during the last thirty years as to the process of nutrition, 
has been inspired by the previsions cf J. R. Mayer, and that what 
we have learnt with so much labour by experiments on animals is 
but the realisation of conceptions which existed two hnndred 
years aco in the mind of Descartes as to the mechanism of the 
nervous system. If I wanted another example I might find it 
in the previsions of Dr, Thomas Young as to the mechanism of 
the circulation, which for thirty years were utterly disregarded, 
until, at the epoch to which I have so often adverted, they 
received their full justification from the experimental investiga- 
tions of Ludwig. 

But perhaps it will cecur to some one that if physiology founds 
her claim to be regarded as a science on her power of anticipating 
the results of her own experiments, it is unnecessary to make 
experiments at all. Although this objection has been frequently 
heard lately from certain persons who call themselves philo- 
sophers, it is not very likely to be made seriously here. The 


answer is, that it is contrary to experience. Althongh we work 
in the certainty that every experimental re-ult will come out in 
accordance with great principles (such as the principle that every 
plant or animal is both, as regards form and function, the out- 
come of its past and present conditions, and that in every vital 
process the same relati-ns obtain hetween expenditure and pro- 
duct as hold outside of the organism), these principles do little 
more for us than indicate the direction in which we are to pro- 
ceed. The history of science teaches us that a general principle 
is like a ripe seed, which may remain usele s and inactive for an 
indefinite period, until the conditions favourable to its germina- 
tion come into existence. Thus the conditions for which the 
theory of animal automatism of Descartes had to wait two 
centuries, were (1) the acquirement of an adeqnate knowledge of 
the structure of the animal organism, and (2) the development of 
the sciences of physics and chemistry ; for at no earlier moment 
were these sciences competent to furnish either the knowledge 
or the methods necessary for its experimental realisation ; and 
for a reason precisely similar Young’s theory of the circulation 
was disregarded for thirty years. 

I trust that the examples I have placed before yon to-day may 
have been sufficient to show that the investigators who are now 
working with such earnestness in all parts of the world for the 
advance of physiology, have before them a definite and well- 
understood purpore, that purpose being to acquire an exact 
knowledge of the chemical and physical proces es of animal 
life, and of the self-acting machinery by which they are regu- 
lated for the general good of the organism, The more singly 
and straightforwardly we direct our efforts to these ends, the 
sooner we shall attain to the still higher purpo-e—the effectual 
application of our knowledge for the increase of human 
happiness, 

The Science of Phy-iology has already afforded her aid to 
the Art of Medicine in furnishing her with a vast store of 
knowledge obtained by the experimental investigation of the 
action of remedies and of the causes of disease. These inves- 
tigations are now being carried on in all parts of the world with 
great diligence, so that we may confidently anticipate that during 
the next generation the progress of pathology will be as rapid 
as that of physiology has been in the past, and that as time goes 
on the practice of medicine will gradually come more and more 
under the influence of scientific knowledge. That this change 
is already in progress we have abundant evidence. We need 
make no effort to hasten the process, for we may be quite sure 
that, as soon as science is competent to dictate, art will he ready 
to obey. 
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OPENING ADDRESS BY SiR JoserpH TD. Hooker, C.B., 
K.C.S.1., F.R.S., &c., PRESIDENT OF THE SECTION 


On Geographical Distribution 


Ir has been suggested that a leading feature of the sectional 
addresses to be delivered on the occasion of this, the fiftieth 
anniver-ary of the meetings of the British Association, should be 
aieview of the progress made during the last half century in 
the branches of knowledge which the sections respectively 
represent. 

It has further been arranged that, at so auspicious an epoch, 
the sections should, when possible, be presided over by past 
Presidents of the Association. This has resulted in almost every 
sectional chair being occupied by a l’resident eminent as a 
cultivator of the science with which his section will be engaged, 
thongh not the one I have the honour of filling, which, from the 
fact of there being no profes ed ge: gra; her amongst the sur- 
viving past Presidents, has been confided to an amateur. 

Under these circumstances ] should be untrue to myself and 
to you, if J pre-nmed to address you as one conversant with 
geogra)/hy in any extended signification of the word, or if I 
attempted to deal with that important and attractive branch of 
it, topographical discovery, which claims more or less exclu- 
sively the time and attention of the geographers of this country, 
It is more fitting for me, and more in keeping with the objects 
of this Association, that I be allowed to d’scourse before you on 
one of the many branches of science the pursnit of which is 
involved in the higher aims of geographers, and which, as we 
are informed by an accomplished cultivator of the science, are 
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integral portions of scientific geography.’ Of these none is 
more important than that of the distribution of animals and 
plants, which further recommends itself to yon on this occasion 
from being a subject that owes its great progress during the last 
half-century as much to the theories advanced by celebrated 
voyagers and travellers as to their observations and collections. 

Before, however, I proceed to offer you a sketch of the pro- 
gress made during the lifetime of the Association in this one 
branch, I must digress to remind you, however briefly, of the 
even greater advances made in others, in many cases through 
the direct or indirect instrumentality of the Association itself, 
acting in concert with the Royal and with the Royal Geographical 
Societies. 

In topogeaphy the knowledge obtained during this half 
century has heen unprecedently great. The veil has been with- 
drawn from the sources of the Nile, and the lake systems of 
Central Africa have been approximately localised and ontlined. 
Australia, never previously traversed, has been crossed and 
recrossed in various directions. New Guinea has had its coasts 
surveyed, and its previously utterly unknown interior has been 
here and there visited. The topography of Western China and 
Central Asia, which had been sealed books since the days of 
Marco Polo, has been explored in many quarters, The eleva- 
tions of the highest mountains of buth hemispheres have been 
accurately determined, and themselves ascended to heights never 
before attained ; and the upper regions of the air have heen 
ballooned to the extreme limit beyand which the life-sustaining 
organs of the human frame can no longer perform their func- 
tions, In hydrography the depths of the great oceans have 
been sounded, their shores mapped, and their physical and 
natural history explored from the Equator to beyond both polar 
circles. In the Arctic regions the highest hitherto attained 
latitudes have heen reached ; Greenland has heen proved to he 
an island ; and an archipelago has been discovered nearer to the 
Pole than any other Iani. In the Antarctic regions a new con- 
tinent has been added to our maps, crowned with one of the 
loftiest known active valcanoes, and the Antarctic ocean has 
been twice traversed to the 79th parallel. Nor have some of 
the negative results of modern exploration been less important, 
for the Mountains of the Moon and many lesser chains have 
been expunged from our maps, and there are no longer believers 
in the inland sea of Anstralia or in the open ocean of the Arctic 
pole, Of these and many others of the geographical discoveries 
of the last half-century full accounts will be laid before you, 
prepared for this section by able geographers ; of whom Mr. 
Markham will contribute Arctic discovery ; Sir Richard Temple, 
Asiatic; Lient.-Col. Sir James Grant and Mr. H. Waller, 
African; Mr. Moseley, Australian; Mr. Trelawny Saunders, 
Syrian (including the Holy Land); the Hydrographer of the 
Admiralty will undertake the great oceans, and Mr. F. Galton 
will discuss the improvements effected in the instruments, 
appliances, and methods of investigation employed in geo- 
graphical researches, 

Of other branches of science which are anxiliary to scientific 
geography, the majority will be treated of in the sections of the 
Association to which they belong ; but there are a few which I 
must not, in justice to the geozraphers who have so largely 
contributed to their advance, leave unnoticed. 

Such is Terrestrial Magnetism, which had as its first investiga- 
tors two of our earliest voyazers, the ill-fated Hudson and 
Halley, who determined the magnetic dip in the north polar 
and tropical regions respectively. Theirs were the precutsors of 
a long series of scientific expeditions, during which the dipping 
needle was carried almost from Pole to Pole, and which cul- 
minated in the establishment, mainly uuder the auspices of this 
Association, of the magnetic survey of Great Britain, of fixed 
magnetic observatories in all quarters of the glohe, and of the 
Antarctic expedition of Sir James Ross, who, since the founda- 
tion of the Association, planted the dipping needle over the 
northern Magnetic Pole, and carried it within 200 miles of the 
southern one. 

™ Major-General Strachey, in a lecture delivered before the Royal Geo- 
graphical Society (Proceedings, vol. xxxi. p. 179, 1877), discusses, with just 
appreciation and admirable clearness, the interdependence of the sciences 
which enter into the study and aims of scientific geography, and which he 
eoumerates under fourteen heads. ‘This lecture contains the ablest review 
of the subject known to me, {t might very well be entitled ‘‘ The whole 
duty of the Geographer.” Every traveller's outfit should include a copy of 
it, aod one should accompany every prize given by the Geographical Society 
to students for proficiency in geographical knowledge. 

2 The subject of an able lecture ‘‘On the Magnetism of the Earth,” 


delivered before the Royal Geographical Society by tbe Hydrographer of 
the Admiralty (Proceedings, vol. xxi. p. 20, 1876). 


Nor is the geography of this half century less indehted to 
physicists, geologists, and naturalists. It is to a most learned 
traveller, and naturalist, Von Baer, that the conception is due 
that the westward deflection of all the South Russian rivers is 
cansed by the revolution of the globe on its axis.! It was a 
geologist, Ramsay, who explained the formation of so many lake 
beds in mountain regions by the gouging action of glaciers, It 
was a physicist and mountaineer, Tyndal, who discovered those 
properties of ice upon which the formation and movement of 
glaciers depend. The greatest of naturalist-voyagers, Darwin, 
within the same half-century has produced the trne theory of 
coral reefs and atolls, showed the relations between volcanic 
islands and the rising and sinking of the bottom of the ocean, 
and proved that along a coast line of 2480 miles the southern 
part of the continent of South America has been gradually ele- 
vated from the sea level to 600 feet above it. Within almost 
the same period Poulett Scrope and Lyell have revolutionised 
the theory of the formation of volcanic mountains, showing that 
these are not the long-taught upheavals of the crust of the earth, 
but are heaped up deposits from volcanic vents, and they have 
largely contributed to the abandonment of the venerable theory 
that mountain chains are sudden up-thrusts. Within the same 
period, the theory of the great oceans having occupied their pre- 
sent positions on the glohe fram very early geological times was 
first propounded by Dana,? the companion of Wilkes in his ex- 
pedition round the world, and is supported by Darwin and by 
Wallace. 

In Meteorology the advance is no less attributable to the labours 
of voyagers and travellers. The establishment of the Meteoro- 
logical Office is due to the energy and perseverance of a great 
navizator, the late Admiral Fitzroy. 

Another domain of knowledze that claims the strongest sym- 
pathies of the geographer is Anthropology. It is only within 
the last quarter of a century that the study of man under his 
physical aspect has heen recognised as a distinct branch of science, 
and represented by a flourishing society, and by annual inter- 
national congresses. 

I must not conelude this notice without a passing tribute to a 
department of geography that has occupied the attention of too 
few of its cultivators. I mean that of literary research. Never- 
theless, in this too the progress has been great ; and I need only 
mention the publications of the Hakluyt Society, and two works 
of prodigions learning and the greate.t valuc, ‘‘ The Book of 
Marco Polo, the Venetian,” ? and ‘A History of Ancient Geo- 
graphy,” to prove to you that one need not to travel to new lands 
to be a profound and sagacious geographer. 

Ihave asked yon to accept the geographical distribution of 
organic beings as the subject which I have chosen for this address, 
It is the branch with which I am most familiar; it illustrates 
extremely well the interdependence of thase sciences which the 
geographer should study, and as I have hefore observed, its pro- 
gress has been in the main due to the labours of voyagers and 
travellers. 

In the science of distribution, Botany took the lead. Hum- 
boldt, in one of his essays,® says that the germ of it is to be found 
in an idea of Tournefort, developed by Linnzus. Tournefort 
was a Frenchman of great learning, and, moreover, a great 
traveller. He wassent by the King of France in 1700 to explore 
the islands of Greece and mountains of Armenia, in the interests 
of the Jardin des Plantes, and his published narrative is full of 
valuable matter on the people, antiqnities, and natural produc- 
tions of the countries he visited, The idea attributed to hin by 
Humboldt,® is that in ascending mountains we meet successively 
with vegetations that represent those of successively higher lati- 
tudes ; upon which Humboldt observes: ‘‘ Il ne fallut pas une 
grande sagacité pour observer que sur les_pentes des hantes 
montagnes de I'Arménie, des végetaux des différentes Jatitudes se 
suivent comme les climats superposés l’an sur les autres” ; but 
he goes on to remark, ‘cette idée de Tournefort developpee par 
Linné dans denx dissertations intéressantes (Stationes et Colonize 
Plantarum), renferment cependant le germe de la Géographie 


1 Von Baer, ‘‘ Ueber ein allgemeines Gesetz in der Gestaltung der Fluss- 
betten,’”’ St. Petersd. Bull, Sc. ii. (1860). a 

2 Dana in American Yournal of Science, sets 2, vol, ili, p. 352 (1847), and 
various later publications. 

3 By Colonel Henry Yule, C.B. (ed. 1, 18715 ed. 2; 1875). 

4 By S. H. Bunbury (1879). ee ae F 3 

s "Sur les lois que l'on observe daas le distribution des formes végétales 
(Mémoire lu 4 l'Institut de France, January 29, 18 16). . F 

6 I have been unable to find any such idea expressed in Tournefort’s 
works. Edward Forbes, however, also attributes the idea to Tournefort 
(Mempirs of the Geology Survey, vol i. p. 351). 
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Botanique.” ‘Tournefort’s idea was, however, an advanced one 
for the age he lived in, and should not he judged by the light of 
the knowledge of a succeeding century. He had no experience 
of other latitudes than the few intervening between Paris and the 
Levant. Humboldt himself did not suspect the whole bearing of 
the idea on the principles of geographical distribution, and that 
the parallelism between the floras of mountains and of latitudes 
was the result of community of descent of the plants composing 
the floras, not that it was bronght about by physical causes. The 
idea of the early part of the eighteenth century is, when rightly 
understood, fonnd to be the forerunner of the matured know- 
ledge of the middle of the nineteenth. 

The labours of Linnzeus, himself a traveller, and whose nar- 
ratives give him high rank as such, paved the way to a correct 
study of botanical geography. Before his time little or no atten- 
tion was paid to the topography of plants, and he was the first 
to distinguish, to lay down rules, and to supply models for these 
two important elements in their life-history —namely, their 
habitats or topographical localisation, and their stations, or the 
physical nature of their habitats, In his ‘‘ Stationes Plantarum,”’? 
Linneeus defines with precision twenty-four stations characterised 
by soil, moisture, exposure, climate, &c., which, with compara- 
tively slight modifications and improvements, have been adopted 
by all subsequent authorities. Nor, indeed, was any marked 
advance in this subject made, till geological observation and 
chemical analysis supplementcd its shortcomings. In his essay 
“De coloniis plantarum,” published fourteen years after the 
‘*Stationes,” 2 he says, ‘‘ Qui veram cunque et solidam plantarum 
scientiam aucupatur, patriam ipsarum ac sedem cujusque pro- 
priam haud sane ignorabit,” and he proceeds to give an outline 
of the distribution of certain plants on the globe, according to 
climate, latitude, &c., and to indicate their means of transport 
by winds, birds, and other agencies. India (meaning the tropics 
of both worlds) he characterises as the region of palms; the 
temperate latitude-, of herbaceous plants; the northern, of 
mosses, alge, and conifers; and America, of ferns ;—thus 
preparing the way for the next great generaliser in the field.* 

This was the most accomplished and prolific of modern 
travellers, Humboldt, who made botany a chief pursuit during all 
his journeys, and who seems, indeed, to have been devated to it 
from a very early age. His first work was a botanical one, the 
“*Flora Friburgensis,” and we have it on his own authority that 
three years hefore its publication, when he was only just of age 
(in 1790) he communicated to his friend G. Forster, the com- 
panion of Cook in his second voyage, a shetch of a geography of 
plants. It was not, however, till his return from America that 
his first essay on Botanical Geography * appeared, which at once 
gave him a very high position as a philosophical naturalist. Up 
to the period of its appearance there had been nothing of the 
kind to compare with it for the wealth of facts, botanical, 
meteorological, and hypsometrical, derived from his own obser- 
vations, from the works of travellers and naturalists, and from 
personal communication with his contemporaries, all correlated 
with consummate skill and discussed with that lucidity of exposi- 
tion of which he wasa master. The great feature of this essay is 
the exactness of the methods employed for estimating the condi- 
tions under which species, genera, and families are grouped geo- 
graphically, and the precision with which they are expressed. 

This was succeeded in 1815, and subsequently, by four other 
essays on the same subject. Of these the most valuable is the 
“Prolegomena,”® in which he dwells at length on the value of 


t Amenitates Academica, vol. iv. p. 64, 17546 

2 Ibid. vol, viii. p. 1, 1768. 

3 Between the dates of the writings of Linnaeus and Humboldt, two 
notable works on geographical distribution appeared. One by Frid, 
Stromeyer (‘‘ Commentatio inauguralis sistens Historiz Vegetabilium Geo- 
graphica: specimen,” Gottingen, 1800), is an excellent syllabus of the points 
to be attended to in the study of distribution, but without examples ; the 
other is a too generat work by Zimmermann, entitled, ‘Specimen Zoologiz 
Geographic, Quadrupedum Domicilia et Migrationes sistens,” Lugd. Bat. 
1777, which he followed by ‘‘Geographische Geschichte des Menschen und 
der allgemein verbreiteten vierfiissigen Thiere, nebst einer hieher gebérigen 
zoologischen Weltcharte, Leipzig, 1778-1783.”” 

4 © Essai sur la Géographie des Plantes,’” par A. de Humboldt et Aimé 
Bonpland; rédigée par A. de Humboldt, In & la Classe des Sc, Phys. et 
Math. de 1'Instituc Nationale, 17 Nivdse de 1’An 13. 1805. 

5 “ De Distributione Geographica plantarum secundum Cceli temperiem et 
altitudinem Montium, Prolegomena.” ‘This appeared in quarto in the first 
volume of the ‘** Nova Genera et Species Plantarum” in r8rs, and separately 
in an octayo form in 1817. Humboldt’s other works cn geographical distri- 
bution are *Notationes ad Geographiam Plantarum spectantes,”’ 1815; 
‘*Ansichten der Natur,” 1808, and ed. 2, 1827; ‘‘ Nouvelles Recherches sur 
les lois que Ion observe dans la Distribution des formes yég¢tales” (1816); 
andan article with a similar title in the *‘ Dictionnaire des Sciences Naturelles,” 
vol. xviii p. 422, 1820. 


numerical data, and explains his “ Arithmeticze botanices,” which 
consists in determining the proportion which the species of 
certain large families or groups of families hear to the whole 
nuinber of species composing the floras in advancing from the 
Equator to the Poles, and in ascending mountains. Some kinds 
of plants, he says, increase in numbers relatively to others in 
proceeding from the Equator to the Poles, as ferns, grasses, 
amentiferous trees, &c. ; others decrease, as Rubiacez, Mal- 
yacee, Composite, &c.; whilst others still, as Labiata, Cruci- 
ferce, &c., find their maximum in temperate regions, and decrease 
in both directions. He adds that it is only by accurately mea- 
suring this decrease or increase that laws can be established, 
when it is found that these present constant relations to parallels 
of temperature,? Furthermore, he says that in many cases the 
whole number of plants contained in any given region of the 
globe may be approximately determined by ascertaining the 
number of species of such families, 

The importance of this methcd of analysing the vegetation of 
a country in researches in geographical botany is obvious, for it 
affords the most instructive method of setting forth the relations 
that exist between a flora and its geographical position and 
climatal conditions, 

Humboldt’s labours on the laws of distribution were not 
limited to floras, they included man and the lower animals, 
cultivated and domesticated, as well as native; they may not he 
works of the greatest originality, but they show remarkable 
powers of observation and reflection, astonishing industry, con- 
scientious exactitude in the collection of data, and sagacity in 
the use of them; he is indisputably the founder of this depart- 
ment of geographical science. 

No material advance was made towards improving the laws of 
geographical distribution? so long as it was believed that the 
continents and oceans had experienced no great changes of 
surface or of climate since the introduction of the existing 
assemblages of animals and plants, This belief in the com- 
parative stability of the surface was first dispersed by Lyell, 
who showed that a fauna may be older than the land it inhabits. 
To this conclusion he was led by the study of the recent and 
later tertiary molluscs of Sicily, which he found had migrated 
into that land before its separation from the continent of Italy. 
Just, he adds, as the plants and animals of the Phlegreean fields 
had colonised Monte Nuovo since that mountain was thrown up 
in the sixteenth century ; whence, he goes on to say, we are 
bronght to admit the curious result, that the fauna and flora of 
Val de Noto, and of some other mountain regions of Italy, are 
of higher antiquity than the country itself, having not only 
flourished before the lands were raised from the deep, but even 
hefore they were deposited beneath the waters.3 The same idea 
occurred to Darwin, who, alluding to the very few species of 
living quadrupeds which are altogether terrestrial in habit, that 
are common to Asia and America, and to these few being 
confined to the extreme frozen regions of the North, adds, *‘ We 
may safely look at this quarter (Behring’s Straits), as the line of 
communication (now interrupted by the steady progress of 
geological change), by which the elephant, the ox, and the 
horse entered America, and peopled its wide extent.” 4 

The belief in the stability of climatal conditions during the 
lifetime of the existing assemblages of animals and plants was 
also dispelled by the discovery, throughout the northern temperate 
regions of the old and new worlds, of Arctic and boreal plants 
on all their mountains, and of these fossilised on their lowlands, 
and which discoveries led to the recognition of the glacial period 
and glacial ocean. ; 

The first and boldest attempt to press the results of geological 
and climatal changes into the service of botanical and zoological 
geography was that of the late Edward Forbes, a naturalist of 
genius, who, like Tournefort, chose the Levant as the field for 
his early labours. In the year 1846, Forbes communicated a 
paper to the Natural History section of this Association, on the 
distribution of endemic plants, especially those of the British 


I Hnmboldt’s isothermal lines and laws of geographical distribution are 
obviously the twin results of the same researches, one physical, the other 
biological. . 

a ira not hereby imply that no progress was made in the knowledge of the 
facts of distribution, for, over and above many treatises on the distribution of 
the plants of local floras, there appeared, in 1816, Schouw’s “ Dissertatio de 
sedibus plantarum originariis’’; which was followed in 1822 by his excellent 
“Grundtrack til el almendelig Plante-Geographie.”” of which the German 
edition is entitled, ‘‘ Grundziige ciner allgemeinen Pflanzengeographie. 

3 “ Principles of Geology,”’ ed. 3, vol. tii. p. 376, 1834. 

4 Yournal of Researches in Geology and Natural History, &¢., pe 15% 
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Islands, considered with regard to geological changes.!_ In this 
paper the British flora is considered to consist of assemblages of 
plants from five distinct sources, which, with the exception of 
one, immigrated during periods when the British Isles were 
united to the continent of Europe, and have remained more or 
less localised in England, in Scotland, or in Ireland. Of these 
he considered the Pyrenean assemblage, which is confined to the 
west of Ireland, to be the oldest, and to have immigrated, after 
the eocene period, along a chain of now submerged mountains, 
that extended across the Atlantic from Spain to Ireland, and 
indeed formed the eastern boundary of an imaginary continent of 
miocene age, which extended to the Azores Islands, and beyond 
them. This, the *‘ Atlantis” of speculative geologists, has long 
since been abandoned, The second assemblage is of plants 
characteristic of the South-West of France, which now prevail 
in Devon, Cornwall, and the Channel Islands ; their immigration 
he assigns to a miocene date, probably corresponding to the red 
crag. The third assemblage is of plants of the North-East of 
France, which abound in the chalk districts of the Sonth- Eastern 
connties of England; their immigration is referred to the era of 
the mammaliferons crag. The fourth is of Alpine plants now 
found on the mountains of Scotland, Wales, and England ; these 
were introduced mainly by floating ice from Scandinavia during 
the glacial period, when the greater part of the British Isles 
were submerged, its mountain tops forming part of a chain of 
islands in the glacial sea that extended to the coast of Norway ; 
this was during the newer pliocene period. Lastly, the Germanic 
plants were introduced during the upheaval of the British Islands 
from the glacial ocean, and as the temperature was gradually 
increasing ; these are spread over the whole islands, though more 
abundant on the Eastern side. At the commencement of this 
immigration England was supposed to be continuous with the 
Germanic plains, from which it was subsequently severed by the 
formation of the English Channel. Also, at the commencement 
of this immigration, Ireland was assuined to be continuons with 
England, to be early severed by the formation of the Irish Sea ; 
which severance, by interrupting the migration of Germanic 
types, accounts for the absence of so many British animals in the 
sister island. 

I have thus briefly related Forbes’ views, to show how pro- 
foundly he was impressed with the belief that geographical and 
climatal conditions were the all-powerful controllers of the 
migrations of animals and plants. Forbes was the reformer of 
the science of geographical distribntion.* 

Before the publication of the doctrine of the origin of species 
by variation and natural selection, all reasoning on their distribu- 
tion was in subordination to the idea that these were permanent 
and special creations ; just as, before it was shown that species 
were often older than the i-lands and mountains they inhabited, 
naturalists had to make their theories accord with the idea that all 
migration took place nnder existing conditions of land and sea, 
Hitherto the modes of dispersion of species, genera, and families 
had been traced ; but the origin of representative species, genera, 
and families remained an enigma?; these could be explained 
only by the supposition that the localities where they occnrred 
presented conditions so similar that they favoured the creation of 
similar organisms, which failed to account for representation 
occurring in the far more numerous cases where there is no dis- 
coyerable similarity of physical conditions, and of their not 
occurring in places where the conditions are similar. Now under 
the theory of modification of species after migration and isola- 
tion, their representation in distant localities is only a question 


1 British Association Reports, 1845. pt. ii. p. 67, and Annals and Maga- 
zine of Natural History, vol. xvi. p. 126. This the author followed by a 
much fuller exposition of the subject, which appeared in the Memotrs of the 
Geological Survey of the United Kingdom, vol. i. p. 336 (1846), entitled * On 
the Connection between the distributiun of the existing flora and fauna of the 
British Isles, and the geological changes which have affected their area, 
especially during the epoch of the northern drift."" After many years 
interval I have re-read this Memoir with increased pleasure and profit. The 
stores of exact information which he collected concerniog the plants, the 
animals, and the geology of Europe and North America, appear to me to be 

- no less remarkable than the skill with which he correlated them and educed 
from the whole so many very original and in great part incontrovertible 
conclusions, 

2 [ cannot dismiss the subject of the geography of the British flora witbout 
an allusion to the lahours of Hewett Cottrell Watson, who, after a life devoted 
to the topography of British plants, was laid in the grave only a month ago. 
Watson was the first botagist who measured the altitudinal range of each 
species, and, by a rigidly statistical method, traced their distribution in every 
county, and grouped them according to their continental affinities, as well as 
by the physical conditions of their habitats. 

% The representation of species Forbes alludes to as ‘‘an accident . . . 
ee hitherto not been accounted for’? (Me. Geol. Survey, jvol. i. 
P- 351) 


of tine and changed physical conditions. In fact, as Darwin 
well sums up, all! the leading facts of distribution are clearly 
explicabl: under this theory ; such as the multiplicatioa of new 
forms ; the importance of harriers in forming and separating 
zoological and botanical provinces ; the concentration of related 
species in the same area; the linking tozether under different 
latitudes of the inhabitants of the plains and mountains, of the 
forests, marshes, and deserts, and the linking of these with the 
extinct beings which formerly inhabited the same areas ; and the 
fact of different forms of life occurring in areas having nearly 
the same physical conditions. 

; With the establishment of the doctrine of the orderly evolu- 
tion of species under known laws, I close this list of those 
recognised principles of the science of geographical distribution 
which must guide all who enter npon its pursuit. As Humboldt 
was its founder, and Forbes its reformer, so we must regard 
Darwin as its latest and greatest lawgiver. With their example, 
and their conclusions to guide, advance becomes possible when- 
ever discovery opens new paths, or study and reflection retraverse 
the old ones, 

And it was not long before paleontology brought to the sur- 
face new data for the study of the present and past physical 
geography of the globe. 

This was the discovery in Arctic latitudes of fossil plants whose 
existing representatives are to be found only in warm temperate 
ones. To Arctic travellers and voyagers this discovery is wholly 
due. Of these I believe I am correct in saying that Sir John 
Richardson was the earliest, for he, in the year 1848, when 
descending the McKenzie River to the Polar Sea in search of 
the Franklin Expedition, found in lat. 65° N. beds of coal, be- 
sides shales full of leaves of forest-trees belonging to such genera 
as the maple, poplar, taxodinm, oak, &c. In the narrative of 
his journey ? Richardson mentions these fossils, and figures some 
of them; and in a subsequent work? he speaks of them as 
‘*leaves of decidnous trees belonging to genera which do not in 
the present day come so far north on the American continent by 
ten or twelve degrees of latitude.” This discovery was followed, 
in 1853, by the still more remarkable one, by Capt. M‘Clure and 
Sir Alexander Armstrong (during another search for Sir John 
Franklin), of pine cones and acorns imbedded in the soil of 
Banksland, in lat. 75° N., at an elevation of 300 feet above 
the sea level. And again in 1854 Dr. Lyall found extensive 
accuinulations of similar fossils near Discoe in Greenland (lat. 
7o N.), during the retarn of Sir Edward Belcher’s searching 
expedition. Nor are these fossils confined to America: they 
have been found in Spitzbergen, in Siberia, and in many other 
localities within the Polar area as well as south of it, proving 
that forests of deciduons trees, in al] respects like those of the 
existing forests of the warin temperate regions, approached to 
within ten degrees of the Pole. The first of these collections 
critically examined was Dr. Lyall’s; it was communicated to 
Prof. Heer of Zurich, the highest authority on the flora of the 
Tertiary period, and described by him,* as were also subse- 
quently all the other collections brought from the Arctic 
regions.° 

The examination of these fossil Jeaves revealed the wonderful 
fact that, not only did they belong to genera of trees common 
to the forests of all the three northern continents, such as planes, 
beeches, ashes, maples, &c., but that they also included what 
are now extremely rare and even local genera, as sequoia, liquid- 
amber, magnolia, tulip-trees, gingkos, &c., proving that the 
forests were of a more mixed character than any now existing. 
These results opened up a new channel for investigating the 
problem of distribution, and the first naturalist to enter it as a 
botanist, Dr. Asa Gray, who pursued it with brilliant results, 
embodied in a series of memoirs on the vegetation of the United 
States of America, and of which my notice must be most brief. 

When studying the collections of Japanese plants brought by 
the officers of Wilkes’ expedition, Dr. Gray found cumulative 
evidence of the strong affinity between the flora of Eastern Asia 

. Of the many pre-Darwinian writers on distribution who advocated the 
Lamarckian doctrioe of evolution,I am not aware of any who suggested that 
it would explain the existence of representative species, or indeed any 
other of the phenomena of distribution. Von Baer, however, io tbe very 
year of the publication of the first edition of the ‘* Origin of Species,”? ex- 
pressed his conviction, chiefly grounded oa the laws of geographical distri- 
bution, that forms now specifically distinct have descended from a siogle 
parent form. See “Origin of Species,’’ ed. 5, Historical Sketch, p, 23. , 

2 ‘Boat Voyage through Rupert's Land and in the Arctic Sea,” vol i. 
p. 186. 3 ‘Polar Regions,”’ p. 289. ay 

4 “Ueber die von Dr. Lyall in Grinland entdeckten fossilen Pflanzen 
Ziirich Viertedahrschr, vol vii, p 176 (1862). 
| 5 “Flora fossilis Arctica,” 
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and Eastern North America, to the exclusion of the western 
half of that continent ; and also that Europe and Western Asia 
did not share in this affnity. But what especially attracted his 
attention was, that this affinity did not depend only on a few 
identical or representative genera, but upon many endemic 
genera of exceptional character, and often consisting of only 
two almost identical species. This led to a rigorons comparison 
of those plants with the fossils from the Arctic regions whose 
affinities had been determined by Heer, and with others which 
had been meanwhile accumulating in the United States, and had 
heen described by Lesquereux ; and the result was what I may 
call an abridged outline history of the flora of North America 
in its relations to the physical geography of that country, from 
the Cretaceons to the present time. 

The latest researches which have materially advanced our 
knowledge of the laws of distribution are those of Prof. Blytt 
of Christiania, His essay on ‘‘The Immigration of the Nor- 
wegian Flora during alternately Rainy and Dry Periods” has 
for its object to define and localise the various assembliges of 
plants of which that flora is composed, and to ascertain their 
mother-country and the sequence of their introduction, The 
problem is that of Prof, Forbes, which I have already described 
to you, only substituting Norway for the British Isles. Both 
these authors invoke the glacial period to account for the dis- 
persion of Arctic plants, both deal with a rising land, both 
assume that immigration took place over lands but Prof. Blytt 
finds another and most powerful controlling agent, in alternatinz 
ct of greater moisture and comparative drouzht, of which 
the Norwegian peat bozs afford ample proof. These hogs were 
formed during the rise of the land, as the cold of the glacial 
period declined. They are found at various heights above the 
sea in Norway; the most elevated of them are of course the 
oldest, and contain remains of the earliest immigrants. The 
lowest are the newest, and contain remains of the latest intro- 
duced plants only. The proofs of the alternating wet and dry 
seasons rent on the fact that the different layers of peat in each 
bog present widely different characters, contain the remains of 
different asseinblages of plants, and these characters recur in the 
same order in all the hogs. First there is a layer of wet spongy 
peat, with the remains of boz-mosses and aquatic plants; this 
gradually passes upwards into a layer of dry soil containing the 
remains of many land plants, and prostrate trunks of trees, 
showing that the country was forested. To this succeeds wet 
spongy peat as before, to be again covered with dry peaty soil 
and tree trunks, &c., andso on, From an examination of the 
plant remains in these formations Prof, Blytt draws the following 
conclusions :— 

The Norwegian flora hezan with an immigration of Arctic 
plants during a dry period, evidence of which he finds in the 
presence of the remains of these heneath the lowest layer of peat. 
As the climate became warmer and the land rose, a rainy period 
set in, accompanied by an immigration of sub-Arctic plants 
(juniper, mountain ash, aconites, &c.), which to a great extent 
replaced the Arctic flora, which is impatient of great wet. This 
was the period of the first peat-bog formation. It was followed 
by a dry period, during which the bogs gradually dried up; 
while with the increasing warmth, deciduons trees and their 
accompanying herbaceous vegetation were introduced. The 
succeeding rainy season produced a second peat-formation, 
killing and burying the deciduous trees, the increasing warmth 
at the same time bringing in the Atlantic flora, characterised by 
the holly, foxglove, and other plants now confined in Norway 
to the rainy Atlantic coast. To this succeeded a third period of 
drought, when the bogs dried wp, and pine-forests with their 
accompanying plants immigratel into Norway, to be in like 
manner destroyed and buried by bog earth during the next fol- 
lowing rainy period ; and it was during these last alternations 
that the subboreal plants now affectiag the lowest south-eastern 
districts of Norway were introduced; and the sub-Atlantic 
plant., the most southern of all the types which are confined to 
the extreme south of the country. 

It would be premature to regard all Prof. Blytt’s recurrent 
period: as irrefragably established, ‘or his correlations of these 
with the several floras as fully proved ; but there is no doubt, I 
think, that he has brought forward a vera causa to account for 
the alternation of dry country with wet country plants in Norway, 
and one that must have both actively promoted the first introduc- 
tion of these into that conntry, asal-o influenced their subsequent 
localisation. It would strengthen Prof. Blytt’s conclu -ions very 
much if his alternating periods of rain and drought should be 
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found to harmonise with Mr. Croll’s recurrent astronomical 
periods, and with Mr. Geikie’s fluctuations of temperature during 
the decline of the Glacial epoch: so would also the fiuding in 
the bogs of Scotland a repetition of the conditions which obtain 
in those of Norway; and there are so very many points of 
resemblance iu the physical geography and vegetation of these 
two countries that I do not doubt a comparison of their peat 
formations would yield most instructive results, 

Thus far all the knowledge we have obtained of the agents 
controlling geographical distribution have been derived from 
observations and researches on northern animals and plants, 
recent and tertiary. Turning naw to the southern hemisphere, 
the phenomena of distribution are much more difficult of 
explanation. Geographically speaking, there is no Antarctic 
flora Ep a few lichens and sea-weed.. The plants called 
Antarctic,’ from their analogy with the Arctic, are very few in 
number, and nowhere cross the 62° of south latitude. They are, 
in so far as they are endemic, confined to the southern islands of 
the great southern ocean, and the mountains of South Chili, 
Au tralia, Tasmania, and New Zealand; whilst the few non- 
endemic are species of the nearest continents, or are identical 
with temperate northern or with sub-Arctic or even Arctic 
species. Like the Arctic flora, the Antarctic is a very uniform 
one round the globe, the same species, in many cases, especially 
the non-endemic, occurring on every island, though there are 
souetimes thousands of nules of ocean between the nearest of 
these. And, as many of the island plants reappear on the 
mountains above mentioned, far to the north of their island 
homes, it is inferred on these ground., as well as on astron mical 
and geological, that there was a glacial period in the southern 
temperate zone as well as in the northern, 

The south temperate flora is a fourfold one. South America, 
South Africa, Australia, and New Zealand contain each an 
assemblage of plants differing more by far amongst themselves 
than do the floras of Europe, North Asia, and North America ; 
they contain, in fact, few species in common, except the Ant- 
arctic ones that inhabit their mountains, These south temperate 
plauts have their representative species and gencra on the moun- 
tains of the tropics, each in their own meridian only, and there 
they meet immigrants from all latitudes of the northern heai- 
sphere, Thus the plants of Fuegia extend northward along the 
Andes, ascending as they advance. Anstralian genera reappear 
on the lofty mountain of Kini-balu in Borneo; New Zealand 
ones on the mountains of New Caled mia; and the most inter- 
esting herbarium ever brouzht from Central Africa, that of Mr. 
Joseph Thomson, from the highlands of the lake districts, con- 
tains many of the endemic genera, and even species of the Cape 
of Good Hope. Nor does the northern representation of the 
south temperate flora cease within the tropics; it extend. to the 
middle north temperate zone; Chilian genera reappearing in 
Mexico and California; South African in North Africa, in the 
Canary Island , and even in Asia Minor?; and An-trahan in 
the Khasia Mountains of East Benzal, in East China and 
Japan. 

So too there is a representation of genera in the southern teim- 
perate continents, feeble numerically compared to what the 
north presents, but strong in other respects, This is shown by 
the families of Proteacex, Cycadex, and Restiacex, abounding 
ia South Africa and Australia alone, though not a single species 
or even genus of these families is common to the two couutries 
by New Zealand, with a flora differing in almost every element 
from the Chilian, yet having a few species of both calceolaria 
and fuchsia, genera otherwie purely American; whil-t as 
regards Australia and New Zealand, it is difficult to say which 
are the most puzzling, the contrasts or the similarities which their 
animal and vegetable productions present, 

These features of the vegetation of the south temperate and 
Antarctic regions, though they simulate those of the north 
temperate and Arctic, may not originate from precisely similar 
causes. In the absence of such evidence as the fossil animals 
and plants of the north affords,? there is no proof that the Ant- 


2 For accounts of the Antarctic flora see the “ Botany '’ of the Antaretic 
Expedition of Sir James Ross, where the relations of the floras of the sonthern 
hemisphere with the Antarctic are discussed in introductory chapters. 

? Pelargonium Endlicherianum in the Taurus is a remarkable instance, 

3 The only fossil leaves hitherto found in higher southern tatitudes are 
those of beeches, closely allied to existing southern species, brought by 
Darwin from Fuegia. In one locality alone beyond the forest region of the 
south have fossil plants been found; there were silicified trunks of trees ia 
lava beds of Kerguelen’s Island (discovered by myself forty years ago). It 
is deeply to be regretted that searches for shales containing fossils were not 
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arctic plants fonnd on the south temperate Alps, or the south 
temperate plants found in the mountains of the tropics, originated 
in the south ; though this appears probable from the absence in 
the south of so many of the leading families of plants and 
animals of the north, no less than from the number of endemic 
forms the south contains. These considerations have favoured 
the speenlation of the former existence, during a warmer period 
than the present, of a centre of creation in the Southern Ocean, 
in the form of either a continent or of an archipelago, from 
which both the Antarctic and sonthern endemic forms radiated. 
Ihave myself suggested continental or insular extension* as a 
means of aiding that wide dispersion of species over the Southern 
Ocean, which it is difficult to explain without such intervention ; 
and the discovery of beds of fossil trunks of trees in Kerguelen’s 
Island, testifies to that place having enjoyed a warmer climate 
than its present one. 

The rarity in the existing Archipelago (Kergnelen’s Island, the 
Crozets, and Prince Edward’s Island) of any of the endemic 
genera of the south temperate flora, or of representatives of 
them, is, however, an argument against such land, if it ever 
existed, having been the birthplace of that floras and there are 
two reasons for adopting the opposite theory, that the southern 
flora came from the north temperate zone. Of these, one is the 
number of northern genera and species (which, from their all 
inhabiting north-east Enrope, I have denominated Scandinavian) ° 
that are found in all Antarctic and south temperate regions, the 
majority of them in Fuegia, the flora of which country is, by 
means of the Andes, in the most direct communication with the 
northern one. The other is the fact I have stated above, that 
the several south temperate floras are more intimately related to 
those of the countries north of them than they are to one 
another. 

And this brings me to the latest proponnded theoretical appli- 
cation of the laws of geographical distribution. It is that 
recently advanced hy Mr. Thiselton Dyer, in a lectnre ‘On 
Plant Distribution as a Field of Geographical Research” 3; 
wherein he argues that the floras of all the conntries of the 
globe may be traced back at some time of their history to the 
northern hemisphere, and that they may he regarded in point of 
affinity and specialisation as the natural results of the conditions 
to which they must have been subjected during recent geological 
times, on continents and islands with the configuration of those 
of our globe, This hypothesis derives its principal support from 
the fact that many of the most peculiar endemic plants of the 
south have representatives in the north, some of them living and 
all of them in a fossil state, whilst the northern endemic forms 
have not hitherto been found fossil in the southern regions. So 
that, given time, evolution, continental continuity, changes of 
climate and elevations of the land, and all the southern types 
may be traced back to one region of the globe, and that one 
palzeontology teaches us is the northern. 

A very similar view has been held and published at the same 
time by Count Saporta,4 a most eminent paleontologist, in a 
suggestive essay entitled ‘L’Ancienne Végétation Polaire.” 
Starting from Buffon’s thesis, that the cooling of the globe 
having been a gradnal process, and the Polar regions having 
cooled first, these must have first become fit for organic life, 
Count Saporta proceeds to assume that the termination of the 
azoic period coincided with a cooling of the waters to the point 
at which coagulation of albumen does not take place, when 
organic life appeared in the water itself. I have discussed 
Count Saporta’s specnlations elsewhere ® ; it is sufficient here to 
indicate the more important ones as bearing upon distribution, 
These are that the Polar area was the centre of origination of all 
the successive phases of vegetation that have appeared on the 
globe, all being developed in the north ; and that the develop- 
ment of flowering plants was enormonsly augmented by the 
introduction during the latter part of the secondary periad of 
flower-feeding insects, which brought about cross-fertilisation. 

It remains to allude briefly to the most important general 


made either by the Chadlenger expedition or by the various “transit of 
Venus expeditions *’ that have recently visited this interesting island. 

* “ Flora Antarctica,’’ pp. 230,240. See also Moseley in ¥or77. Linn. Soc. 
Botany, vol. xv. p. 485, and “ Observations on the Botany of Kergnelen’s 
Island,’’ by myself, in the Philosophical Transactions, vol. 168, p. 15. 

? See “ Outlines of the Distribution of Arctic Plants,” Transactions of the 
Linnean Society, vol. xaiii. p. 257, Read June, 1860. 

3 Proceedings of the Royal Geographical Society, vol. xxii, p. 415 (1878) 

4 Comptes rendus of the International Congress of Geographical Science, 
which met in Paris in 1875, but apparently not published till 1877- 

5 Address of the President delivered at the anniversary meeliog of the 
Royal Society of London, November 30, 1878. 


works on distribution that have appeared since the foundation of 
this Association. Of these, the two which take the first rank 
are Prof. Alphonse de Candolle’s ‘‘Géographie Botanique” 
and Mr, Wallace’s ‘‘ Geographical Distribution of Animals.” 
Prof. de Candolle’s work ! appeared at a ‘critical period, when 
the doctrine of evolution with natural selection had only just 
been annonnced, and before the great influence of geological and 
climatal changes on the dispersion of living species had been 
fully appreciated ; nevertheless it is a great and truly philoso- 
phical work, replete with important facts, discussed with full 
knowledge, judgment, and serupulons caution. Of its numer- 
ous valnable and novel features, two claim particular notice, 
namely, the chapters on the history of cultivated and introduced 
plants ; and the further development of Humboldt’s ‘ Arithme- 
tice Botanices,”’ by taking into acconnt the sums of temperatures 
as well as the maxima, minima, and means, in determining the 
amount of heat required to satisfy all the conditions of a plant’s 
life, at the varions periods of its existence, and especially the 
maturation of its seeds. 

Of Mr. Wallace’s great work, ‘‘ The Geographical Distribn- 
tion of Animals,” I cannot speak with sufficient knowledge of 
the subject, and can only appreciate and echo the high praises 
accorded to it by zoologists for its scientific treatment of a vast 
subject. 

The ‘‘Géographie Botanique’’ was followed by the late Dr. 
Grisebach’s ‘‘ Die Vegetation der Erde,’’? which contains an ad- 
mirable summary of the vegetation of the different regions of 
the glote as limited hy their physical features, divested of all 
theoretical considerations, 

For the largest treatment in outline of the whole subject of 
distribution, 1 must refer to the chapters of Darwin's ‘ Origin of 
Species ” which are devoted to it. 

In reference to these and other works, very able and instrne- 
tive discussions of the principles of geograpbica] distribution are 
to be found in the presidential addresses delivered before the 
Linnean Society, in 1869, 1870, and 1872, by the veteran 
botanist, G. Bentham. 

With Mr. Wallace’s ‘‘I:land Life’? I must conclude this 
notice, and very fittingly, for besides presenting an admirable 
account of the origin and migrations of animals and vegetables in 
oceanic and continental islands, it contains a complete and com- 
prehensive analysis of those past and present conditions of the 
globe, astronomical, geological, geographical, and biological, 
which have been the earlier and later directors and controllers 
of the ever-warring forces of organic nature, In this work Mr, 
Wallace independently advocates the view of the northern origin 
of both the faunas and floras of the world. 

I conclude with the hope that I have made the subject of the 
distribution of organic life on the globe interesting to you as 
geographers, by showing on the one hand how much it owes its 
advance to the observations made and materials collected by 
geographical explorers, and on the other how greatly the stndent 
of distribution has, by the nse he has made of these observations 


and materials, edvanced the science of physical geography. 


SECTION G 
MECHANICAL SCIENCE 


OPENING ADDRESS BY SIR W. ARMSTRONG, C.B., D.C.L., 
LL.D., F.R.S., PRESIDENT OF THE SECTION 


THE astonishing progress which has been made in the con- 
struction and application of machinery during the half century 
which has elapsed since the nativity of the British Association 
for the Avancement of Science, is a theme which I might with 
much complacency adopt in this address, but instead of review- 
ing the past and exnlting in our successes, it will be more profit- 
able to look to the fntnre and to dwell on our failures, It is 
but justice to say that by growing experience, by increasing 
facilities of mannfacture, and by the exercise of much skill and 
ingennity, we have succeeded in multiplying and expanding the 
applications of onr chief motér, the steam-engine, to an extent 
that would have appearcd incredible fifty years ago; bunt the 

* Prof. Alph. de Candolle divides his subject into bctanical geography 
and geographical botany ; the distinction is obvions and sound, but the two 
expressions have been so long used and regarded as synonymous, and as 
embracing both branches, that they cannot now be limited each to one. 
Perhaps the terms topographical botany and geographical bc tany would prove 
more acceptable designat‘ons. 4 2 Bey 

? Published in 1872, Translated into French under the title of ‘‘La Végé- 

| tation du Globe,”’ by P. de Tchihachef, Paris, 1875. 
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gratulation inspired by this success is clouded by the reflection 
that the steam-engine, even in its best form, remains to this day 
a most wasteful apparatns for converting the energy of heat into 
motive power. Our predecessors of that period had not the 
advantage of the knowledge which we possess of the true nature 
of heat, and the conditions and limits affecting its utilisation. 
In their time heat was almost universally regarded as a fluid 
which, under the name of caloric, was supposed to lie dormant 
in the interstices of matter until forced ont by chemical or 
mechanical means, Although Bacon, Newton, Cavendish, and 
Boyle all maintained that heat was only internal motion, and 
although Davy and Rumford not only held that view, but proved 
its accuracy by experiment, yet the old notion of caloric continued 
to hold its ground, until] in more recent times Joule, Meyer, 
Codling, and others put an end to all doubt on the subject, and 
established the all-important fact that heat is a mode of motion 
having, like any other kind of motion, its exact equivaleat in 
terms of work. By their reasonings and experiments it has been 
definitely proved that the quantity of heat which raises the tem- 
perature of a pound of water 1° Fahrenheit, has a mechanical 
valne eqnal to lifting 772 lbs. one foot high, and that conversely 
the descent of that weizht from that height is capable of exactly 
reproducing the heat expended. 

The mechanical theory of heat is now universally accepted, 
althongh a remnant of the old doctrine is displayed in the con- 
tinued use of the misleading term ‘latent beat.” According to 
the new theory, heat is an internal motion of molecules capable 
of being communicated from the molecnles of one body to those 
of another, the result of the imparted motion being either an 
increase of temperature, or the performance of work. The work 
may be either external, as where heat, in expinding a gas, pushes 
away 2. resisting body, or it may be internal, as where heat pulls 
asunder the cohering particles of ice in the process of liqnefac- 
tion, or it may be partly internal and partly external, as it is in 
the steam engine, where the first effect of the heat is to separate 
the particles of water into vapour, and the second to give motion 
to the piston. Internal as well as external work may be recon- 
verted into heat, bunt until the reconversion takes place, the heat 
which did the work does not exist as heat, and it is delusive to 
call it ‘‘latent heat.” All heat problems are comprised under 
the three leading ideas of internal work, external work, and 
temperature, and no phraseology should be used that conflicts 
witlr those ideas. 

The modern theory of heat has thrown new light upon the 
theory of the steam-engine, We now know what is the mecha- 
nical value in foot-pounds of the heat evolved in the combustion 
of one pound of coal. In practice we can determine how much 
of that heat is trans:nitted to the water in the boiler, and we are 
tauzht how to calculate the quantity which in the process of 
vaporisation takes the forn of internal work. We can determine 
how much disappears in the engine in the shape of external work, 
including friction, and the remainder, with the exception of the 
trifling quantity saved in the feed-water, we know to be lost. 
Taking a good condensing engine as an example, we may 
ronghly say that, dividing the whole heat energy into ten equal 
pirts, two escape by the chimney, one is Jost hy radiation and 
friction, six remain unused when the steam is discharged, and 
only one is realised in useful work. It may be fully admitted 
that the greater part of the aggregate lo:sis inevitable ; but are 
we to suppose that the resources of science, inzennity, and skill 
have been exhausted in the attainment of so miserable a result ? 
Nothing but radical changes can be expected to produce any 
great mitigation of the present monstrous waste, and withont 
presuming to say what measures are practicable and what are 
not, I will briefly point out the directions in which amelioration 
is theoretically possible, and shall afterwards advert to the ques- 
tion whether we may hope to evade the difficulties of the steam- 
engine by resorting to electrical methods of obtaining power. 

To begin with the loss which takes place in the application of 
heat to the boiler; why is it that we have to throw away, at the 
very ontset of our operations, twice as much heat as we succeed 
in utilising in the engine? The answer is, that in order to force 
a transmission of heat from the fire to the water in the boiler, a 
certain excess of temperature over that of the water must exist 
in the furnace and flues, and the whole of the heat below the 
required excess mnst pass away unused, except the trifling por- 
tion of it which disappears in the production of drauzht. 
Further, that since we cannot avoil admitting the nitrogen of 
the air along with the oxygen, we have to heat a large volume of 
nentral gas which has no other effect than to rob the fire. Con- 


sidering what efforts have been made to facilitate the transmission 
of the heat by angmenting the evaporative surface, and using thin 
tnhes as flues, it is vain to expect any great result from further 
perseverance in that direction, and unless a method can be devised 
of burning the fuel inside instead of outside the apparatus, so as 
to nse the heated gases conjointly with the steam as a working 
medinm in the engine, a remedy appears to be hopeless. We 
already practise internal combustion in the gas-engine, and it is 
clear that with gaseous fuel, at all events, we could associate 
such a mode of combnstion with the vaporisation of water. We 
may even regard a gun as an engine with internally-burnt fuel, 
and here I may remark that the action of heat in a gun is strictly 
analozous to that of heat ina steam-engine. In both cases the 
heat is evolved from chemical combination, and the resulting 
pressures differ only in degree. The gun is the eqnivalent of the 
cylinder, and the shot of the piston, and the diagrams repre- 
senting the pressure exerted in the two cases bear a close resem- 
blance to each other. While the powder is burning in the gun 
we have a nearly uniform pressure, just as we have in the cylinder 
while the steam is e itering, and in both cases the uniform pressnre 
is followed by a dimicishing pressure, represented by the usnal 
curve of expansion. If in the steam-engine we allowed the 
piston to be blown out it would act as a projectde, and if in the 
gun we opposed mechanical resistance to the shot, we might 
utilise the effect in a quieter form of motive power. But it is a 
remarkable fact that such is the richness of coal as a store of 
mechanic:! energy that a pound of coal, even as used in the 
steam-engine, produces a dynamic effect about five times greater 
than a pound of gunpowder burnt ina gun. I cannot, however, 
on this account encourage the idea that steam may be advan- 
tageonsly substitute for gunpowder in the practice of gunnery. 
And now to turn from the fire which is the birthplace of 
the motive energy, let us follow it in the steam, to the con- 
denser, where most of it finds a premature tomb. From the 
point at which expansion commences in the cylinder the tem- 
perature and pressure of the steam begin to run down, and if 
we could continue to expand indefinitely, the entire heat would 
be exhansted, and the enerzy previously expended in separating 
the water into steam would be wholly given up in external 
effect; bnt this exhaustion would not be complete wutil the 
absolute zero of temperature was reached (viz. 461° below the 
zero of Fahrenheit). I do not mean to say that an ideally 
perfect engine neces:arily involves unlimited expansion, seeing 
that if instead of discharginz the steam at the end of a given 
expansion, we made the engine itself do work in compressing it, 
we might, nnder the conditions of Carnt’s reversible cycle, so 
ju-tly celebrated as the foundation of the theory of the steam- 
engine, recomnence the action with all the unutilised he2t in an 
available form. But an engine upon this principle could only 
give an amount of useful effect correspondinz to the difference 
between the whole work done by the engine, and that very large 
portion of it expended in the operation of compression, and this 
difference viewed in relation to the necessary size of the engine, 
would be quite insignificant, and would in fact be wholly swal- 
lowed up in friction. Carnot did not intend to sngzest a real 
engine, and his hypothesis therefore takes no cognisance of 
losses incident to the application of an actual fire to an actual 
boiler. His ideal engine is also supposed to be frictionless, and 
impervions to heat except at the point where heat has to be 
transmitted to the water, and there the condition of perfect 
conduction is assumed. In short an engine which would even 
approximately conform to the conditions of Carnot’s cycle is an 
impossibility, and a perfect steam-engine is alike a phantom 
whether it be sought for in the cyclical process of Carnot, or 
under the condition of indefinite expansion. Practically we 
have to deal with a machine which, like all other machines, is 
subject to friction, and in expanding the steam we quickly arrive 
at a point at which the reduced pressure on the piston is 
so little in excess of the friction of the machine as to render the 
steam not worth retaining, and at this point we reject it. In 
figurative language we take the cream off the bowl and throw 
away the milk. We do save a little by heating the feed water, 
but this gain is very small in comparison with the whole loss, 
What happens in the condenser is, that all the remaining energy 
which has taken the form of internal work is reconverted into 
heat, but it is heat of so low a grade that we cannot apply it to 
the vaporisation of water. But although the heat is too low to 
vaporise water it is not too low to vaporise Ether. If instead of 
condensing by the external application of water we did so by 
the similar application of ether, as proposed and practised by 
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M. du Trembley twenty-five years ago, the ether wonld be 
vaporised, and we should be able to start afresh with high ten- 
sion vapour, which in its turn would be expanded until the 
frictional limit was again reached. At that point the ether 
would have to be condensed by the outward application of cold 
water and pumped back, in the liquid state, to act over again in 
a similar manner. This methvd of working was extensively 
tried in France when introduced by M. du Trembley, and the 
results were sufficiently encouraging to justify a resumption of 
the trials at the present time, when they could be made under 
much mure favourable conditions. There was no question as to 
the economy effected, but in the discussions which took place on 
the subject it was contended that equally good results might be 
attained by improved applicaticns of the steam, without resort- 
ing to an additional medium, The compound engine of the 
present day does in fact equal the efficiency of Du Trembley's 
combined steam- and ether-engine, but there is no reason why 
the ether apparatus should not confer the same advantage on 
the modern engine that attended its application to the older 
form. The objections to its use are purely of a practical nature, 
and might very possibly yield to per: evering efforts at removal. 

I need scarcely notice the advantage to be derived from in- 
creasing the initial pressure of the steam so as to widen the 
range of expansion by raising the upper limit of temperature 
instead of reducing the lower one. It must be remembered 
however that an increase of temperature is attended with the 
serious drawback of increasing the quantity of heat carried off 
by the gases from the fire, and also the loss by radiation, so that 
we have not so much to gain by increase of pressure as is 
commonly imagined. 

But even supposing the steam-engine to te improved to the 
utmost extent that practical considerations give us reason to 
hope for, we should still have to adjudge it a wasteful though a 
valuable ervant. Nor does there appear to be any prospect of 
substituting with advantage any other form of thermodynamic 
engine, and thus we are led to inquire whether any other hind 
of energy is likely to serve us better than heat, for motive power. 

Most people, especially those who are least competent to 
judge, louk to electricity as the coming panacea for all mecha- 
nical deficiency, and certainly the astonishing progress of electri- 
city as applied to telegraphy, and to those marvellous instru- 
ments of recent invention which the British Pest Office claims to 
include in its monopoly of the electric telegraph, as well as the 
wonderful advance which electricity has made as an illuminating 
ageut, does tend to impress us with faith in its future greatness 
in the realm of motive power as well. 

The difference between heat and electricity in their modes of 
mechanical action is very wide. Heat acts by expansion of 
volume which we know to be a neces-arily wasteful principle, 
while electricity operates by attraction and repulsion, and thus 
produces motion in a manner which is subject to no greater loss 


of effect than attends the motive action of gravity as exemplified | 


in the ponderable application of falling water in hydraulic 
machines. If thea we could produce electricity with the same 
facility and economy as heat, the gain would be enormou,, but 
this, as yet at least, we cannot do. At present by far the 
cheapest method of generating electrivity is by the dynamic 
process. Instead of beginning with electricity to produce 
power, we begin with power to produce electricity. As a 
secondary motor an electric engine may, and assuredly will, 
play an important part in future applications of power, but our 
present inquiry relates to a primary, and not a secondary, em- 
ployment of electricity. Thus we are brought to the question, 
From what source, other than mechanical action, can we hope 
to obtain a supply of electricity sufficiently cheap and abundant 
to enable it to take the place of heat as a motive energy? Itis 
commonly said that we know so little of the nature of electricity 
that it is impossible to :et bounds to the means of obtaining it; 
but ignorance is at least as liable to mislead in the direction of 
exaggerated expectation as in that of incredulity. It may be 
freely admitted that the nature of electricity is much less under- 
stood than that of beat, but we know that the two are very 
nearly allied. The doctrine that heat consists of internal motion 
of molecules may be accepted with almost absolute certainty of 
its truth, The old idea of heat being a separate entity is no 
longer held except by those who prefer the fallacious evidence 
of their senses to the demonstrations of science. So also the 
old idea of electricity having a separate existence from tangible 
matter must be discarded, and we are justified in concluding that 
it 1s merely a strained or tensional condition of the molecules of 


matter. Although electricity is more prone to pass into heat 
than heat into electricity, yet we know that they are mutually 
convertible, In short I need scarcely rem‘nd you, that accord- 
ing to that magnificent generali-ation of modern times, so preg- 
nant with great consequences, and for wh‘ch we are indebted to 
many illustrious investigators, we now know that heat, elec- 
tricity, and mechanical action, are all equivalent and transposable 
forms of energy, of which mution ts the essence. 

To take a cur. ory view of cur available sources of energy, we 
have, firstly, the direct heating power of the sun’s rays, which as 
yet we have not succeeded in applying to motive purposes. 
Secondly we have water power, wind power, and tidal power, 
all depending upon influerces lying outside of our planet. And 
thirdly we have chemical attraction or affinity. Beyond these 
there is nothing worth naming. Of the radiant heat of the sun 
I shall have to speak hereafter, and tearing in mind that we are 
in search of electricity as a cause, and not an effect, of motive 
power we may pass over the dynamical agencies comprised under 
the second head, and direct our attention to chemical affinity as 
the sole remaining source of energy available for our purpose. 
At present we derive motive power from chemical attraction 
through the medium of heat only, and the question is, can we 
with advantage draw upon the same source through the medinm 
of electricity. The process by which we obtain onr supply vf 
heat from the exercise of affinity is that of combustion, in which 
the substances used consist, on the one hand, of those we call 
fuel, of which coal is the most important, and on the other, of 
oxygen, which we derive from the atmosphere, The oxygen has 
an immense advantage over every other available substance in 
being omnirresent and co-tless. The only money value involved 
is that of the fuel, and in using coal we employ the cheapest 
oxidisable substance to be found in na‘ure. Moreover the weight 
of coal used in the combination is only about one-third of the 
weight of oxygen, so that we only pay upon one-fourth of the 
whole material consumed. Thus we have conditions of the most 
favourable description for the production of energy, in the form 
of heat, and if we cr uld only use the affinities of the same sub- 
stances with equal facility to evolve electric energy instead of heat 
energy, there would be nothing more to desire ; but as yet there 
is no appearance of our being able to do this. According to 
our present practice we consume zinc, instead of coal, in the 
v Itaic production of electricity, and not only is zinc thirty or 
forty times dearer than ccal, but it requires to be used in about 
six-fold larger quantity in order to develop an equal amount of 
energy. Some people are beld enough to say that with our 
present imperfect knowledge of electricity we have no right to 
condemn all plentiful suhstancec, other than coal, as impracti- 
cable substitutes for metallic zinc, but it is manifest that we can- 
not get energy from affinity, where affinity has already been 
satisfied. The numerous bodies which constitute the mass of 
our globe, and which we call earths, are bodies in this inert 
condition. ‘They have already, by the union of the two ele- 
ments composing them, evolved the energy due to combination, 
and that energy has ages ago been dissipated in space in the 
form of heat, never again to be available to us. As well might 
we try to make fire with ashes, as to use such bodies over again 
as sources of either heat or electricity. To make them fit for 
our purpose we should first have to annul their state of combi- 
nation, and this would require the expenditure of more energy 
upon them than we could derive from their recomt ination. 
Water, being oxidised hydrocen, must be placed in the same 
category as the earths. In short the only atundant substances 
in nature pcssessing strong unsatisfied :ffinities are these of 
organic origin, and in the absence of coal, which is the accumu- 
tated product of a past vegetation, our supply of such substances 
would be insignificant. This being the case, until a means be 
found of making the combination «f coal with oxygen directly 
available for the development of electric energy, as it now is of 
heat energy, there seems to be no probability of our obtaining 
electricity from chemical action at sucb a cost as to supplant 
heat as a motive agent. 

But while still looking to heat os the fountain-head of cur 
power, we may very possibly learn to transmute it, eccncmically, 
into the more availalile form of electricity. One method of 
transformaticn we already possess, and we have every reason to 
believe there are others yet to be discovered. We know that 
when dissimilar retals are joined at cpposite ends, and heated 
at one set of junctions while they are cooled at tbe otber, part of 
the heat applied disappears in the process, and assumes the form 
of an electric current. Each couple of metals may be treated as 
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the cell of a voltaic battery, and we may multiply them to any 
extent, and group them in series or in parallels, with the same 
results as are obtained by similar combinations of voltaic cells, 
The electricity so produced we term Thermo-electricity, and the 
apparatus by which the current is evolved is the thermo-electric 
battery. At present this apparatus is even more wasteful of heat 
than the steam-engine, but considering the very recent orizin of 
this branch of electrical science, and our extremely imperfect 
knowledge of the actions involved, we may reasonably regard 
the present thermo-electric battery as the infant condition of a 
discovery, which, if it follow the rule of all previous discoveries 
in electricity, only requires time to develop into great practical 
importance. Now if we possessed an efficient apparatu; of this 
description we could at once apply it to the steam-engine for the 
purpose of converting into electric energy the heat which now 
escapes with the rejected steam, ani the gases from the fire. 
The vice of the steam-engine lies in its inability to utilise heat of 
comparatively low grade, but if we could use up the leavings of 
the steam-engine by a supplemental machine acting on thermo- 
electric principles, the present excessive waste would he avoided, 
We may even anticipate that in the distant future a thermo- 
electric engine may not only be used as an auxiliary, but in com- 
plete substitution of the steam-engine, Such an expectation 
certainly seems to be countenanced by what we may observe in 
animated nature. An animal is a living machine dependent 
upon food both for its formation and its action. That portion 
of the food which is not used for growth or structural repair, acts 
strictly as fuel in the production of heat. Part of that heat goes 
to the maintenance of the animal temperature, and the remainder 
gives rise to mechanical action. The only analogy between the 
steam-engine and this living engine is that both are dependent 
upon the combustion of fuel, the combustion in the one case 
being extremely slow, and in the other very rapid. In the 
steam-engine the motion is produced by pressure, but in the 
animal machine it is effected by mu:cular contraction. The 
energy which cau:es that contraction, if not purely electrical, is 
so much of that nature that we can produce the same effect by 
electricity. The conductive system of the nerves is also in 
harmony with onr conception of an electrical arrangement, In 
fact a description of the animal machine so closely coincides 
with that of an electrodynamic machine actuated by thermo- 
electricity, that we may conceive them to be substantially the 
same thing. At all events, the animal process begins with com- 
bustion and ends with electrical action, or something so nearly 
allied to it as to differ only in kind. And now observe how 
superior the result is in nature’s engine to what it is in ours, 
Nature only uses heat of low grade, such as we find wholly un- 
available. We reject our steam, as useless, at a temperature 
that would cook the animal substance, while nature works with 
a heat so mild as not to hurt the most delicate tissue. And yet, 
notwithstanding the greater availability of high-grade tempera- 
ture, the quantity of work performed by the living engine rela- 
tively to the fuel consumed, puts the steam-engine to shame. How 
all this is done in the animal organisation we do not yet under- 
stand, but the result points to the attainability of an efficient 
means of converting low-grade heat into electricity, and in 
striving after a method of accomplishing that object we shall 
do well to study nature, and profit by the excellence which is 
there displayed. 

But it is not alone in connection with a better utilisation of 
the heat of combustion that thermo-electricity bears so important 
an aspect, for it is only the want of an efficient apparatus for 
converting heat into electricity, that prevents our using the direct 
heating action of the sun’s rays for motive power. In our 
climate, it is true, we shall never be able to depend upon sun- 
shine for power, nor need we repine on that account so long as 
we have the preserved sunbeams which we possess in the con- 
densed and portable form of coal, hut in regions more favoured 
with sun and less provided with coal the case would be different. 
The actual power of the sun’s rays is enormous, being computed 
to he equal to melting a crust of ice 103 feet thick over the whole 
earth ina year. Within the tropics it would be a great deal 
more, but a large deduction would everywhere have t» be made 
for absorption of heat by the atmosphere, Taking all things 
into account, however, we shall not be far from the truth in 
assuming the solar heat, in that part of the world, to be capable 
of melting annually, at the surface of the ground, a layer of ice 
85 feet thick. Now let us see what this means in mechanical 
effect. To melt 1 lb. of ice requires 142°4 English units of heat, 
which, multiplied by 772, gives us 109,932 foot pounds as the 


mechanical equivalent of the heat consumed in melting a pound 
of ice. IHence we find that the solar heat, operating upon an 
area of one acre, in the tropics, and competent to melt a layer of 
ice $5 feet thick in a year, would, if fully utilised, exert the 
amazing power of 4000 horses acting for nearly nine hours every 
day. In dealing with the sun’s energy we could afford to be 
wasteful. Waste of coal means waste of money and premature 
exhaustion of coal-beds, But the sun’s heat is poured upon the 
earth in endless profusion—endless at all events in a practical 
sense, for whatever anxiety we may feel as to the duration of 
coal, we need have none as to the duration of the sun. We 
have therefore only to consider whether we can divert to our use 
so much of the sun’s motive energy as will repay the cost of the 
necessary apparatus, and whenever such an apparatus is forth- 
coming we may expect to bring into subjection a very consider- 
able proportion of the 4000 invisible horses which science tells us 
are to he found within every acre of tropical ground. 

But whatever may be the future of electricity as a prime mover, 
either in a dominant or suhordinate relation to heat, it is certain 
to be largely used for mechanical purposes in a secondary capa- 
city, that is to say, as the offspring instead of the parent of 
motive power, The most distinctive characteristic of electricity 
is that which we expre:s by the word ‘‘ current,” and this gives 
it great value in cases where power is required in a transmissible 
form. The term may be objected to a; implying a motion of 
translation analogous to the flow of a liquid through a pipe, 
whereas the passage of electricity through a conductor must be 
regarded as a wave-like action communicated from particle to 
particle. In the case of a fluid current through a pipe, the 
resistance to the flow increases as the square of the velocity, 
while in the case of an electric current the resistance through a 
given conductor is a constant proportion of the energy trans- 
mitted. So far therefore as resistance is concerned electricity 
has a great advantage over water for the transmission of power. 
The cost of the conductor will however be a grave consideration 
where the length is great, because its section must be increased 
in proportion to the length to keep the resistance the same, It 
must also be large enough in section to prevent heating, which 
not only represents loss but impairs conductivity. To work 
advantageously on this system, a high electromotive force must 
be used, and this will involve loss by imperfect insulation, in- 
creasing in amount with the length of tbe line. Tor these 
reasons there will be a limit to the distance to which electricity 
may be profitably conveyed, but within that limit there will be 
wide scope for its employment transmissively, Whenever the 
time arrives for utilising the power of great waterfalls the trans- 
mission of power by electricity will become a system of vast 
importance, Even now small streams of water inconveniently 
situated for direct application may, by the adoption of this 
principle, be brought into useful operation. 

For locomotive purposes also we find the dynamo-electric 
principle to be available, as instanced in the very interesting 
example presented in Siemens’ electric railway, which has 
already attained that degree of success which generally fore- 
shadows an important future. It forms a combined fixed engine 
and locomotive system of traction, the fixed engine being the 
generator of the power and the electric engine representing the 
locomotive. : 

Steam power may hoth be transmitted and distributed, by the 
intervention of electricity, but it will labour under great disad- 
vantage when thus applied, until a thoroughly effective electric 
accumulator be provided, capable of giving out ‘electric energy 
with almost unlimited rapidity. How far the secondary battery 
of M, Faure will fulfil the necessary conditions remains to be 
seen, and it is to be hoped that the discussions which may be 
expected to take place at this meeting of the British Association 
will enable a just estimate of its capabilities to be formed. The 
introduction of the Faure battery is at any rate a very important 
step in electrical progress. It will enable motors of small power, 
whatever their nature may be, to accomplish, by uninterrupted 
action, the effect of much larger machines acting for short periods, 
and by this means the value of very small streams of water will 
be greatly enhanced. This will be especially the case where the 
power of the stream is required for electric lightiog, which, in 
summer, when the springs are low, will only be required during 
the brief hours of darkness, while in winter the longer nights will 
be met by a more abundant supply of water. ven the fitful 
power of wind, now so little used, will probably acquire new 
life when aided by a system which will not only collect, but 
equalise, the variable and uncertain power exerted by the air. 
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It would greatly add tothe utility of the Fanre battery if its 
weight and size could be considerably reduced, for in that case it 
might be applicable to many purposes of locomotion, We may 
easily conceive its becoming available in a lighter foim for all 
sorts of carriages on common roads, thereby saving to a vast 
extent the labour of horses, Even the nobler animal that strides 
a bicycle, or the one of fainter courage that prefers the safer 
seat of a tricycle, may ere long be spared the labour of propul- 
sion, and the time may not be distant when an electric horse, 
far more amenable to discipline than the living one, may be 
added to the bounteous gifts which science has bestowed on 
civilised man. 

In conclusion I may observe that we can scarcely sufficiently 
admire the profound investigations which have revealed to us 
the strict dynamical relation of heat and electricity to ontward 
mechanical motion. It would be a delicate task to apportion 
praise amongst those whose labours have contributed, in various 
degrees, to our present knowledge; but 1 shall do no injustice 
in saying that of those who have expounded the modern doctrine 
of energy, in special relation to mechanical practice, the names 
of Joule, Clansius, Rankine, and William Thomson, will 
always be conspicnous. But up to this time our knowledge of 
energy is almost confined to its inorganic aspect. Of its physio- 
logical action we remain in deep ignorance, and as we may 


expect to derive much valuable guidance from a knowledge of | 


Nature’s methods of dealing with energy in her wondrous 
mechanisms, it is to be hoped that future research will be 
directed to the elucidation of that branch of science which as 
yet has not even a name, but which I may provisionally term 
“* Animal Energetics.” 


THE RISE AND PROGRESS OF 
PALZONTOLOGY? 


“THAT application of the sciences of biology and geology 

which is commonly known as paleontology took its origin 
in the mind of the first person who, finding something like a 
shell or a bone naturally imbedded in gravel or in rock, indulged 
in speculations upon the nature of this thing which he had dug 


out—this ‘‘fossil””—and upon the causes which had brought it | 


into such a fosition, In this rudimentary form, a high antiquity 
may safely be ascribed to paleontology, inasmuch as we know that, 
500 years before the Christian era, the philosophic doctrines of 
Xenophanes were influenced by his observations npon the fossil 
remains exposed in the quarries of Syracuse. From this time 
forth, not only the philosophers, but the poets, the historians, 
the geographers of antiquity occasionally refer to fossils ; and 
after the revival of learning lively controversies arose respecting 
their real nature. But hardly more than two centuries have 
elapsed since this fundamental problem was first exhaustively 
treated ; it was only in the last century that the archzeological 
value of fossils—their importance, I mean, as records of the 
history of the earth—was fully recognised ; the first adequate 
investigation of the fossil remains of any large gronp of verte- 
brated animals is to be found in Cuvier’s ‘‘ Recherches sur les 
Ossemens Fossiles,” completed in 1822; and, so modern is 
stratigraphieal palzeontology, that its fonnder, William Smith, 


lived to receive the just recognition of his services by the award | 


of the first Wollaston Medal in 1831. 

But, although paleontology is a comparatively youthful scien- 
tific speciality, the mass of materials with which it has to deal is 
already prodigious. In the last fifty years the number of known 
fossil remains of invertebrated animals has been trebled or 
quadrupled, 


carried on, with wonderful vigour and success, by Agassiz, in 
Switzerland, by Von Meyer, in Germany, and last, but not least, 
by Owen in this country, while, in later years, a multitude of 
workers have laboured in the same field. In many groups of the 
animal kingdom the number of fossil forms already known is as 
great as that of the existing species. In some cases it is much 
greater ; and there are entire orders of animals of the existence 
of which we should know nothing except for the evidence 
afforded by fossil remains. With all this it may be safely 
assumed that, at the present moment, we are not acquainted 
with a tithe of the fossils which will sooner or later be discovered. 
If we may jndge by the profusion yielded within the last few 
years by the Tertiary formations of North America, there seems 
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_ The work of interpretation of vertetrate fossils, | 
the foundations of which were so solidly laid by Cuvier, was | 
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to be no limit to the multitude of Mammalian remains to be 
expected from that continent, and analogy leads us to expect 
similar riches in Eastern Asia whenever the Tertiary formations 
of that region are as carefully explored. Again, we have as yet 
almost everything to learn respecting the terrestrial population 
of the Mesozoic epoch—and it seems as if the Western Territories 
of the United States were about to prove as instructive in regard 
to this point as they have in respect of Tertiary life. My friend 
Prof. Marsh informs me that, within two years, remains of more 
than 160 distinct individuals of mammals, belonging to twenty 
species and nine genera, have been found in a space not 
larger than the floor of a good-sized room; while beds of the 
same age have yielded 300 reptiles, varying in size froma length 
of 60 feet or 80 feet to the dimensions of a rabbit. 

The task which I have set myself to-night is to endeavour to 
lay before you, as briefly as possible, a sketch of the successive 
steps by which our present knowledge of the facts of palzeontology 
and of those conclusions from them which are indisputable has 
been attained ; and I beg leave to remind yon, at the outset, 
that in attempting to sketch the progress of a branch of know- 
ledge to which innumerable labours have contributed, my 
business is rather with generalisations than with details. It is 
my object to mark the epochs of paleontology, not to recount 
all the events of its history. 

That which I just now called the fundamental problem of 
paleontology, the question which has to be settled before any 
other can be profitably discussed, is this, —What is the nature of 
fossils? Are they, as the healthy common sense of the ancient 
Greeks appears to have led them to assume without hesitation, 
the remains of animals anl plants? Or are they, as was so 
generally maintained in the fifteenth, sixteenth, and seventeenth 
centuries, mere figured stones, portions of mineral matter which 
have assumed the forms of leaves and shells and bones, just as 
those portions of mineral matter which we call crystals take on 
the form of regular geometrical solids? Or, again, are they, as 
others thought, the products of the germs of animals and of the 
seeds of plants which have lost their way, as it were, in the 
bowels of the earth, and have achieved only an imperfect and 
abortive development? It is easy to sneer at our ancestors for 
being disposed to reject the first in favonr of one or other of the 
last two hypotheses ; but it is much more profitable to try to 
discover why they, who were really not one whit less sensible 
persons than onr excellent selves, should have been led to 
entertain views which strike us as absurd, The belief in what 
is erroneonsly called spontaneous generation—that is to say, in 
the development of living matter out of mineral matter, apart 
from the agency of pre-existing living matter, as an ordinary 
occurrence at the present day—which is still held by some of us, 
was universally accepted as an obvious truth by them. They 
could point to the arborescent forms assnmed by hoar-frost and 
by sundry metallic minerals as evidence of the existence in 
natnre of a ‘plastic force” competent to enable inorganic 
matter to assume the form of organised bodies. ‘Then, as every 
one who is familiar with fossils knows, they present innumerable 
gradations, from shells and bones which exactly resemble the 
recent objects, to masses of mere stone which, however accurately 
they repeat the outward form of the organic body, have nothing 
else in common with it ; and, thence, to mere traces and faint 
impressions in the continuons substance of the rock. What we 
now know to be the results of the chemical changes which take 
place in the conrse of fossilization, by which mineral] is substituted 
for organic substance, might, in the absence of such knowledge, 
be fairly interpreted as the expression of a process of develop- 
ment in the opposite direction—from the mineral to the organic. 
Moreover, in anage when it would have seemed the most absurd 
of paradoxes to suggest that the general level of the sea is 
constant, while that of the solid land fluctuates up and down 
through thousands of feet in a secular ground swell, it may well 
have appeared far less hazardous to conceive that fossils are sports 
of nature than to accept the necessary alternative, that all the 
inland regions and highlands, in the rocks of which marine shells 
had been found, had once been covered by the ocean. It is not so 
surprising, therefore, as it may at first seem, that although such men 
as Leonardo da Vinci and Bernard Palissy took just views of the 
nature of fossils, the opinion of the majority of their contempo- 
raries set strongly the other way; nor even that error maintained 
itself long after the scientific grounds of the true interpretation of 
fossils had been stated, in a manner that left nothing to he desired, 
iu the latter half of the seventeenth century, The person who 
rendered this good service to paleontology was Nicholas Steno, 
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professor of anatomy in Florence, though a Dane by birth. 
Collectors of fossils at that day were familiar with certain bodies 
termed ‘‘glossopetra,” and speculation was rife as to their 
nature. In the first half of the seventeenth century, Fabic 
Colonna had tried to convince his colleagnes of the famons 
Accademia dei Lincei that the glossopetrze were merely fossil 
sharks’ teeth, but his arguments made no impression. Fifty 
years later Steno re-opened the question, and, by dissecting the 
head of a shark and pointing out the very exact correspondence 
of its teeth with the glossopetre, left no rational donbt as to the 
origin of the latter. Thus far, the work of Steno went little 
further than that of Colonna, but it fortunately occurred to him 
tu think ont the whole subject of the interpretation of fossils, and 
the resnlts of his meditations was the publication, in 1669, of a 
little treatise with the very quaint title of ‘“De Solido intra Solidnm 
naturaliter contento.” The general course of Steno’s argument 
may be stated in afew words, Fossils are solid bodies which by 
some natnral process have come to be contained within other 
solid bodies—namely, the rocks in which they are imbedded ; 
and the fundamental problem of paleontology, stated generally, 
is this—‘‘ Given a body endowed with a certain shape and 
produced in accordance with natnral laws, to find in that body 
itself the evidence of the place and manner of its production,’ 
The only way of solving this problem is by the application of 
the axiom that ‘‘like effects imply like causes,” or as Steno pnts 
it, in reference to this particnlar case, that ‘‘ bodies which are 
altogether similar have been produced in the same way,’? 
Hence, since the glossopetre are altogether similar to sharks’ 
teeth, they must have been produced by shark-like fishes ; and 
since many fossil shells correspond, down to the minutest details 
of strncture, with tbe shells of existing marine or freshwater 
animals, they must have been produced by similar animals ; 
and the like reasoning is applied by Steno to the fossil 
bones of vertebrated animals, whether aquatic or terrestrial, To 
the obvions objection that many fossils are not altogether 
similar to their living analogues, differing in substance while 
agreeing in form, or being mere hollows or impressions, the 
surfaces of which are figured in the same way as those of animal 
or vegetable organisms, Steno replies by pointing out the changes 
which take place in organic remains imbedded in the earth, and 
how their solid substance may be dissolved away entirely, 
or replaced by mineral matter, until nothing is left of the 
original but a cast, an impression, or a mere trace of its contours, 
The principles of investigation thns excellently stated and 
illustrated by Steno in 1669, are those which have, conscionsly, 
or unconsciously, gnided the researches of palzeontologists ever 
since. Even that feat of paleeontology which has so powerfully 
impressed the popular imagination, the reconstruction of an 
extinct animal froma tooth or a bone, is based upon the simplest 
imaginable application of the logic of Steno, A moment’s 
consideration will show, in fact, that Steno’s conclusion that the 
glossopetrae are sharks’ teeth implies the reconstruction of an 
animal from its tooth. It is equivalent to the assertion that the 
animal of which the glossopetrz are relics had the form and 
organisation of a shark; that it had a skull, a vertebral column, 
and limbs similar to those which are characteristic of this group 
of fishes; that its heart, gills, and intestines presented the 
peculiarities which those of all sharks exhibit ; nay, even that any 
hard parts which its integnment contained were of a totally 
different character from the scales of ordinary fishes. ‘These 
conclusions are as certain as any hased npon probable reasonings 
can be. And they are so, simply becanse a very large experience 
justifies us in believing that teeth of this particnlar form and 
structure are invariably associated with the peculiar organisation 
of sharks, and are never found in connection with other organisms, 
Why this shonld be we are not at present in a position even to 
imagine ; we must take the fact as an empirical law of animal 
morphology, the reason of which may possibly be one day 
found in the history of the evolution of the shark tribe, but for 
which it is hopeless to seek for an explanation in ordinary 
physiological reasonings, Every one practically acquainted with 
palzontology is aware that it is not every tooth nor every bone 
which enables ns to form a judgment of the character of the 
animal to which it belonged, and that it is possible to possess 
many teeth, and even a large portion of the skeleton of an 
extinct animal, and yet be unable to reconstruct its sknll or its 
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limbs. It is only when the tooth or bone presents peculiarities 
which we know by previous experience to be characteristic of a 
certain gronp that we can safely predict that the fossil belonged 
to an animal of the same group, Any one who finds a cow’s 
grinder may be perfectly sure that it belonged to an animal 
which had two complete toes on each foot, and ruminated ; any 
one who finds a horse’s grinder may be as snre that it had one 
complete toe on each foot and did not ruminate; bnt, if 
ruminants and horses were extinct animals of which nothing but 
the grinders had ever heen discovered, no amonnt of physiological 
reasoning could have enabled ns to reconstruct either animal, still 
less to have divined the wide differences between thetwo. Cnvier, 
in the ‘* Disconrs snr les Révolutions de la Surface du Globe,” 
strangely credits himself, and has ever since been credited by 
others, with the invention of a new method of palzontological 
research. Butif yon will turn to the ‘* Recherches sur les Ossemens 
Fossiles’” and watch Cnvier, not speculating, but working, yon 
will find that his method is neither more nor less than that of 
Steno. If he was able to make his famous prophecy from the 
jaw which lay upon the surface of a block of stone to the pelvis 
of the same animal which lay hidden in it, it was not becanse 
either he, or any one else, knew, or knows, why a certain form 
of jaw is, as a rule, constantly accompanied by the presence of 
marsupial bones—but simply becanse experience has shown that 
these two structures are co-ordinated, 

The settlement of the nature of fossils led at once to the next 
advance of palzeontology—viz., its application to the deciphering 
of the history of the earth. When it was admitted that fossils 
are remains of animals and plants, it followed that, in so far as 
they resemble terrestrial or freshwater animals and plants, they 
are evidences of the existence of land or fresh water, and 
in so far as they resemble marine organisms, they are evidences 
of the existence of the sea at the time at which they were parts 
of actually living animals and plants. Moreover, in the absence 
of evidence to the contrary, it must be admitted that the ter- 
restrial or the marine organisms implied the existence of land or 
sea at the place in which they were fonnd while they were ye 
living, In fact, snch conclusions were immediately drawn by 
everybody, from the time of Nenophancs downwards, who 
believed that fossils were really organic remains. Steno disensses 
their value as evidence of repeated alteration of marine and 
terrestrial conditions upon the soil of Tuscany in a manner 
worthy of a modern geologist. The speculations of De Maillet 
in the beginning of the eighteenth century turn npon fossils, 
and Buffon follows him very closely in those two remarkable 
works, the ‘‘ Théorie de Ja Terre” and the ‘‘Epoqnes de la 
Natnre,” with which he commenced and ended his career as 
a naturalist. : 

The opening sentences of the ‘‘ Epoques de la Nature” show 
us how fully Buffon recognised the analogy of geological with 
archeological inqniries, ‘‘ As in civil history we consult deeds, 
seek for coins, or decipher antique inscriptions in order to deter- 
mine the epochs of human revolutions and fix the date of moral 
events; so, in natural history, we must search the archives of 
the world, recover old monnments from the bowels of the earth, 
collect their fragmentary remains, and gather into one hody of 
evidence all the signs of physical change which may enable us 
to look back upon the different ages of natnre. It is onr only 
means of fixing some points in the immensity of space and of 
setting a certain number of waymarks along the eternal path 
of time.” 

Bnffon ennmerates five classes of these monnments of the past 
history of the earth, and they are all facts of paleontology. In 
the first place, he says, shells and other marine productions are 
found all over the surface and in the interior of the dry land ; 
and all calcareons rocks are made up of theirremains. Secondly, 
a great mauy of these shells which are fonnd in Enrope are not now 
to be met with in the adjacent seas; and, in the slates and other 
deep-seated deposits, there are remains of fishes and of plants 
of which no species now exist in our latitudes, and which 
are either extinct or exist only in more northern climates. 
Thirdly, in Siberia and in other northern regions of Europe 
and of Asia, bones and teeth of ele hants, rhinoceroses, and 
hippopotamnses occnr in snch numbers that these animals mnst 
once have lived and multiplied in those regions, althongh at the 
present day they are confined to sonthern climates. The de- 
posits in which these remains are found are superficial, while 
those which contain shells and other marine remains lie much 
deeper. Fourthly, tusks and bones of elephants and hippo- 
potamuses are fonnd not only in the northern regions of the 
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old world, but also in those of the new world, although, at 
resent, neither elephants nor hippopotamuses occur in America, 
Fifthly, in the middle of the continents, in regions most remote 
from the sea, we find an infinite number of shells, of which the 
most part belong to animals of those kinds which still exist in 
southern seas, but of which many others have no living analogues ; 
so that these species appear to be lost, destroyed by some unknown 
cause. It is needless to inquire how far these statements are 
strictly accurate; they are sufficiently so to justify Buffon’s con- 
clusions that the dry land was once beneath the sea; that the 
formation of the fossiliferous rocks must have occupied a vastly 
greater lapse of time than that traditionally ascribed to the age 
of the earth; that fos:if remains indicate different climatal 
conditicns to have obtained in former times, and especially that 
the polar regions were once warmer; that many species of 
animals and ;lants have become extinct ; and that geological 
change has had something to do with geographical distribution. 

But these propositions almost constitute the framework of 
paleontology. In order to complete it but one addition was 
needed, and that was made, in the last years of the eighteenth 
century, by William Smith, whose work comes so near our own 
times that many living men may have beer personally acquainted 
with him. This modest land surveyor, whose business took him 
into many parts of England, profited by the peculiarly favcurable 
conditions offered by the arrangement of our secondary strata 
to make a careful examination and comparison of their fossil 
contents at different points of the large area over which they ex- 
tend. The result of his accurate and widely-extended observa- 
tions was to establish the important truth that each stratum 
contained certain fossils which are peculiar to it; and that the 
order in which the strata, characterised by these fossils, are su- 
perimposed one upon the other is always the same. This most 
important generalisation was rapidly verified and extended to all 
parts of the world accessible to geologists; and, now, it rests 
upon such an immense mass of observations as to he one of the 
best established truths of natural science. To the geologist this 
discovery was of infinite importance, as it enabled him to identify 
rocks of the same relative age, however their continuity might be 
interrupted or their composition altered. But to the biologist it 
had a still deeper meaning, for it demonstrated that, throughout 
the prodigious duration of time registered by the fossiliferous 
rocks, the living population of the eartb had undergone continual 
changes, not merely by the extinction of a certain number of the 
species which at first existed, but by the continual generation of 
new species, and the no less constant extinction of old ones. 

Thus, the broad outlines of palceontology, in so far as it is the 
common property of both the geologist and the biologist, were 
marked out at the close of the last century, In tracing its sub- 
sequent progress I must confine myself to the province of biology, 
and, indeed, to the influence of paleontology upon zoological 
morphology. And I accept this limitation the more willingly as 
the no less important topic of the bearing of geology and of 
palzontology upon distribution has been luminously treated in 
the address of the Pre-ident of the Geographical Section. 

The succession of the species of animals and plants in time 
being established, the first question which the zoologist or the 
botanist had to ask himself was, What is the relation of these 
successive species one to another? And it is a curious circum- 
stance that the most important event in the history of palzonto- 
logy which immediately succeeded William Smith’s generalisation 
was a discovery which, could it have heen rightly appreciated at 
the time, would have gone far towards suggesting the answer, 
which was in fact delayed for more than half acentury. Trefer 
to Cuvier’s investigation of the Mammalian fossils yielded by 
the quarries in the older Tertiary rocks of Montmartre, among 
the chief results of which was the bringing to light of two genera 
of extinct hoofed quadrupeds, the 4voplotherium and the Palco- 
therium, he rich materials at Cuvier’s disposition enabled 
him to obtain a full knowledge of the osteology and of the denti- 
tion of these two forms, and consequently to compare tbeir 
structure critically with that of existing hoofed animals. ‘The 
effect of this comparison was to prove that the Avofplotherium, 
though it presente | many points of resemblance with the pigs on 
the one hand, and with the ruminants on the other, differed from 
both to such an extent that it could finda place in neither group. 
In fact, it held, in some respects, an intermediate position, tend- 
ing to bridge over the interval between these two groups, which 
in the existing fauna are so distinct. In the same way, the 
Paleotherium tended to connect forms so different as the tapir, 
the rhinoceros, and the horse. Subsequent investigations have 
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brought to light a variety of facts of the same order, the most 
curious and striking of which are those w hich prove the existence, 
in the mesozoic epoch, of a series of forms intermediate between 
birds and reptiles—two classes of vertebrate animals which at 
present appear to he more widely separated than any others, 
Yet the interval between them is completely filled, in the meso- 
zoic fauna, by birds which have reptilian characters on the one 
side, and reptiles which have ornithic characters, on the othe-. 
So, again, while the group of fishes termed ganoids is at the 
present time so distinct from that of the dipnoi, or mudfishes, 
that they have been reckoned as distinct orders, the Devonian 
strata present us with forms of which it is impossible to say with 
certainty whether they are dipnoi or whether they are ganoids. 

Agassiz's long and elaborate researches upon fossil fishes, pub- 
lished between 1833 and 1842, led him to suggest the existence 
of another kind of relation between ancient and modern forms 
of life. Ile observed that the oldest fishes presented many 
characters which recall the en-bryouie conditions of existing 
fishes ; and that, not only among fi-hes, hut in several groups of 
the invertebrata which have a long paleontological history, the 
latest forms are more modified, more specialised, than the earlier, 
The fact that the dentition of the older tertiary ungulate and 
carnivorous mammals is always complete, noticed by Prof. 
Owen, illustrated the same generalisation. 

Another no less suggestive observation was made by Mr. 
Darwin, whose personal investigations during the voyage of the 
Beagle \ed him to remark upon the singular fact, that the fauna 
which immediately precedes that at present existing in any geo- 
graphical province of distribution presents the same peculiarities 
as its succes or, Thus, in South America and in Australia, the 
later tertiary or quaternary fossils show that the fauna which 
immediately preceded that of the present day was, in the one 
ease, as much characterised by edentates and in the other hy 
marsupials as it is now, although the species of the older are 
largely different from thoce of the newer fauna, 

However clearly these indications might point in one direction, 
the question of the exact relation of the successive forms of 
animal and vegetable life could be satisfactorily settled only in 
one way—namely, by comparing, stage by stage, the series of 
forms presented by one and the same type throughout a long 
space of time. Within the last few years this has been done 
fully in the case of the horse, less completely in the case of the 
other principal types of the ungulata and of the carnivora, and 
all these investigations tend to one general result—namely, that 
in any given series the successive members of that series present 
a gradually increasing specialisation of structure. That is to 
say, if any such mammal at present existing has specially modified 
and reduced limbs or dentition and complicated brain, its pre- 
decessors in time show less and less modification and reduction 
in limbs and teeth and a less bighly developed brain. The 
labours of Gandry, Marsh, and Cope furnish abundant illustra- 
tions of this law from the marvellous fossil wealth of Pikermi 
and the vast uninterrupted series of tertiary rocks in the territories 
of North America. 

I will nowsnm up the results of this sketch of the rice and 
progress of paleontology. The whole fahric of paleontology is 
based upon two propositions: the first is, that fossils are the 
remains of animals and plants; and the second is, that the 
stratified rocks in which they are found are sedimentary deposits ; 
and each of these propositions is founded upon the same axiom 
that like effects imply like causes. If there is any cause compet- 
ent to produce a fossil stem, or shell, or bone, except a living 
being, then palecontology has no foundation ; if the stratification 
of the rocks is not the effect of such causes as at present produce 
stratification, we have no means of judging of the duration of 
past time, or of the order in which the forms of life have succeed- 
ed one anotber, But, if these two propositions are granted, 
there is no escape, as it appears to me, from three very important 
conclusions. ‘The first is that living matter has existed upon the 
earth for a vast length of time, certainly for millions of years. 
The second is that, during this lapse of time, the forms of living 
matter have undergone repeated changes, the effect of which has 
been that the animal and vegetable population at any period of 
the earth’s history contains some species which did not exist at 
some antecedent period, and others which ceased to exist at some 
subsequent period. The third is that in the case of many groups 
of mammals and some of reptiles, in which one type can he 
followed through a considerable extent of geological time, the 
series of different forms by which the type is represented at 
successive intervals of this time is exactly such as it would be if 
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they had been prodnced by the gradnal modification of the 
earliest form of the series. These are facts of the history of the 
earth guaranteed by as good evidence as any facts in civil history. 

Hitherto I have kept carefully clear of all the hypotheses to 
which men have at various times endeavoured to fit the facts of 
palzontology, or by which they have endeavonred to connect 
as many of these facts.as they happened to be acquainted with. I 
do not think it would be a profitable employment of our time to 
disenss conceptions which doubtless bave had their justification 
and even their nse, but which are now obviously incompatible 
with the well-ascertained trnths of palzontology. At present 
these truths leave room for only two hypotheses. ‘The first is 
that, in the cour-e of the bistory of the earth, innumerable 
species of animals and plants have come into existence, inde- 
pendently of one another, innumerable times. This, of course, 
implies either that spontaneous generation on the most astound- 
ing scale, and of animals such as horses and elephants, has been 
going on, as a natural process, throngh all the time recorded by 
the fossiliferous rocks ; or it necessitates the belief in innumer- 
able acts of creation repeated innumerable times, The other 
hypothesis is, that the successive species of animals and plants 
have arisen, the later by the gradual modification of the earlier. 
This is the hypothesis of evolution ; and the palzeontological 
discoveries of the last decade are so completely in accordance 
with the requirements of this hypothesis that, if it had not 
existed, the paleontologist would have had to invent it. 

I have always had a certain horror of presnming to set a limit 
npon the possibilities of things. Therefore, I will not venture 
to say that it is impos-ible that the multitudinons species of 
animals and plants may have been produced one separately from 
the other by spontaneons generation, nor that it is impossible 
that they should have been independently originated by an 
endless succession of miraculous creative acts. Fut I munst 
confess that both these hypotbeses strike me as so astound- 
ingly improbable, so devoid of a shred of either scientific 
or traditional support, that even if there were no other evidence 
than that of paleontology in its favour, I shonld feel com- 
pelled to adopt the hypothesis of evolution, Happily, the 
future of palzeontology is independent of all hypothetical 
considerations. Fifty years hence, whoever nndertakes to record 
the progress of paleontology will note the present time as the 
epoch in which the law of succession of the forms of the higher 
animals was determined by the observation of palzontological 
facts, He will point out that, just as Steno and as Cuvier were 
enabled from their knowledge of the empirical laws of co- 
existence of the parts of animals to conclude from a part to the 
whole, so the knowledge of the law of succession of forms 
empowered their successors to conclude, from one cr two terms 
of snch a snecession, to the whole series, and thus to divine the 
existence of forms of life, of which, perhaps, no trace remains, 
at epochs of inconceivable remoteness in the past. 


NOTES 


Most of the foreign Governments have appointed their dele- 
gates to the International Congress of Electricians at Paris. 
Among the German delegates are M. Wiedemann, editor of 
Wiedemann’s Annalen, Helmholtz, Du Bois-Reymond, and 
Weber, who, as we stated in onr last issue, has received 2 medal 
in commemoration of the fiftieth anniversary of his professoriate 
in Halle. The name of Weber is the only one among living 
men which has been inscribed on the walls of the Palais de 
VIndustrie. The original instrument which Weber invented with 
Ganss in 1833 is exhibited in the German section, Amongst the 
names of English men of science who are said to have been 
delegated by the English Government are those of Sir William 
Thomson and Dr. Siemens. One, if not the principal, object of 
the deliberations of the Congress will be the adoption of a 
universal system of electric and magnetic measures, as advocated 
by the Pritish Association. The work of the Commission which 
has heen appointed by it will be discussed, and practical sngges- 
tions are to be made relating to it. It is supposed that the 
electrical and magnetic nnits are to be considered a5 a sequel to 
the metric system of weights and measures. Another qnestion 
will relate to the laying of submarine cables, viz,, the establish- 
ment of an international codex of signals for telegraphic steamers, 


and the necessity of adopting rules for parallel or transversal 
lines, liable to endanger the existing ones, But it does not 
appear that any allusion is to be made to the nentralication in 
war time, although it has been recommended by M. Barthélemy 
St. Hilaire, the Minister of Foreign Affairs. All the -ittings are 
to be private, to the exclusion of the public and Press, except a 
few lectures given by some members on sclected topics. Procés- 
verbaux are to be written and published by a select body of 
authorised secretaries. 


THE telephonic audition of the Opera at the Paris Electricay 
Exhibition is very popular, Not less than 1500 people are 
admitted hy relays of twenty-four, during two minntes at a time, 
tO enjoy it every opera night. It was contemplated to transmit 
the performances from the Theatre Frangais on the same prin- 
ciple, but it has not been successful The receipts of the 
Exhibition exceed 4000/, daily. 


A SIXTH electrical paper has been started in Paris. It is 
a large folio issned every Saturday, and called A/ontteur 
officiel de DElectricité, It is conducted by M. Earbieny, a 
gentleman connected with the political Press, and who has 
founded several periodicals. lectricity has now more papers 
in Paris than general science. 


THE will of the late Sir Josiah Mason of Birmingham ha 
just been proved. The personal estate was sworn to he of the 
valne of 56,7297. The testator had no real property, having m 
his lifetime disposed of his real estate, worth npwards of 10,c00/. 
per annum, either to his orphanage or college trustees, or his 
great nephew, After legacies and bequests amonnting to 75co/,, 
the whole of the testator’s personal estate by law applicable to 
charitable purposes is bequeathed to the trustees of the Mason 
Science College, for the general purposes of the institution, 
Elaborate provisions are made for charging the debts, annnitics, 
and legacies on the property which cannot legally be bequeathed 
to charitable purposes, so as to secure the whole residue for the 
college. 


Dr. ARCHIBALD BILtinG, M.A., F.R.S., the author of the 
First Principles of Medicine,” died in London on Friday, at 
the age of ninety, The deceased physician, who was a native 
of Ireland, was born in 1791, and was educated at Trinity Col- 
lege, Dublin, and at Oxford, graduating at the first-named 
University. While engaged at the London Hospital, he insti: 
tuted the series of chemical lectures which have since hecome an 
established feature of the medical school at that institution, bnt 
resigned his appointment at the close of 1836, npon the esta- 
blishment of the University of London. Dr, Billing was a large 
contributor to the medical Press. Ie was a member of a large 
number of learned societies, both in this country and on the 
Continent. 


A CONVENTION of American photographers has recently con- 
cluded its sittings at New York. Before separating the members 
appointed a committee to consider the feasibility of forming an 
International Photographic Association, and to confer with 
foreign societies with that view. A report upon the subject will 
be presented at the next meeting of the Convention, which is to 
take place at Indianopolis. 


Tue American Association for the Advancement of Science, 
at its meeting last month in Cincinnati, took action in reference 
to the scandal of American degrees, by resolving to unite with 
the American Philological Association in presenting 2 memorial 
to all colleges in the United States empowered to confer degrees, 
stating the objections to conferring the degree of Ph.D. Aonoris 
causé, ond praying them to discontinne the practice, if it exists. 
It seems that the reprehensible practice has been growing of late 
in the United States. There are, it would seem, in the United 
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States, 360 institutions of a collegiate grade; these colleges and 
universities receive their charters from the Legislature of their 
several States, these charters giving them the unlimited right to 
confer degrees. The president of the college near Cincinnati 
told one of the speakers, with a face shining with pride, that his 
college gave seventeen different degrees. One of these was 
M.P., which in interpretation meant, not Member of Parliament, 
but Master of Penmanship. It would seem, moreover, that even 
the degree of S.D. (equivalent, we believe, to our D.Sc.) has 
actually been granted by some of these American institutions 
honoris causa. We trust that the action of the American Asso- 
ciation will have some influence with the peccant colleges ; it 
will, at any rate, put people on their guard against American 
Ph. D.’s and $.D.’s, as well as D.D.’s. 


In the Revue Scientifigue of Septemher 3, Mr. G, Delaunay 
has a paper on the ‘f Equality and Inequality of the Two Sexes,” 
jn which he endeavours to show that except in some of the 
lowest forms of animal life, and in the lowest stages of human 
society, the inferiority of the female sex to the male is unmis- 
takable in all respects—that physically, mentally, and morally, 
woman is the inferior of nan. 


A HUGE inass of rock and earth fell the other day from a 
mountain side at Somnix in the Grisons, blocked up the course 
of the Jobel, an affluent of the Rhine, and converted the valley 
into a lake. The village of Surrheim, hard by, is in great 
danger. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Malbrouck Monkeys (Cercopithecus cyno- 
surus) from West Africa, presented by Mr. H. P. Sherlock ; a 
Central American Agouti (Dasyprocta isthmica) from Central 
America, presented by Mr. J. E. Sharp; two Spotted Cavys 
(Celogenys paca) from South America, presented by Dr, Portella ; 
a Macaque Monkey (AZacacus cynomolgus) from India, presented 
by Mr. James W. Duncan; two Domestic Pigeons (Colzmba 
@nas, var.) from Arabia, presented by Mr. Reginald Zohrab; 
three Common Chameleons (Chameleon vulgaris) from North 
Africa, presented by Mr, Alfred R. Rogers; two Greater 
Sulphur-crested Cockatoos (Cacatwa galerita) from Australia, 
deposited ; a Black-headed Caique (Catca melanocephala) from 
Demerara, purchased. The additions to the Insectarium for the 
past week include Aéfacus permyi, second brood of larve 
hatched ; also Atlacus cynthia, imago second brood, and the 
Death’s-Head Moth (Acherontia atropos) larva, presented by 
Master Kingchurch ; second brood of Ant Lions (Myrmeleons), 
and a hrood of the Edible Snail (Hedix omatia) from specimens 
presented by Lord A. Russell, F.Z.S., in April last, 
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PARIS 
Academy of Sciences, August 29.—M. Decaisne in the 
chair.-—-M. Faye presented the first volume of his ‘* Cours 


d’Astronomie de l’cole Polytechnique,” treating of the diurnal 
motion, the theory of instruments and errors, organisation of 
great observatories, mathematics and geodesy. The second 
volume will be devoted to the solar system,—Diopiric studies, 
by M. Zenger. IIe constructs tables which give, in algebraic 
form, the relation between the radii of curvature and refractive 
indices of two media forming the objective of a microscope or 
telescope. Any one may make his own telescope or microscope, 
without calculation, taking a lens of quartz or crown glass, and 
a mixture of aromatic substances giving it a dispersion twice as 
great, or equal for all spectral rays. The leus being corrected, 
it is combined with one or two other symmetrical lenses, accord- 
ing to the well-known process for getting an aplanetic and 
achromatic doublet or triplet—MM. Tresca and Breguet were 
requested to represent the Academy at the inauguration of the 
monument to Frederic Sauvage in Boulogne on the 12th 
inst.—On a very old application of the screw as an organ of 
propulsion, hy M. Govi, This was by Leonardo da Vinci, 
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about the end of the fifteenth century. In one of his works is a 
sketch of a device for rising in the air, consisting of a helix 
formed of wire and cloth to be rotated about a vertical axis. 
He seems to have made small paper models actuated by thin 
slips of steel, twisted, then left to themselves. Another sketch 
shows that Leonardo da Vinci conceived the idea of the para- 
chute.—On some new cases of equipotential figures, realised 
electro-chemically, by M. Guébhard.—On the absorption of 
ultra-violet rays by some media, by M. de Chardonnet. ‘lwo 
methods are described. The liquids which circulate in plants 
or impregnate roots and fruits show a great avidity for chemical 
rays. Fluorescence does not appear to be in direct ratio to the 
intensity of actinic ahsorption ; thus, e.g. the decoction of radish 
is a less powerful absorbent than that of potatoes; yet the 
former is fluorescent, the latter not, White wine is weakly 
fluorescent, red wine lacks the property, The few animal 
substances studied gave very varied results. While blood, even 
very dilute, is a strong absorbent, the (fresh) aqueous humour 
of a calf’s eye and the albumen of hen’s eggs have no action on 
the chemical rays (at least up to 20 mm. thickuess). Distilled 
water, alcohol, sulphuric ether, normal collodion, and solution 
of cane-sugar are also without action. Gelatine appropriates 
readily all the actinic rays. An object-glass of Dallmeyer 
projected an invisible spectrum 25 to 40 per cent. longer than 
one of Darlot, of Paris, of equal focus,—Figures produced 
by fall of a drop of water holding minium in suspension, by 
M. Decharme. Minium, in fine powder, is mixed with water 
and spread uniformly on a horizontal glass plate ; then a drop 
of the mixture is let fall on this layer. Figures resembling those 
of the three systems Caladni observed on vibrating plates are 
produced ; the three types usually coexist, but one or other may 
be made to predominate at will.—On the compo.ition of buck- 
wheat, by M. Lechartier. Marked differences appear between 
the crops of 1879 and of 1880. Thus the ashes of the straw in 
1880 had twice as much potash asin 1879, and phosphoric acid was 
still more increased ; and there was also more chlorine. The com- 
position of the grain is little modified. The straw may contain 
more of mineral matter than the grain. Buck-wheat removes 
more of the fertilising principles from the soil than corn.—On 
hydrosuJphurous acid ; reply to M. Schutzenberger’s note, by M. 
Bernthsen.—On the dissolution of silver in presence of alkaline 
iodides, by M. Ditte.—On the constitution of glyceric ether, and 
on the transformation of epichlorhydrine into normal propylic 
alcohol, by M. Silva.—On pyruvic alcohol and its derivatives, 
by M. Henry.—Action of triethylamine on epichlorhydrine ; 
compounds of oxallyltriethylammonium, by M. Keboul.—Bio- 
logical evolution of the pucerons of the alder tree, by M. Licht- 
enstein.—Ohservations on a new enunciation of the second law 
of Gay-Lussac concerning combinations of gas, by M. Garcia de 
la Cruz. He indicates some of the numerous exceptions to M. 
Verschaffel’s proposition: ‘‘ The space occupied by a gaseous 
compound is always double the space occupied by that one of the 
components which enters with less volume into the combination.’ 
This law he regards as less general than the laws of contraction 
long accepted. 
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THURSDAY, SEPTEMBER 15, 1881 


it ee ORI DESCENT 
Studies in the Theory of Descent. By Dr. Aug. Weismann, 

Professor in the University of Freiburg. Translated 

and Edited by Raphael Meldola, F.C.S. Part 1I. On 

the Origin of the Markings of Caterpillars. Cn Phyletic 

Parallelism in Metamorphic Species. With Six Coloured 

Plates. (London: Sampson Low, Marston, Searle, and 

Rivington, 1881.) 

HE first part of this work, devoted to an examination 
of the phenomena of seasonal dimorphism in butter- 
flies, was noticed a little more than a year ago (NATURE, 
vol. xsii. p. 141). We now have a second instalment of 
much greater bulk, comprising two separate essays. In 
the first and most important of these Dr. Weismann gives 
us the results of a detailed study of the changes in the 
markings of the caterpillars of the Sphingidz: during the 
course of their growth and development, and enters at 
great length into the various questions to which the 
phenomena observed give rise. Accepting the doctrine 
that the ox/ogexy or development of the individual gives 
us a more or less accurate notion of the phylogeny or 
course of development of the race, he endeavours with 
some success to determine the ancestral forms of the 
various genera of the Sphingidze by means of the succes- 
sive changes of form and coloration of the larve, The 
main facts which he has here established are, that all the 
larvee are born of a uniform tint—that the first markings 
are longitudinal lines—that the oblique lines when they 
exist always appear later, and the ringed or ocellated 
spots last of all. Great changes of colour also occur in 
some species, but all the more important changes, whether 
of colour or marking, only take place after the larve have 
acquired a considerable size. From the whole assemblage 
of facts in this branch of the inquiry he deduces the 
following three laws of development :— 

‘1, The development commences with a state of sim- 
plicity, and advances gradually to one of complexity. 

“2. New characters first make their appearance in the 
last stage of the ontogeny. 

“3. Such characters then become gradually carried 
back to the earlier ontogenetic stages, thus displacing the 
older characters until the latter disappear completely.” 

These laws are liable to be modified in various ways by 
the influence of natural selection, and especially by the 
need for protection, whence arise the various markings of 
the different groups, and the peculiar divergences often 
noted in their development at corresponding ages. 

Having thus established the general developmental 
history of the markings of caterpillars, and explained by 
a few simple principles the chief anomalies they present, 
Dr, Weismann passes on to the still more interesting 
inquiry as to the biological value or actual meaning and 
use of the markings in each individual case. He first 
shows that colour itself, irrespective of marking, has a 
distinct biological value, being always either protective or 
a signal of uneatableness. The Sphinx larvze when young 
are almost always green, resembling the leaves of the 
plants on which they feed and rest. When they get 
larger, however, they frequently change to brown, and 
this change is always accompanied by a change in habits, 
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the insect feeding at night, but during the day concealing 
itself on the ground or amidst dead leaves and branches. 
This occurs chiefly among the species which feed on 
low shrubs or herbs and can thus easily descend to 
the ground to conceal themselves during the day; while 
those which feed on large trees acquire markings which 
assimilate them more completely to the foliage or flowers 
which surround them. The simplest form of marking— 
longitudinal stripes—is common on all caterpillars which 
feed on grasses or other plants in which straight //ves are 
a prevalent feature, and this style of marking is that 
which usually appears in the young sphinx larve. But 
as they grow larger diagonal stripes or bands variously 
tinted or shaded appear, and this style of marking is 
found to assimilate so well with the oblique veining of the 
leaves that the caterpillars are very difficult to sce when 
resting among them. This is the case even when the 
oblique lines are margined with violet or other bright 
colours, since, however conspicuous these markings may 
be when the insect is examined in captivity, they are 
found to blend perfectly with the lights and shadows of 
the foliage which surround it in its natural habitat. As 
an example we have the following account of the brilliantly 
coloured larva of the Death’s-Head Moth on one of its 
natural food-plants :— 

“At Cadiz on the hot, sandy shore, Solanum wiolaceum 
grows to the height of three feet, and on a single plant | 
often found more than a dozen 1 /vofos larvee resting with 
the head retracted. It can easily be understood why the 
lateral stripes are blue when one has seen the South 
European Solane@, on which this larva is at home. 
Solanum cviolaceum is scarcely green : violet tints alternate 
with brown, green, and ycllow over the whole plant, and 
between these appear the yellow-anthered flowers, and 
golden yellow berries the size of a greengage. Thus t 
happens that the numerous thorns, an inch long, between 
which the caterpillar rests on the stem, pass from violet 
into shades of blue, red, green, and yellow.”’ 

Many of the adult sphinx larvae however are adorned 
with ring-spats or eye-spots, and these have been found 
to serve two distinct purposes. Sometimes they occur on 
several of the segments, but of slightly different sizes, as 
in a North American species (Cherocampa fersa), the red 
spots on which imitate the small red flowers of the plant 
on which it feeds; while in the European Detlephiia 
hippophacs, the grey-green larva with orange-red spots so 
exactly assimilates to the foliage and fruit of the sea- 
buckthorn on which it feeds, that Dr. Weismann has 
often shown to people as many as six or eight of the large 
caterpillars on one buckthorn branch without their being 
able at once to detect them. In other cases we find very 
large eye-spots on the fourth or fifth segments only, 
coupled with the habit of retracting the head and first 
three segments, so that an appearance is produced of a 
broad head with two very conspicuous eyes. Whenever 
the insect is disturbed it thus retracts itself, and it has 
often been conjectured that the effect is to frighten away 
its enemies. This Dr. Weismann has proved to be actu- 
ally the case. On placing the larva of the Elephant 
Hawk-Moth (Cherecampa Elpenor) in a trough used for 
feeding fowls, a number of sparrows and chaffinches flew 
down from the neighbouring trees to pick up some stray 
food. 

“ Onc bird soon flew on to the edge of the trough, and 
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was just about to hop into it when it caught sight of the 
caterpillar, and stood jerking its head from side to side, 
but did not venture to enter. Another bird soon came, 
and behaved in a precisely similar manner; then a third. 
and a fourth; others settled on the perch over the trouzh, 
and a flock of ten or twelve were finally pershed around. 
They all stretched their heads and looked into the trough, 
but none flew into it.” 

Cn removing the caterpillar the birds again assembled, 
and at once entered the trough to feed. Fowls were also 
frightened at first, and would draw back just as they 
were going to peck at the caterpillar. At last, after several 
had tried, and even made ineffectual attempts to peck, 
one more courageous than the rest would actually touch it, 
and after a time, finding nothing disagreeable, the insect 
would be swallowed. In the genus Deilephila, however, 
there are uncatable caterpillars, and these have strongly 
contrasted black and white or yellow spots combined with 
the habit of fully exposing themselves upon their food 
plants. Dr. Weismann experimented with two species 
(D. galii and D, euphorbiez) and found that they were 
refused hy birds, though the latter was eaten by lizards. 
It is to be noted however that the experiments were made 
with a South European speciés of lizard, not that of 
Germany, so that the result has not a direct bearing on 
the point. 

The general conclusion at which Dr. Weismann arrives 
is, that all the varieties of colour and marking occurring 
in the Sphingidz have a distinct biological value, and can 
in every case be traced to the action of natural selection 
and correlation of growth. 

The next essay is not quite so interesting or important. 
It is an endeavour to prove, by a distinct line of inquiry, 
that the markings of the larve are not due to a “‘phyletic 
vital force” or to general laws of growth and develop- 
ment. The different groups of Sphingida are minutely 
examined and compared in their three stages of larva, 
pupa, and imago, and it is shown that the changes that 
occur from species to species in each stage are to a great 
extent independent of the changes in the other stages, 
Numerous examples of this want of phyletic parallelism 


are given, and it is hence argued that the modifications | 


which occur must be due to an adaptation to the special 
conditions to which the insect is exposed in one or other 
of its states, not to any innate law of variation and deve- 
lopment, which, it is argued, would affect all the stages 
pari passu and produce a “ phyletic parallelism” which 
does not actually exist. The same general facts are 
shown to prevail, not only among Lepidoptera generally, 
but among all insects and crustacea—or generally among 
all organisms which undergo a metamorphosis. 

This instalment of the work has been admirably trans- 
lated and edited by Mr. Meldola, who, in a series of 
valuable notes and an Appendix, has brought up the 
information on every branch of the inquiry to the latest 
date. The six coloured plates of larvee in their several 
stages are very well executed, and serve to illustrate the 
somewhat complex discussion in a clear and effective 
manner. ALFRED R. WALLACE 
SE SS ___ a 

OUR BOOK SHELF 
The Wandering Jew. By Moncure Daniel Conway. 
(London; Chatto and Windus, 1881.) 
THis last volume of Mr. Conway's is a study, not only of 
the legend of the Wandering Jew, but with it of the large 
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group of analogous myths of undying men who from age 
to age wander over the earth, or sleep in caverns, or are 
transl.ted from among men into divine regions, whence 
however they come back and show themselves still living 
men. The interest of these stories in the history of 
philosophy lies in their keeping up men’s early ideas of 
life and death. One of Mr. Conway's purposes in dis- 
cussing them is to draw attention to their being relics of 
the primitive period when men were still so far from 
definitely realising the nature of death, that they had no 
difficulty in regarding kings, heroes, and prophets as 
having only departed for a while from among them, to 
return in a future age to rule and protect their expectant 
nations. In comparative mythology this group of stories 
has sone importance. They show the beliefs of various 
races running curiously into one another, as where the 
Lancashire peasant still hears in the cry of the plover the 
wail of the Wandering Jew, or in the Harz Mountains 
his myth has got mixed with that of a grander wanderer, 
the Wild Huntsman, who courses with his storm-clonds 
across the sky. The storm-demon whom mythic fancy 
imagines rushing through the air is often called a JZac- 
cabece, and Mr. Conway points out why he has this name. 
It is because of a verse in the Second Book of Macca- 
bees, chap. v., which, by the way, is a good instance of the 
personal forms taken hy the fancy of an excited people: 
“ And then it happened, that through all the city, for the 
space almost of forty days, there were seen horsemen 
running in the air, in cloth of gold, and armed with lances, 
like a band of soldiers.’’ Unfortunately some other ety- 
mologies made or quoted by Mr. Conway are not so 
reasonable as this. When the names of biblical person- 
ages, Herod and Ahasucrus, find their way into European 
myths, it may not be easy to explain how they got there, 
but at any rate it is better to leave them alone than to 
make up imaginary and even impossible German or 
Scandinavian forms, Haar-Rote, As-Vidar, to account for 
their presence. It would be easy to take exception to 
many of the arguments in this volume, but at any rate 
there are many interesting points in it. 


A Short Sketch of the Geology of Yorkshire. By Charles 
Bird, B.A. (Univ. Lond.) (London ; Simpkin, Marshall, 
and Co.; Bradford: Thomas Brear, 1881; pp. 187 
and Map.) 

Geological Alap of Vorkshire. By the same Author. 
(Edinburgh and London: W. and A. K. Johnston; 
Bradford: T. Brear, 1881.) 


In the preface of this book, written by way of dedication, 
it is represented to be a ‘‘ small and cheap volume suitable 
to the ‘general reader’ and tourist.” It is impossible to 
say that it is not a useful and interesting one. So much 
good work has been done on the county, though scattered 
through very various publications, that a short résumé 
cannot fail to be of value; but there are books and books, 
and if we measure this by what it might have been, it is 
poor indeed. 1t resembles, in fact, geologically speaking, 
a kind of boulder clay, full of fragments of solid rock, 
brought from a distance—we will not say to be deposited 
in mud—but certainly scratched and rubbed in the pro- 
cess. In the beginning of the volume is a list of the 
surrounding mountains whence the boulders have heen 
derived, but it is not a complete one; and the source of 
each fragment is not indicated in the body of the text. 
Its great defect is that it is unstratified; in other words, 
the extracts are not duly digested, but thrown together with- 
out sorting, and with very little alteration; so little indeed 
that it would not be difficult to trace them to their sources. 
Thus under the head of “ The Carboniferous Period” we 
have a brief explanation, from a popular lecture, “how 
from the general mineral character of a rock the circum- 
stances under which it was formed can often be predicated.” 
Then under the head of “Sult water deposits’? we have 
twelve pages on the origin and contents of the Victoria 
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Cave, which ought surely to belong to the chapter on the 
“Recent Geological History of Yorksbire,” only that the 
latter happened to be written by one who confined him- 
self to the Holderness drift. Under the head of “The 
Permian Rocks” there is an exposition of the views of 
those who would reintroduce the old (not recently sug- 
gested) name Poikilitic to include the Trias. It was a 
pity the author was not acquainted with any recent papers 
on the series above the Lias, for there are no good boulders 
in this part of the book. Mr. Hudleston’s admirable 
papers on the Yorkshire Oolites seem to have been written 
in vain, and there have been modern papers also on the 
Yorkshire Chalk. It was perhaps excusable for our 
author to conclude that the third edition of Prof. Phillips’ 
“Yorkshire Coast” contained all the most recent infor- 
mation, though every East-Yorkshire geologist knew that 
it did not. In examining a work on local geology it 
is always well to see where the author lived, for the 
surrounding country will be the best described. So it is 
here; the best part of the book is the description of the 
Middle and Upper Coal-measures, which are well deve- 
loped in the neighbourhood of Bradford, For East 
Yorkshire and the coast the book is of little value. 

The topography of the map requires no other guarantee 
than the name ofthe constructors for its excellency. The 
south-western part of the geological colouring derived 
from the Geological Survey maps is also very good. Nor 
can we complain when lack of published material pre- 
vents accuracy elsewhere, though it is a reason for re- 
gretting the slow publication of the Geological Survey 
maps which kaye been long ago completed; but when 
the whole of the Vale of Pickering is coloured Neoco- 
mian, and a patch of the same is placed in the south near 
Cave, scarcely an acre of rocks of that age being dis- 
coverable in the former, and none in the latter locality, one 
is led still more to regret that the author’s map should be 
spoiled by his not knowing Mr. Hudleston’s papers and 
relying on Prof. Phillips. But he has surely introduced 
a little mistake of his own, which will be very serious to 
visitors to ihe popular watering-places of Scarborough 
and Filey. The Castle Rock and Filey Brig are coloured 
—one Lower Oolite and the other Neocomian, whereas 
they are both what the author would call “ Middle 
Colite”! It will take more than Mr. Bird to write a 
good “ Geology of Yorkshire.” 


EEE RS SOM LHE DT LOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is tmpossible otherwise to ensure the appearance even 
of communications containing interesting and nevel facts. | 


Leaves Injured at Night by Free Radiation 

FriTz MULLER, in a letter to me from Sta. Catharina in Brazil, 
dated August 9, supports the view which I have advanced with 
respect to leaves ; lacing themselves in a vertical position at 
night, during their so-called sleep, in order to escape being 
chilled and injured by radiation into the open sky. He says: 
**We have had last week some rather cold nights (2° to 3° C. at 
sunrise), and these have given me a new confirmation of your 
view on the meaning of the nyctitropic movements of plants, 
Near my house there are some Pandanus trees, about a dozen 
years old ; the youngest termi .al leaves stand upright, whereas 
the older ones are bent down so as to expose their upper surfaces to 
the sky. These young leaves, though of course the most tender, 
are still as fresh and green as hefore ; on the contrary, the older 
ones have suffered from the cold, and have become quite 
yellowish. Again, the leaves of Oxalis sepium were observed 
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by me to sleep in a very imperfect manner during the summer, 
even after the most sunny days; but now, in winter, every leaflet 
hangs down in a perpendicular position during the whole night.” 
It is a new fact to me that leaves should sleep in a more or less 
perfect manner at different seasons of the year. 

CHARLES DARWIN 


Red Rainbows 


THE account in NATURF, vol. xxv. p. 431, of a pink rainbow 
ceen from Mr, Tennyson’s house, recalls to me a rainbow which 
I witnessed in July 1877 over the Lake of Lucerne from the 
promenade in front of the Schweitzerhof. The ow in question 
appeared at cunse', when the whole shy, east and west, was lit 
up with ruddy tints ; and just tefore it faded cut, the bow it-elf, 
which was a very brilliant one, showed only red and orange 
colours in place of its usual array of hnes. No fewer than five 
supernumerary <res were visible at the inncr edge of the primary 
bow, and these showed red only. 1 fency that the , hencmenca 
cannot be very rare, from the circumstance that in pictures of the 
rainbow red and yellow are frequently the only colours set down 
hy the artist. A few months ago Mr, C. Brocke Branwhite of 
Cliften shoved mea very teautiful shetch in oils ty his father, 
the Jate Mr. Charles Branwhite, a colourist of ro mean power, 
in which a beautiful and exquisitely pellucid rainbow was drawn 
with red and yellow tints only. It may also be mentioned that 
in the copy of Rafaei’s ‘“‘ Madonna di Foligno” in the Dresden 
Gallery, there is a semi-circular red and yellowrainbow. J have 
not seen the original Foligno Madonra in Rome; and should be 
interested to know whether in this also red and yellow are the 
only tints accorded by the col: nrist. 


Haslemere Houce, Clifton SrLvANus P, THOMPSON 


IN your issue of the 8th inst. (vol. xxiv. p. 431) your corre- 
spondent ‘‘A. M.” describes what he calls a ‘* pink rainbow ” 
seen by him at Aldworth, near Haslemere, and as a fainter I 
am interested in his description, as it exactly correspoi ds with 
the same phenomenon as seen by me here, same date, and 
viewed with curiosity by myself and friends. 

Corrie Hotel, Arran, Sey tember 11 DaviD MURRAY 


Atoms 


ALTHOUGH 1am not an ‘‘eminent” authority, perhaps you 
will exense my troubling you with the following extract from a 
payer read by me before the Phi'osophical Society of Glasgow in 
November, 1875, a coyy of which paper I pested to the Editor 


| of NaTuRE :—‘‘I have long been of ojinion that the most 


probable hypothesis of the crigin of atoms is that there is only 
one kind of matter—ether or its constituents—and that atcms 
are merely congeries of units of ether circling at enormous speeds 
round each other, differently grouped, in different numbers, at 
different velocities, and at different distances, even as the dif- 
ferent members of our sun systems. . . . The numbers of units 
in each similar atom need not he always the same; a few 
dozens more or less will not be appreciable by us. On the 
other hand, if a so-called element show a plurality of spectro- 
scopic lines or hues, J do not think it at all doubtful that 
there is a plurality of units moving to produce these, since 
they thns show effects of different modes of moving of bodies : 
all our different states of sensual consciousness of colours are 
necessarily dependent on differences in the modes of moving of 
the agents that excite in us such plurality of lines and hues. 
As the motions of atom , or rather of groups of atoms, excite 
in us sensations of sound, so the motions of units, or rather 
of groups of units, excite in us sensations of colour, and 
Then 
again, we may hold that the more lines that per-ist in a 
spark or a sun, the less easily reducible are the portions of the 
elements showing them, as far as these lines’ constituents are 
concerned—the lines being still undissociated material.” (Pree. 
Phil. Soc. of Glas., vol. x. p. 61.) HENRY MUIRHEAD 
Cambuslang, August 26 


Luminous Phenomena on Rupture of Sea-Ice 


IN my diary for January 20, 1881, ocenrs the following 
passage. I make no attempt fo account for the phenomenon, 
but am certain it was not caused by any reflection of the lights 
on board the vessel ;— 


AOS 


‘© Started from Christiania at about 2 a.m. in the Aj/and 
steamer bound for Christiansand. At Krujero the steamer forced 
its way through the ice for half an hour till within about a mile 
of the land, where sleighs met itontheice. The passenge:s and 
cargo were discharged or taken up on the ice, out of which we 
backed in close proximity to the Aoug ?Zacer, which steamer 
had followed ns in. A beautiful sunset and Arctic winter view, 
clear air, and rich sky, also a distant ship fast in the ice. The 
Nyland stopped at Arendal for the night, having got t the quay 
through much ice. We observe often phosphorescence or phos- 
phorescence-like sparks and flashes in the ice as it is broken up 
by the steamer.” 

I think that the average thickness of the ice might have been 
about eight inches. I cannot give the temperature, but on the 
previous day at Christianii the thermometer indicated about 8° 
or 10° belov zero Fahrenheit (about qo° Fahvenheit of frast). 
The diary from which the above extract is taken was kept jointly 
Ly myself and my travellmg-companion, Mr. Winter, of the 
Indian Civil Service, who of course also saw the flashes referred 
to. I should like to have been able to talk the matter over 
again with him, but he is now in India. J. ALLEN ALLEN 


[The question raised in this letter is a very interesting one. 
The phenomenon i, possibly analogeus to the electric flashes 
which are pro ]uced when loaf-sugar is crushed or when mica is 
rapidly split. Tt ap,ears very improbable that it can be due to 
phosphorescent creatures in the water under the ice.—Ep.] 


Tidal Currents zersus Wind Waves 


In NAtTuRE, vol. xxiv. p. 286, a writer on ‘‘sea-shore 
alluvion ” positively asserts that the travelling of sea beaches 
1. due to wind-waves, and not to tidal currents, and calls a 
writer in the Lxyzzeer to task fur having stated the latter, 
Notwithstanding this assertion, 1 would suggest that the writer 
in the Avgineer is right. Twenty-five years ago, when an 
engineering student, ] was tanght that sea-beach travelling was 
due ta wind-waves, Afterwards, whi'e knocking about during 
fifteen years in the vicinity of the south and west ccasts of 
Treland, I noted facts that went to show that such a theory was 
not universally correct. This led me to study wind-action on 
the sea and lakes, also all ] could fiid that had been written on 
the subject; the result being that as geod evidence was so con- 
tradictury, no opinion conld be come to from the evidence of 
others. But it was not till about ten years aga, when I was so 
circum-tanced that I could properly study wave-action, and after 
ix years’ careful observati n on the south-east coast of Ireland, 
that I found that tidal currents were the principal motive power ; 
and on again reading what had been written on the :u'ject, 
that I found that nearly all the advocates for the driftage of 
sea beaches by wind-waves had studied on beaches where the 
mast continuous and powerful winds acted in conjunction with 
the flow-tide curvent, As the results of my observations have 
been published in the Proceedings of the Royal Irish Academy, 
English and Irish Institutions of Civil Engineers, the Geological 
Societies of London, Dublin, &c., during the last six or eight 
years, it is unnecessary to repeat them here. I would, however, 
point cut that when there are only wind-waves and no tidal 
currents, the beaches as a general rule ;re banked up, but do 
not travel (the writer in NATURE seems to have observed this, 
but does not appear to see the importance of it), This may be 
seen in the tideless Mediterranean, as pointed out by the late 
Dr. Ansted in his paper on the Lagoons at the Delta of the 
Rh-ne; it may also be seen in Malcombe, or any other bay 
where there is a ‘‘ head of the tide’’ but no tidal current; and 
in the different freshwater lakes, when the wind-waves are the 
ony motive power. But wherever there are tidal currents acting 
“ma coast the brach must travel. Such tidal currents are those 
that most perplex the erectors of groynes. If there was only 
the travelling augmented by wind-waves, the erection of 
groynes would be very simple; but, as a general rule, they 
are most necessary where there are strong tidal currents (or 
conflicting currents) due to the regular ‘‘flow” tide, ‘half 
<ounter” tides, or ‘“‘on-shore” tides; which conflicting currents, 
combined with the action of wind-waves, let them be direct cr 
is ‘ground swells,” make up all the ‘‘ cutting-out tides,” The 
greater the complications the greater the ‘‘ cutting out,” and the 
more ingenions have to be the groynes. ‘‘ Fulls” zecumulate with 
the wind-wayes, but rapidly disappear when the wind ceases. 
I presume the writer of the article in question is aware that the 
greatest rise of tide and the least current is at the ‘‘heads of 
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the tides,” while the least rise and greatest current is at the 
“nodal cr hinge lines’’; and T would be interested to know 
where permanent beaches accumulite in the latter localities, as 
from whit T have seen those that form rapidly disappear when 
the wind cea:es. G, H. KINAHAN 
H.M. Geological Survey 


Glaciation 


In Nature, vol. xxiv. p, 364, I see a notice of a paper by 
Dr. Woeikoff on the glacial climate, in which it is shown that 
“the difference of m.an temperature at the lawer ends of glaciers 
(in different parts of the world) reaches fully 20°.” This might 
be expected. The extent of glaciation dej:ends not at all on 
meau or on winter te.npera‘ure, but chiefly on summer tempe- 
vature, Perfefual snow means summer snow, so that summer 
temperature is what determines the extent of the snow-fields 
remaining unmelted in the summer, and consequently of the 
glaciers which are fed by the snow-fields, The extent of glacia- 
tion is also much iufluenced by the amount of snow-fall, All 
this is stated in Forbes’s ‘* Norway and its Glaciers.” 

JosepH JOHN MuRPHY 

Old Forge, Dunmurry, Co. Antrim 


Yellow Glass in Fog 


SoME years ago I was staying at an hotel on the Lake of 
Constance. One morning a fog came on which completely 
obscured the opposite shore, but looking through a strip of 
yellow glass, which formed the border of the window, I was 
able, to my surprise, to see it distinctly, I presume the yellow 
glacs choked the blue rays reflected by the fog, just as a Nicol’s 
prism, held at the proper angle, chokes the rays reflected from 
the glass and enables u: to see clearly the picture} ehind it. On 
my way home I stopped in Paris, and, happening to call on one 
of the principal opticians, mentioned the circumstance to him, 
IIe forthwith showed me a naval telescope provide. with a cap 
at the eye end containing a yellow glass, which could be removed 
at pleasure, I should like to know if the sane simple con- 
trivance has eyer been used in onr own navy. RS 


The New Museum of Natural History 


In your article on ‘‘The New Mu-eum of Natural Tistory ” 
(NATURE, vol. xxiii, p. 549 ef seg.) it is stated that the speci- 
men of Archeopteryx mtacrura in the British Museum is headless, 
Will you permit me to draw attention to a nodule projecting from 
the slab in which the fossil lies, which bears a striking resem- 
blance to the cerebral portion of abird’s skull? It is so ne years 
since 1 visited the museum, but I recollect feeling satisfied at the 
time that the nodule was the missing head, and worth while 
disinterring from its surrounding slate. E. 1, PRINGLE 

Calicut, July 31 


[The nodule referred to by our corre pondent is well known, 
and has been frequently criticised. Mr. John Evans, D.C.L., 
F.R.S., drew attention to it in an article published by him in 
the Natural History Review, 1865, pp. 415-421: ‘On por- 
tions of a cranium and of a jaw in the slab containing the 
fossil remains of the Archeopteryx.” Although these fragments 
which occur in the slab in question undoubtedly belong to drchao- 
pteryx, yet, as stated in onr article, vol, xxii. DP. 555) Ube 
original specimen described by Prof. Owen ts headless,” whereas 
the newly-discovered Berlin specimen has the head entire, and 
fairly well preserved, and still attached by the neck to the 
trnuk.—Ep. } 


On the Velocity of Light 


In view of the experiments of Voung and Forbes on the 
velocity of light, and of the article publi-hed by Lord Rayleigh 
on the subject, it may not be out of place to state as a fact 
which seemed at the time too evident to require special mention 
in my paper ‘On the Velocity of Light,” that if the velocity of 
red and of blue light in air differed by as much as one-tenth of 
1 per cent., the image of the slit which served as the source of 
light, instead of bemg white, would be spread ont into a spec- 
trum which could not fail to be observed. The total dis) lace- 
ment in these experiments amounted to 133 millimetres; there- 
fore, a difference of velocity of the red and the blue rays of 1°8 
per cent. would necessitate a spectrum 2°4 millimetres in length. 
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It is needless to say that no spectrum was observed. These 
facts appear to be utterly irreconcilable with the conclusion 
drawn by Messrs. Young and Forbes. 

ALBERT A, MICHELSON 


Schluchsee, Prussia, August 28 


Salmon in Preserved Rivers 


HAVING resided for some time lately near one of our salmon 
rivers which is at present preserved by a club, | have at different 
times had conversations with men who knew it before its so- 
called preservation, They all say that when they were allowed 
to fish when aud how they pleased, tbe supply of fish was much 
better in regard both to size and quantity. They account for it 
in the following manner :--Firstly, wben the river was free, the 
people living near used to make spawning-beds for the fish, by 
placing large stones across the river and throwing gravel where 
deficient, and where gravel yas naturally they used to loosen it with 
forks and remove the large stones, Secondly, they used to watch 
the fish at spawning time, and catch and kill all very large fish, 
say about 16 to 30 1's, weight, afterthey had partially or wholly 
finished spawning, as they say the large fish destroy the salmon 
fry. Neither this nor tbe formation of spawning-beds is done 
at present. Would the above rea- ons account for the diminution 
in the sizea.d number of salmon caught in our rivers? The 
diminution, in the river I speak of, cannot be accounted for by 
pollution, asthe number of houses near enough to send their 
drainage into the river is too small to affect it, and as the river 
has a very quick fall and rocky bed, it is subject to such very 
rapid rises and fajl: in quantity of water that would prevent any 
settlement of noxious se: iment. Wy Co So 


New Seismometer 

In Natur, vol. xxiv. p, 113, there is a notice of a new seis" 
mometer which has several advantages claimed for it. Might I 
suggest what seems an obvious and impaitant improvement? As 
a rule pendulums cannot record vertical or oblique motions, and 
yet these are often the mo-t necessary and valuable to record. 
1. To do this, and yet as easily allow of lateral registration, 1 
would say, support a heavy (leaden) tall of scme 100 lbs. by a 30 
or 40 feet spiral cr rubber spring cf suitable strenzth. It will be 
found that a very con iderable amount cf veriical play can take 
place, especially veitical effort, ere the ball can be affected, and 
that lateral play cf the support will produce very little effect 
indeed, unless, as is most unlikely, the motion is prolonged and 
is continuous in one direction, 2, Arouud the sphere, and ata 
very short distance from its surface, radix] rods actuated like the 
key-pluys of a cornet are supported, say at every 30° all over 
the surface, contact with any one cf which will clectrically record 
time, and the pencil attached to the plunger record distance of 
stroke on revolving paper attacked to plunger-tube. 

Asam, July 6 S, E. PEAL 


THE BRITISH ASSOCIATION 


‘ae actual number of persons who attended the York 
Meeting of the British Association, as announced at 
the last meeting of the General Committee, was 2556; 
divided between 272 old life-members, 27 new life-mem- 
bers, 312 old annual members, 175 new annual members, 
1232 associates, 514 ladies, and 24 foreigners. The seven 
previous occasions on which this number has been ex- 
ceeded were :—Newcastle-on-Tyne, 1863 (3335); Man- 
chester, 1861 (3138); Liverpool, 1870 (2878); Bath, 1864 
(2802); Glasgow, 1876 (2774); Dublin, 1878 (2578); 
Aberdeen, 1859 (2564). The number fell bclow 1000 at 
Cambridge, Ply mouth, Southampton, Ipswich, Hull, and 
Swansea. 1280/, were paid out by the Council for scien- 
tific purposes after the list meeting, a larger sum than on 
any occasion since 1873; while between 1873 and 1861 
that sum was always exceeded, and at Norwich, in 1868, 
it amounted to 1940/, 

_ The following foreigners were present at the meet- 
ing:—Professrs Barker of Pennsylvania; Bergeron, 
Paris; Bojanowski; Carbonnelle, Brussels; Chemin, 
Paris ; Craig, Johns Hopkins University, U.S. ; Dohrn, 
Naples; Eads, St. Louis, U.S. ; Gariel, Paris; Dr. Asa 
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Gray, Harvard University ; Halphen, Paris; Dr. Edwin 
Hall, Baltimore, U.S.; Hubrecht, Leyden; Prof. W. W. 
Jobnson, Annapolis, U.S.; Prof. O. C. Marsh, Yale 
College; Moser, Berlin; Prof. H. A. Rowland, Balti- 
more; Stephanos, Paris; Sturm, Minster, Westphalia ; 
Prof. H. M. Whitney, Beloit College, Wisconsin, U.S.A. 

We ought to have stated in our report of the doings of 
the Association in our last number, that Prof. Husley’s 
lecture on Paleontology, which we gave in the same 
number, was delivered on the evening of Friday the oth. 

Nearly 350 papers or reports were read before the 
several sections. Of these the Physical and Mathe- 
matical Section received 89; the Chemical Section 49: 
Geology 59; Biology 79; Geography 16; Economic 
Science and Statistics 26; and Mechanical Science 29. 
Of the papers in Section A 23 related to Electricity; 21 
were Mathematical ; C ptics claimed 12; Meteorology 11 ; 
Astronomy and Physical Geogr phy 12; Heat 5; and 
miscellaneous physical subjects 5. Cf course prominent 
subjects of interest were electric lighting, electric mea- 
surements, and Faure’s cells. Such subjects were tho- 
roughly ventilated by discussions both in Section and 
Committee, and more intimately during the thousand and 
one opportunities for interchange of ideas which occurred 
in the afternoon and evening. Again, the storaze of 
energy, the nature of meteoric dust, the existence of 
intra-Mercuria) planets, the lunar disturbance of gravity, 
the nature of colours, and the contact theory were 
each severally discussed. Among the 49 Chemical 
papers several theoretical matters were introduced— 
specially the atomic theory, chemical nomenclature, 
vapour densitics, molecular weights, Mendeleeft’s law, 
and molecular attraction; processes of analysis and 
technical operations werc describcd, aud new evperi- 
ments were explained. Of course a good deal of the 
geological work bore reference to Yorkshire, especially to 
the evidences of glacial action which it presents. The 
geological papers were of a very gencral and intere-ting 
character, and embraced every branch cf the subject, 
from the vulcanology of Japan to the minerals found at 
Laurium, and from the Cheshire sa‘t beds to the evolution 
of the Plesiosaurus, Section D furnished a larger number 
of papers than any othcr Section exce;t -‘, but we must 
bear in mind that it really consists of three sub-sections, 
devoted respectively to Zoology and Botany, Anatomy and 
Physiology, and to Anthropology. The latter subject ] as 
developed extraordinarily, more than half the papers con- 
tributed to the Section were read before this Sud-Section. 
The report of the Anthropometric Committee, which 
evoked a good deal of discu-sion, was read in the Section 
of Economic Science and Statistics. In this section Mr. 
Grant Duff delivered a very uble address, which was 
warmly received. A tendency to introduce matter which 
has a political bearing and which may be discussed from 
a political standpoint is sometimes apparent in this 
section, and should be carefully guarded against by the 
Committce. The Mechanical Section furnished some 
important reports on pate:t laws, wind yressure, tides in 
the English Channel, and the steering of screw steamers. 
Here also were papers on the different forms of electric 
lamp, the electrical transmission of force, and the 
illumination of lighthouse:, 

Thus it will be seen that all the prominent subjects of 
science have received their share of attention, and at the 
hands of one or other of the sections have been either 
expanded or discus ed. The interchange of ideas has 
been incessantly going on, and many men have become 
acquainted who miglit otherwise have remained unknown 
to each other for years. Some 500 scientific men have 
been gathered together from various parts of the British 
Islands; and some 2000 persons have been brought face 
to face with the burning scientific questions of the day, 
and have had new interests awa! ened, or oli knowledge 
resuscitated. There can be little doubt as to the 
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expediency of continuing the work of the Association, if 
it keep at all near to the standard of the York meeting. 
The Germain Society, founded nine years before our 
. ssociation, and its prototype, still continues to meet 
annually ; and scientific congresses are becoming more 
and more general every year in Europe. 

Canada has been proposed as the place of meeting 
for 1885. The difficulties of time and place and ex- 
pense are far less formidable than they appear at the 
outset. Great facilities would be put in our way by 
steamboat companies; and, once arrived, the Colony 
would receive us with open arms. Again, the Ame- 
ricans wish us to join their Association on some con- 
venient occasion, and dpopos of this a practical Ame- 
rican observed a few diys since, “From the moment 
you set foot on American soil to the moment of de- 
parture, you should not put down a cent.” One 
other fact renains to be noticed in regard to the York 
meeting. Z/irty-fowr local societies and institutions 
were represented at the meeting by forty-nine delegates ; 
and the Council have under consideration the conditions 
under which these delegates were present, and their 
object in attending. Cannot the Association do some- 
thing for them ? Cannot some organisation be introduced 
to influence the local societies through the Association, 
and cannot a committee of delegates be appointed to 
discuss matters connected with their respective institu- 
tions? 

REPORTS 


Report of the Committee, consisting of Dr. J. H. Gladstone 
Dr. W.R. E. Hodgkinson, Mr. IV. Carleton Williams, and 
Dr. P. P, Bedson (secretary), appointed for the purpose of inves- 
tigating the Method of Dtermining the Specifie Refraction of 
Silids from their Solutions.—Mr. P, P. Bedson, D.Sc., read the 
Report, and -tated that the object of this report was to submit to 
further examination the method proposed some years ago hy 
Messrs, Gladstone and Dale. According to this method the 
specific refraction of a solid may be deduced from that of a 
solution containing it, provided the specific refraction of the 
solvent is known, as also that of the solution and the composition 
of the solution. The experiments, of which an account is given 
in the report, appear to confirm this statement of the above- 
mentioned authors. The first case examined was that of liquid 
phenol, Its specific refraction for a ray of light of infinite wave- 
length was determined at 40° and 45°, The values obtained for 
the specific refraction of liquid phenol at 40° and 45°, viz., ‘$50 
and “4848, are closely approximate to that obtained by Brithl 
(Fourn, Chem, Soc., abot., 1889, p. 782) for phenol at 20°, viz., 
“4862. Further, these re-ults agree very well with the mean of 
the specific refractions obtained from the alcoholic and acetic 
acids solutions. The specific refraction of rock-salt in the solid 
state has also been determined and compared, with its specific 
refraction as deduced from its aqueous solutions; and it was 
found that the specific refraction obtained from the aqueou; 
solution is substantially the same as that obtained from a prism 
of rock-salt. Further, the specific refractions of fused borax 
and boric acid have been determined, and in these cases also the 
specific refraction obtained from their aqueous solutions was 
found to be approximately the same as the specific refractions of 
fused borax and boric acid. The indices of fused borax and of 
fused boric acid were determined by means of prisms of these 
materials, which were cast ina mould of silver plates and after- 
wards ground and poli hed. 


Report of Committee on Metcoric Dust, hy Prof. Schuster.— 
This Co-umittee was appointed for the double purpose of exa- 
mining the observations hitherto recorded on the subject of 
meteoric dust and of discussing the possibility of future more 
systematic investigations, With regard to the first point we note 
that in a paper presented to the Royal Astronomical Society in 
1879, Mr, Raayard has given what appears to be a pretty com- 
plete account of the known observations as to the presence of 
meteoric dust in the atmosphere, It appears that in the year 
1852 Prof. Andrews found native iron in the basalt of the 
Giant's Causeway. Nordenskjéld found particles of iron which 
in all probability had a cosmic origia iu the snows of Finland 
and in the ice-field..o* the Aretic regions. Dr, T, L. Phipson, and 
more recently Tissandier, found similar particles depo.ited by 
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the winds on plates exposed in different localities. Finally, Mr. 
Jchn Murray discovered magnetic particles raised frum deposits 
at the bottom of the sea by H.M.S. Challenger. These particles 
were examined by Prof, Alexander Herschel, who agreed with 
Mr. Murray in ascribing a cosmic origin to them. For fuller 
details and all references we must refer to Mr. Ranyard’s paper. 
There cannot be any doubt that magnetic dust, which in all 
probability derives its origin from meteors, has often been ob- 
served, and the question arises, in what way we can increase 
our knowledze on these points to an apprec’able extent, A 
further series of occasional observations would in all probability 
lead to no result of great value, unless they were carried on for 
a great length of time in suitable places. Meteoric dust, we 
know, does fall, and observations ought if possible to be directed 
rather toward, an approximate e-timate of the quantity which 
falls within a g ven time. Difficulties very likely will be found 
in the determination of the locality in which the observations 
should be conducted. The place ought to be sheltered as much 
as possible against any ordinary dust not of meteoric origin. The 
lonely spots best fitted for these observations are generally 
accessible to oceasional experiments only, and do not lend them- 
selves easily (o a regular series of observations. Nevertheless 
experiments continued for a few months at some elevated spot in 
the Alps might lead to valuable resuits. The Committee would 
like to draw attention to an instrument which is well fitted for 
such observations. It was devised by Dr. Pierre Miquel for the 
purpose of examining, not the meteoric particles, but orzanic and 
organised matters floating about in the air. A description, with 
illu-trations, will be found in the Axnuaire de Alontsouris far 1879. 
Two forms of the instrument are given. In the first form, which 
isonly adapted to permanent places of observations, an aspirator 
draws a quantity of air through a fine hole. The air impinges 
on a plate coated with glycerine, which retains all solid matter, 
By means of this instrument we may determine the quantity of 
solid particles within a given volume of air. The second, more 
portable, form does not allow such an accurate quantitative air 
analysis. The instrurrent is attached to a weathercock, and thus 
is always directed against the wind, which traverses it, and de- 
posits, as in the other permanent form, its solid matter on a 
glycerine plate, An anemometer placed in the vicinity serves to 
give an approxiaate idea of the quantity of air which has passed 
through the apparatus, These instruments have been called 
aéroscopes by their inventor. It is likely that the second form 
given to the apparatus will be best fitted for the purpose which 
the Committee has in view. 


Seventh Report of the Conemittee on Underground Water Sup 
bly, consisting of Prof. E, Hull, the Rev. H, W. Crosskey, Capt. 
Douglas Galton, C.B., Mr. Fames Glaisher, F.R.S., Prof. G. 
ad, Lebour, Mr. W. Molyneux, Mr. G. H. Morton, Mr. W, 
Pengelly, Prof. F Prestwich, Mr. Fames Plant, Mr. Fames 
Parker, Mr. T. Roberts, Mr, S. Stoske, Mr. G. F. Symons, 
Mr. IV. Whitaker, was read by Mr. C. E. de Rance, of H.M.'s 
Geological Survey, the Secretary.—The Committee was ap- 
pointed in 1874 at the Belfast Meeting of the Association, with 
Prof. Mull, LL.D., F.R.S., as Chairman, and Mr. De Rance, 
F.G.S., as Secretary and Reporter; its six publisied reports 
occupy 125 pages of the Society’s Proceedings, and the results of the 
investigations of the Committee show that the Permian, Triassic, 
and Jurassic formations of England and Wales are capable of 
absorbing from five to ten inches of annual rainfall, giving a 
daily average yield of from 209,009 ta 403,000 gallons per 
square mile per day, The area occupied by these formations 
i, in round numbers, Permian and Trias, 8600 square miles, 
and Qolites, 6600 square miles, capable of yielding 1720 mil- 
lions and 1320 million gallons respectively, at the lowest rate of 
atsorption, or, united, a supply for 100 million people, at thirty 
gallons a head. Mr. De Rance then described the water-bearing 
condition of the Yorkshire area, and stated that the investigation 
vould now be extended to all the porous rocks of South Britain. 


Report on the Earthquakes of Japan, by Prof. John Milne.— 
The author arrives at the following conclusions:—1. That the 
actual back and forth motion of the ground is seldom more than 
a few millimetres (usually not equal to mmm.), even though 
chimneys have fallen, 2. The motion usually commences 
gently, but is very irregular, 
secoad usually vary hetweeu three and six. 4. During one 
shock 7¢s direction of motion may be irregular. 5. East and 
west vibrations, as recorded in Yedo, have in some cases been 
showu by time ob:ervations to have travelled up from the south, 
6. Many of the shocks which visit Yedo appear to have come 
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from the district which is faulted, and which shows di-tinet 
evidence of very recent elevation. 


Second Report of the Committee consisting of Prof. P. M. 
Duncan and Mr. G. R. Vine, appointed for the purfose of re- 
porting on Fossil Polyzoa; drawn up by Mr. Vin',—TVhe order 
is divided into three subdivisions :— 

1, Cheilostoma, Bark. = Celleporina, Ehrenberg. 

2. Cyclostomata, ,, = Tabduliporinz, Milne-Ed., Hagenow, 
Johnston. 

3. Ctenostomota, ,, 

The following terms are used in this Report in describing the 
genera :— 

ZoaRIuM.—‘‘ The composite structure formed Ly repeated 
gemmation”” = Polyzoarinm and Polypidom of authors. 

Zoccium or cell.—‘‘ The chamber in which the Polypide is 
lodged.” 

Ce@neécium.—‘ The common dermal system of a colony,” 
Applicable alike to the ‘‘Frond,” or ‘‘Polyzoary,”’ of Fene- 
stella, Polypora, Phylloyora, or Synocladia: orto the a:soctated 
Zocecia and their connecting ‘‘interstitial tut uli,” of Ceriopora, 
Hyphasmapora, and Archzopora, or species allied to these. 

FENESTRULES.—The square, oblong, or partially rounded 
openings in the zoarium—convected by non-cellular dissepiments— 
of Fenestella, Polypora, and species allied to these. 

FENESTR.E applied to similar openings, whenever connected 
by the general nbstance of the zoarium—as in Phyllopora, 
Clathropora, and the Permian Synocladia, 

BRANCHES,—The CELL-bearing portions of the zoarium of 
Glauconome, Fenestella, Polypora, or Synocladia ; or the off- 
shoots from the main stem of any species. 

Gonacium.—‘‘ A modified zozcium or cell, set apart for the 
purposes of reproduction.” 

Gonocyst,—“ An inflation of the surface of the zoarinm in 
which the embryos sre developed.” Modern terms from the 
Rey. Thos, Hincks, 


Report of the Committee on Erratic Blocks, drawn up by the 
Rey. B. W. Crosskey.—Many additional instances of the occur- 
rence of erratic blocks were recorded, Particulars were given 
respecting granite and sandstone boulders found while excavating 
for the new dock at Maryport, Cumberland. The granite 
specimens vary in size from small pebbles to a ton in weight, 
and are rounded. The New Red Sandstone boulders vary from 
half a ton to two tons or more, and have sharp angles, The 
nearest granite occurs in the Kirkndbrightshire Hills, on the 
other side of the Solway, fifteen or twenty miles distant; the 
New Red Sand-tone is the stone of the district. A bc nlder of 
Shap; ranite found near Filey has been removed to the Uni- 
versity Museum, Oxford. It rested on Oolitic strata at a height 
of abont 150 feet absve the sea, The nearest place where a 
granite of the same character is fonnd is 108 miles distant, bear- 
ing west-north-west from Filey. The attention of the committee 
was drawn by Prof, T, McK. Hugkes to a boulder of porphyritic 
hornblende diabase, near the centre of Anglesea. It is chiefly 
interesting as having been considered an inscribed stone, but the 
supposed characters are entirely due to rock strncture. A 
detailed description of the great erratic called the ‘‘ Holy Stone,” 
at Humberstone, Leicestershire, was given. Its weight is about 
twenty-one tons, It rests on a denuded surface of the Rhaetic 
formation. The height from which it travelled is about 400 
feet above the sea, and is sitnated six miles north-west. 
The fresent height at which the block now rests is about 240 
feet above the sea, and there is a river valley between these two 
points, ruining at right angles to the line of transit of the block, 
which is only 110 feet above the level of the sea, Varicus 
groups of boulders in Leicestershire were also described, some 
containing millstone grit blocks derived from Derbysbire, 
which must have travelled about thirty-five miles. <A catalcgue 
of 191 blocks in the pari-h of Ashwell, County of Hertford, was 
given, None of these blocks are local. ‘Their gener-1 deriva- 
tion is from the Oolites of the Midlands and from tbe Carboni- 
ferous and other rocks of more northern districts. The report 
concluded with au appeal to Iccal observers to give assistance 
in cataloguing the raj idly-di-appearing err-tic blocks of the 
country, 


Report on Therma! Conductivity of Certain Rocks, showing esfe- 
cially the Grological Aspects of the Investigations, by Prof. A. S. 
Herschel and Prof. Lebour.—This is the seventh and final 
Report of the Committee, and comprises a részme of the results 
given in the preceding ones, with numerous additions and correc- 


tions. A bibliographical list of all papers on the subject, by 
Mr, J. T. Dunn, 8.Sc., is given as an appendix. The appara- 
tus and specimens employed during the investigations of the 
Committee are preserved in the museum of the College of 
Physical Science at Newcastle-on-Tyne. 


SECTION A—MATHEMATICAL ANP PHYSICAL 


On the Possibility of the Existence of Intra-Mercurial Planets, 
by Balfour Stewart, LL.D., F.R.S.—It is a omewhat frequent 
speculation amongst those who are engaged in sun-spot research 
to regard the state of the solar surface as influenced in some way 
by the positions of the planets. 

In order to verify this hypotbesis o servers have tried whetber 
there appear to be solar periods exactly coinciding with certain 
well-known planetary periods. This method has been adopted 
hy the Kew observers (Messrs, De La Kune, Stewart, and 
Loewy), who had an unusually large mass of material at 
their disposal, and they have obtained from it the foll wing 
results :— 

1, An apparent maximum and minimum of spotted area 
approximately corresponding in time to the perihelion and 
aphelion of Mercury. 

2, An apparent maximum and minimum of spotted area 
approximately corresponding in time to the conjunction and 
opposition of Mercury and Jupiter. 

3. An apparent maximum and minimum of spotted area 
approximately corresponding in time to the conjunction and 
opposition of Venus and Jupiter, 

4. An aprarent maximum and minimum of spotted area 
approximately correspondirg in time to the conjunction and 
opposition of Venus and Mercury. 

The Kew observers make the following remarks uron these 
results :— 

‘There appears to be a certain amount of likeness between 
the march of the numbers in the fcur periods which we have 
investigated, but we desire to record this rather as a result 
brcught out by a certain specified method of treating the 
material at cur disposal than as a fact from which we are at 
present [repared to draw conclusions. As the investigation ol 
these and similar ; henomena proceeds, it may te hoped that 
much light will be thrown upon the causes of sun-spot period- 
ictlyaw 

‘the Kew observers have likewise produced evidence of a 
different kind in favour of the ylanetary hypothesis, for they 
have detected a periodicity in the bebaviour of sun-spots with 
regard to increase and diminution apparently depending upon 
the pcsitions of the two nearer planets, Mercury and Venus, 
The law scems to be that as a portion of the sun’s surface is 
carried by rotation nearer to one of these two influential planets, 
there is a tendency for spots to become less and disappear, while 
on the other hand, when it is carried away from tbe neighbour- 
hood of one of these ;lanets, there is a tendency for spots to 
break out and increase. 

But whatever truth may be in these conclusiens, it appears 
to be quite certain that periodical relations between the various 
Anown planets will not acccunt for a// the «un-spot inequalities 
with which we are acquainted. They may acccunt for some, 
but certainly not for all. For there are solar inequalities of 
short duration which, presuming them to be real, can only he 
accecnnted for on the planetary hypothesis by supposing the 
existence of several unknown intra-Mercurial planets, 

Indeed these short-period inequalities in sun-spots and the 
allied phenomena of terre-trial magnetism and meteorology 
have so augmented in number of late years as to make some 
observers inclined to question their reality ; while others again 
resort to the above-mentioned hypothesis, and attritute them to 
intra-Mercurial plaretary agency. 

The method to be pursned in detecting the existence of in- 
equalities will be easily understood by an illustration. Suppose 
that we had in our possession extensive records of the tempera- 
ture of the earth’s atmosphere at some one place in nuddle 
latitudes, and that, independently of astronomical knowledge, 
we were to make use <f there for the purpose of investigating 
the natural inequalities of terrestrial temperature. We should 
begin by grouping the observations according to various periods 
taken, say, at small but definite time-intervals frem each cther, 
Now if our series of observations were sufficiently extensive, 
and if some one of our various groupings together of this series 
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should correspond toa real inequality, we should expect it to 
exhibit a well-defined ard prominent Auctuation, whose depar- 
tures above and below the mean should be of considerable 
a nount. 

Suppose, for instance, that we have twenty-four points in our 
series, an] that we group a long series of temperature observa- 
tions in rows of twenty four each, the time-distance hetween two 
contignou; members of one row being one hour, The series 
would thas represent the mean solar day, and we shoull without 
doubt obtain from a final summation of our rows a result exh'- 
biting a prominent temperature fluctuation of a well-defined 
character, which we might measure (as long as we keep to 
twenty-four pints) by simply ad‘ling together all the departures 
of its various points from the mean, whether these points lie 
abov: or below; in fine, by obtaining the area of the curve, 
which is the graphical represeutation of thé inequality above and 
below the line of abscissce ta’:en to represent the mean of all the 
points, Suppose next that, still keeping to rows of twenty-four, 
we should make the time-interval between two contiguous 
mem*ers of a row somewhat different from one hour, whether 
greater or less, we should now in either case obtain a result 
exhibiting, when measured as above, a much smaller inequality 
than that given when the interval was exaetly one hour; and it 
is even possible tha‘, if our series of observations were sufficiently 
extensive, we should obtain hardly any traces of an inequality 
whatever, 

In fine, when each ro v accurately represented a solar day, the 
re-ult would be an inequality of large amount ; but when eachrow 
represented a period either slightly le.s or greater than a day, the 
re~wlt would be an inequality of small amount. This process, as 
far as I hive described it, is not new, inasmuch as somethinz of 
this kind must be pur-ued in all atte upts to detect inequalities. 
In the present instance we should by its means, after bestowing 
erormous labour in variously grouping, in accordince with a 
great number of periods taken at small intervals from each other, 
obtain definite re-ults, These might be graphically represented 
in the following manner :— 

The line of abscisse might be taken to denote the ex ict values 
of the various periods, forming a time-scale, in fact, while the 
ordinates mizht represent the areas or sum uations obtained as 
above by employing these various periods. There would thus 
be in the case now used for illustration a very prominent peak, 
corresponding to twenty-four hours, which would fall off very 
ra,idly on either sid: 

By means of the process uow describe] we should at length, 
after enormous labour, obtain a graphical result, showing the 
exact position in the time-scale of the o serve] maximam ine- 
quality. In conjunction with Mr. Willian Dodgson, I have 
devised a method by which this labour is very greatly reduced, 
and the process so modified has been applied by us in orler to 
determine whether there be inequalities of short period in the 
observed areas of the suu-spots occurring on the visible he ni- 
s,there of the sun. We have detected an inequality of this nature 
¢orre .pondinz in period to 24’o11 days, which, when subjected 
to a certain purifyiig treatmeat, appears to us to exhibit the 
marks of a true periodicity. But it has been suggested by Prof. 
S:okes that a method of this nature for detecting inequilities 
mizht with greater propriety be employed as a erucible fo- 
test nz the value of somz hypothesis introduced into it from 
without. 

Acting upou this surgestion I have veitured to introduce the 
planetary hypothe-i-, anl to ask whether the above sut-spot 
inequality of short period miy not in reality be cau‘ed hy an 
intra-Mercurial planet. It is quite easy to put this hypotlisis to 
a test, taking for our guidance the results obtained by the Kew 
observers. For what d> these results exhibir? In the first place 
they exhibit the probability of a su1-spot inequality correspond- 
ing to the period vf Mercury round the sun; and ii the next 
they exhibit the probrbility of similar inequalities corresponding 
t» the synodic period of Mercury and Veau:, and to the synodic 
period of Mercury and Jupiter. 

Now if there be an intra-Mercurial planet of period 24’o11 
days, it will have the followinz synodie perinds :— 

With Mercury ... 33°025 days, 
With Venus . 20°SS4 days. 
With Jupiter s.. 24°145 days, 

In conjunction with Mr. Dolgson I have applied the above 
method of analysis with the view of ascertaining whether there 
be well-marked sun-spot inequalitie; nearly corresponding to 
these periods, and we have obtained the following results :— 
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A very promi ent ‘nequality of period ... 
A very prominent inequality of period 
A less promiaent inequality of period .., 


32°955 days. 
26°71 days. 
24°142 days, 

It will thus be noticed that there are prominent sun-spot in- 
equalities, the period of which azree very well with the synodic 
periods of the supposed planet with Mercury, Venus, and 
Jupiter, more especially if we bear in mind that this is only a 
first approximation. 

The test, however, is not yet conplet2, Referring once more 
t> the results of the Kew observers, it will be noticed that we 
have approximately maximi of sun-spot areas when Mercury 
and Venus, or when Mercury and Jupiter are in c mnjunction. 
Now if we assune that there is an intra-Mercurial planet of 
period 24*o11 days, we are as yet unable to assign its exact 
position in ecliptical longitude at any moment. We know its 
period, and we may pre-uime that it has considerale excentricity, 
but we know nothing else. We muy, however, assume as most 
probable that the maximum point of the inequality of period 
32°955 days covresponds to the conjunction of the planet with 
Mereury, the maxim u point of the inequality of period 26°871 
days to its conjunction with Venu:, and the miximum point of 
the inequity of period 24°142 days to its coajunction with 
Jupiter. On this assu uptioa, and knowinzthe average rate of 
motion of the planet in its orbit, we may deluce approximately 
its position at a given epoch independently from each of the 
three synodic ‘periods above mentioied, and these positions 
ought to agree together, if our hypothe.is be correct. 

I have done this approximitely, but am not able to bring 
exact figures before this meeting. The agreement is as great as 
can be expected, bearing in mind that we know only the average 
rate of motion of the planet, aud not the variations of its rate, 
inasmueh as we are iznorant of its excentricity, I think I may 
state that three in lepen:lent values of its po-ition corresponding 
to January 1, 1832, will be obtained, and that the mean difference 
of a single value from the mean of the whole will probably not be 
moze than twenty degrees. It would thus appear from this in- 
vestigation that the evidence is in favour of the sun-spot in- 
equality of 24'or1 days being dae to an intra-Mercurial planet. 
Of course a single research o* this nature is in uTivient to esta- 
blish a theory of this importance, but as there are several short- 
period solar inequalitie:, the same metho! may be pursued for 
each, an operation which demands nothing but time and labour. 
It appears to me of great importance that these short-period solar 
inequilities should be systematically examiued after this method, 

The Effects of Gulf Strezms upon Climates, by Dr, S, Maugh- 
ton.—The author said tiat the Gulf Stren, and its counter 
current, the Labrador Current, produced important effects upon 
climite. The northern hemisphere was warmer than the southern 
from lat, 0° to lat, 30°, and it was cold+r than the southeru from 
lat. go" to 60°. The higher temperature of the southern hemi- 
sphere in the temperate latitudes was explained hy the existe:ce 
of three gulf streams in that hemisphere, while there was only 
one in the North Atlantic, and a partial one throuzh Behring’s 
Straits in the northern hemisphere, The general climttal effect 
of the Gulf Stream was therefore to make the annual range of 
temperature le.s, but it had no effect whatever npon summer 
heat, or npon the fruiting of plants and tree:, that required a 
given July temperiture for reproduction, The January tem- 
peratures in the North Atlantic at 7o° were raised by the Gulf 
Stream, whil t the July temperatures remain unaffected, The 
effect of the cold curreat-, which were indirectly caused by the 
warm carrents to preserve the proper condition of equilibrium, 
wis nothing at all upon the January temp ratuves, but they 
lowered the July temperatures. ‘he effect of the cold water 
was to lower the July temperature and to leave the January 
untouched, and the effect of the warm current from the south 
was to raise January and to leave July unaltered. 

The Photographic Spectrum of Conet B 1881, by Dr. W. 
uggins.—The author stated thit in 1868 he applied the 
spectroscope to the light of comets, the result of his observa- 
tions being to show the presence of carbon probably in conjuuc- 
tion with hydrogen in the cometary matter. Since then, until 
the present year, uo comet of sufiicieat brilliancy to admit of 
observations being made had appeared. On the evening of 
June 24 last he directed the spectrose>pe to the head of Comet 
B with an exposure of an hour; and on the following night he 
obtained a second phot graph with an exposure of an hour and 
ahalf, As it happened, the photograph which was the result 
of the longer period of exposure was the weaker of the two, 
but, taken tozether, an examination of the bands confirmed his 
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previous observations, and showed that part of the light of 
the comet was reflected sunlight and part original light ; and 
further, that carbon was present in the conetary matter, with 
strong evidence also of the prese .ce of nitrogen, in addition to 
carbon and hydrogen. 

The Electric Discharge through Colza Oil, by A. Macfarlane, 
D.Sc., F.R.S.E.—The electrical properties of colza oil which I 
have examined are its dielectric strength and some phenomena 
which accompany the passage of the spark. By the dielectric 
strength of a substance I mean the ratio of the difference of 
potential required to pass a spark through air under the same 
conditions. The electrodes used were two parallel brass plates 
each 4 inches in diameter. When comparing the gases tbe 
standard distance of the plate chosen was § mm. In the case of 
liquids it is convenient to observe for a shorter distance, and 
reduce the result by the law which previous experiments of 
mine have established, namely, that in the case of the discharge 
between parallel plates through a liquid dielectric the diffcrence 
of potential required is proportional to the distance between the 
plates (Z7rans. R.S.E., vul. xxix. p. 563). One set of obser- 
vations gave the ratio for colza oil t» be 2°7, another gave 2°5. 
lence 2°6 may be taken. I have now obtained the following 
table of dielectric strengths for liquids (1 being unity). 

Substance. Dielectric Strength. 


Paraffin oil ... te ae ein Be 37 


Oil of turpentine ays ha 40 
Parafiin liquefied... aoe res 2eai 
Olive oil 405 : a Re 35 
Colza oil 2°6 


The specific gravity of the colza oil is *g1. The passage of the 
spark was acco.npanied by the formation of gas bubbles, but there 
was no deposition of solid particles. As the q-inch plates 
were placed horizontally in the oil a bubble produced by the 
discharge was prevented from escaping by the upper plate. 
When the upper plate is again electrified such a bubble behaves 
in the following manner. If it is large enough it will ex!end 
itself somewhat like an bour-glass between the plate-, but if it is 
simaller it takes the form of an acorn with a flat base, the bax<e 
resting on one or other of the plates. When the upper plate is 
charged positively the bulble is repelled so as to place its base 
on the lower plate; when the electricity i, charged to negative 
the bubble remains with its base on the upper plate. A rever-al 
of the order of charging did not change the effect. After a few 
electrifications a su/ficient nu:nber of solid particles collect to 
form a chain, and thus interferes with the phenomenon, the 
bubbles then being lengthened out in a remarkable manner, 
but never repelled to the lower plate. When the upper plate 
was charged negatively, gas bubbles appeared to me to rise 
from the lower plate, asif they bad been formed there. To 
test this point further I took soine sparks between two sinaller 
disks placed vertically in the oil. The gas-bubbles were ob- 
served to rise up at the negative surface as if they had been 
furmed at the positive surface, and had been repelled or carried 
straight across, and then rose u at the negative surface. When 
the spark was taken between two points bent at right angles to 
two rods dippiig into the oil, the bubbles were observed to 
sho st out in the direction from the positively charged point, and 
to cireulate round the earth-rod some tine before rising to the 
surface. These phenomena indicate that the buble is positively 
electrified, 

On the Electric Conductivity and Dichroic Absorption of 
Tourmaline, by Prof. Silvanus P. Thompson.—The electric 
conductivity of tourmaline differs in different directions ; being, 
according to the author’s experiments, a minimum along the 
optic axis, Tuurmaline also possesses the optical property of 
dichroism, it~ absorption being a maximum for rays parallel to 
the axis, and greater for blue ray» than for red, equal thicknesses 
cf crystal being considered. Accordiny to tbe electromagnetic 
tueory of light, bodies which are good conductors of electricity 
should be opaque t» light. The author has in the August nu.nber 
of the PAi'osophical Magazine rewritten the equations of Maxwell’s 
electromagnetic theory for the case of crystalline media possessing 
different conductivities in different directions. From these equa- 
tions it appears that in tourmaline and negative uniaxial crystals 
e'ectric displacements at right angles to the axis will be more 
absorbed than electric displacements parallel to the axis, This 
accounts for the well-known greater absorption of the ordinary 
ray, provided the views of Stokes and Fresnel are correct, that 
these displacements are at right angles to the so-called plane of 
polari ation, The difference of velocity between rays of different 
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colour accuunts for the difference of absorption being greater in 
that direction in which the conductivity is a minimum. It was 
al.o pointed out that in po-itive uniaxial cry-tals, in which the 
electric conductivity is a maximu n along the axis, there will be 
maximum absorption of the extraordinary ray, and there will 
be least opacity along the axis. Smoky quartz and magnesic 
platinscyanide fulfil the latter condition. Specimens of tourma- 
line eut into cubes to show the colow's in ditferent directions 
were shown, and also specimens of magnesic platinocyanide and 
of herapathite. Mechanico-optical models wercal:o shown illus- 
trating the theory ; a tourmaline being represented by a cube 
built up of layers of glass and wire-gauze. In conclusion it was 
shown that crystals in which the electric conductivity differs in 
three different directions will exhibit ¢7zcAvoism: ; and that di- or 
tri-chroic absorption is a general property of all coloured crystals 
other than those of the cubical system. 

Ou the Application of Electricity to the Localisation of a Bullet 
in a Wound, by W. H. Preece.—The author showed how an 
electric current could be made an invisible and immaterial probe 
localising the position of a bullet in the human body without 
touching or giving the slightest sensation of pain. The concep- 
tion of usinz elect icity alone as the tuol occurred to Prof. 
Graham Bell in Washington, who at once telegraphed to the 
author to consult him in reference to the use of Hughes’ induc- 
tion balance. In order to apply this apparatus to the localisa- 
tion of a bullet in a wound, Prof. EHluzhes recommended that a 
pair of exploring coils should be made movable and portable, 
in order that they might be moved over the body of the wounded 
man. If the coils were brought within three inches of the bullet 
its presence could be detected, the direction in which the bullet 
was situated could be determined by ob erving the position of 
maximum sound, for in that po ition the bullet would be ina 
line with the axis of the enil. In order to ascertain the depth of 
the bullet a similar bullet is moved along in the direction of the 
axis of the other coil until neutrality is oltained ; the depth of 
the trial bullet then will be equal to the depth of the buried one, 

On the General Coincidence btwe n Sun spt Activity and Ter- 
restrial Magnetic Disturbance, by the Rev. F. Howlett, FR. A.S. 
—The object of this paper was to inquire how far solar activity, 
more especially as regards sun-spots, is wont t» be accompanied 
by terrestrial magnetic disturbances, as recorded by the auto- 
matic magnetic declination curves at Kew and Greenwich. The 
data for such an investigation were furnished by comparisons 
instituted between the most striking instances of sun-spots 
gathered out of a long series of sular observations carried on by 
Mr. Howlett from the year 1859 to the present epoch, and the 
synehronuus conditions of the magnetic curve. at the observa- 
tories above mentioned. The telescopic drawings of the spots 
were obtained with an achromatic of three inches aperture by 
Dollond, of forty-eight inches focal di-tance, projecting the sun’s 
image on a large white screen in a darkenel chamber. By em- 
ploying a Iluygenian eyepiece magnifying 120 linear, and 
placing the screen at the distance of five feet tw» inches from 
the cyepicce, a very distinct image of the sun was obtained 
of about five feet four inches in diame’er, and of which every 
inch corresponded to just 30” ‘of the celestial are. Not only 
were the measurements cf all the solar phenomena rendered 
thereby exceedingly easy, Lut the conditions of amplification, 
illumination, and definitirn of details were combined in about 
the be-t pos ihle manner for the observer’s purpose, which was 
to maintain an accurate record of the solar spots, and very fre- 
quently of the faculze also, on a large scale, and which have 
been collected int» five volumes and presented to the Royal 
Astronomical Socie'y. The comparisons conmence with the 
very remarkable and cyclonic group of August, 1859, which was 
uniquely distinguished by the remarkable outburst of intense 
white light, far brigbter than the photo phere itself, which for- 
tunately was witnessed by the late Messrs, Carrington and 
Hodgson on the forenoon of September 1, but which Mr, 
Howlett missed seeing by only a few minutes, having completed 
his drawings, and left the telescope. Other striking and, if 
they may be so termed, crucial groups were compared with the 
magnetic records—very notably the great spot of October, 1865, 
engravings of which may be found in the volume of the Pro- 
ceedings of the Royal Astronomical Society for the year last 
mentioned, as al-o the large groups of February, 1870, which 
were observed and drawn on the occa ion of the recurrences by 
rev: lution of the same groups in the three consecutive months of 
February, March, and Apri! of that year, and on the last of 
which months the total disp'acement, at one and the same time, 
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of the solar photosphere—or in other words, the total area 
occupied by the sun-spots—was no less than five thousand two 
hundred million square miles, or about twenty-seven times that 
of the superficies of the earth! So again in August and Sep- 
tember, 1870, immense groups, ccecupying from four to five 
thousand million square miles, were observed to make two con- 
secutive revolutions, and on the latter of which two occasions a 
beautifully enlarged photograph of the sun, twenty-four inches 
in diameter, was made by Mr. Titterton of Ely, under the 
auspices of the late Canon Selwyn, and exhibited to Section 
A. On all these occasions great magnetic disturbances, amount- 
ing often to absolnte magnetic storms, were unequivocally 
manifested; and in fact out of twenty-four comparisons insti- 
tuted, the following is the summary of results, as showing the 
coincidence of extensive solar activity and synchronous magnetic 
disturbances :— 


itensclyaneweecs Gee. Gee see ses Si] 

Very decidedly 000 ee 3 | 

Decidedly ee moo oo os ao) ySeil iti 
Moderately Sys used esd sae 

Negatively (no spots, no storms) ... I 

QMENTORFIINS o56 cca co co 


3 ave 
(Contradictonyes.c cscs) mecen ose i 3 contradictory 


24 


Thus then, from the data collected, it would certainly 
appear that marked periods of solar activity are wont to 
coincide with marked periods of te:restrial magnetic disturb- 
ances; but yet from a careful comparison of the days and 
hours of the magnetic records appealed to, it also appeared that 
the disturbances were manifested in a variety of ways, not only 
as re,arded the extent of the magnetic excursions of the-needle, 
the rapidity of the oscillations, or the persistency of the more 
mederate disturbances, but also they were found to follow at 
consideiably different intervals of time after she commencement 
of the observed solar outbursts. With respect, lastly, to reac- 
tionary influences, Mr. Howlett stated, on the authority of Mr, 
Whip; le, the director of the Kew Observatory, that on the 
occa i n of the perihelion pas:age of comet 4 1881, on the 16th 
day of June last, the terrestrial magnetic curves wee unu. ually 
quiescent. 

On Artificial Flight, by Fred, W. Brearey.—The author pro- 
ceeded to argue that the weight cf the bird plays an active part in 
its flight, and that this result arise- from tl e action of that portion 

-of the j;ectora] uuscle which depres es the wing. So great is 
the tensicn of this n.u-cle that it is hig] ly probable that, in the 
case of those lung-winged and keavy birds which are able to fly 
without apparently moving a feather, the wings are hept ex- 
tended aga nst the resi:tance of the air underneath without any 
voluntary effort of the bird. Its weight pressing upon the air 
causes this mnsele to expand in raising the wing, and aids in the 
effect of the downward stroke by its contraction, Tne author 
exhibited a model with wings 4 feet from tip to tip and 3 feet 
2 inches from head to tail. The wings are mcvcd hy M, 
Penaua’s plan of strands of india-rnbber previcnsly put into a 
state of tension, which in unwinding create a flap;ing of the 
wings, By an india-rubber cord attached to the under part of 
the wing and passing under the shaft to which the mechanism is 
attached an eyu'librium between the two forces is attained ; that 
is to say, the india-rubbter strands are wound up to that extent 
that the wings in rising stretch the india-rubber cord—or, as the 
author calls it, the pectoral cord—anntil one force neutralices the 
other; :o thet, held in the hand, there is no action. When 
liberated, and committed to the pressure of the air, the weight 
of the model cau:es the wings to be elevated, and therefora 
stretches the pectoral cord, which in its contraction assists the 
power derived from the twisted rniber in depressing the wings 
aguinst the weight cf the model, During this action the flight 
is well sustained fur go feet or more. ‘The author states that an 
apparatus of the nature of a longitudinal parachute was liberated 
from a balloon which rose from Woolwich ar:enal, and it tra- 
velled back, by the aid of gravity alone, to the ar enal, a 
di-tance of half a mile. Irom thi, he argued that if the fabric 
can be manipulated :o that propul ion al-o can be imparted to 
it, then some encouraging re: ults weuld Le likely to follow. He 
showed a nodel of large size upon this prineiple, and how, by 
the action of the wing-arm:, a wave is transmittted from head to 
tail along a loo:e :urface in: hape like a kite. This loose sur- 
ace requires a fall before it can be inflated by the air under- 


neath; the wave-motion of the wings is then found adequate to 
its propulsion, 

On the Arrestation of Infusorial Life, by Prof, Tyndall.— 
Three years ago I brought with me to the Alps a number of 
flasks charged with animal and veget: ble infusions, The flasks 
had been boiled from three to five minutes in London, and her- 
met cally sealed during ebullition, Two years ago I had sent to 
me to Switzerland a batch of similar flasks containing other 
infusions. On my arrival here this year 120 of these flasks lay 
upon the shelves in my little library. Though eminently 
putrescible, the animal and vegetable juices had remained as 
sweet and clearas when they were preparedin London, Still an 
expert taking up one of the flasks containing an infusion of beef 
or mutton would infallibly prenceunce it to be charged with 
organisms, He wuld find it more or less turhid throughout, 
with massive flocculi moving heavily in the liquid. Exposure of 
the flask for a minute or twoto lukewarm water would canse both 
turbidity and fl cculi to disappear, and render the infusion as 
clear as the purest distilled water. The turlidity and flocculi 
are sim; ly due to the coagulation of the liqnid toa jelly. This 
fact is scme guarantee for the strength of the infusions, I took 
advantage of the clear weather this year to investigate the action 
of solar light on the development of life in these infusions, being 
prompted thereto by the intere. ting observations brenght before 
the Koyal Society by Dr. Downs and Mr. Blunt in 1877. The 
sealed ends of the flasks being broken off, they were infected in 
part by the water of an adjacent brook, and in part by an infusion 
well charged with organisms, TIung up in rows upon a board, 
half the flasks of each row were securely shaded trom the sun- 
the other half being exposed to the light. In some cares, un ore, 
over, flasks were } laced in a darkened room within the house, 
while their companions were exposed in the sunshine cutside. 
The clear result of these experiments, of which a considerable 
number were made, is that by some constituent or constituents 
of che solar radiation an influence is exercised inimica] to the 
development of the lowest infusoria. Twenty-fcnr hours usually 
sufficed to cause the shaded flasks to pass from clearness to tur- 
hidity, while thrce this time left the exposed ones without 
sensible damage to their transparency. ‘This result is not due 
to mere differences of temperature between the infusions. On 
many occasions the temperature of the exposed flasks was far 
more favourable to the developn ent of life than that of the 
shaded ones. The energy which in the cases here referred to 
prevented } utrefaction was energy in the radiant form, In no 
case have I fonnd the flasks sterilised by insolation, fcr on re- 
moving tle exposed ones fiom the open air to a warm kitchen 
they infallibly chrnged from clearness to turbidity. Four and 
twenty hours were in most cases sufficient to produce this change. 
Life ic, therefore, } r vented from developing itself in the in- 
fusions as ]_ng as they are expo:ed to the solar li,ht, and the 
paralysis thus produced enables them to j ass thrcugh the night- 
time withont alteration. It is, however, a suspension, not a 
destruction, of the germinal , ower, for, as Lefore stated, when 
placed in a warm roum life was invariably ceveloped, Tlad 1 
had the requisite materials 1 shculd like to have determined by 
means of coloured media or otherwise the particular constituents 
of the solar r:diation which are concerned in this result, The 
rays, morcover, which thns interfere with hfe must be abserbed 
by the liquid or by its germinal matter, It wonld therefore be 
interesting to ascertain whether, after transmission through a 
layer of any infnsion, the radiation stil] possessed the power of 
arresting the development of life in the came infusicn, It would 
also be interesting to examine how far insolaticn nay be em- 
ployed in the preseivation of meat from putrefaction, I would 
not be understood to say that it is impossible to sterili:e an 
infucion Ly insolation, but merely to indicate that 1 have thus fay 
noticed no case of the | ind. 

The Sun-Spfot Period and Planctary Tides in the Solar Atmo- 
sphere, Ly F, B, Ecmonds.—The author said that t) e influence cf 
the planet may be localised on a surface or stratum ¢ f small thick- 
ness, so that the disturbing force wculd vary as the square of the 
distance of the pla.et. Under this suppositicn the piedomin- 
ance of Jupiter seemed to shut out out the idea that :nn-spct 
maxima aid minima could depend simply on the oppcsition and 
em junction of the j Janets. ‘The consequence of :uch a suppo- 
sition was not to be lost sight of, tnt may be taken together 
with the more general supposition that the attractive force is 
exerci:ed cn a gasecus envelope, of which the altitude is not 
insignifica.t. Again, the mass of the sun is ected on by the 
planets, and such jatts as are fluid, whether in tle liquid or 
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gaseous form, are subject toa disturbance of a tidal character as 
a matter of course. The author argued that a disturbing body 
would therefore raise a tide on the sun more than one hundred 
times greater thin the same force would raise it if acting on a 
globe the size of the earth, the other circumstances being the 
same, Looking at the sun-spot numbers as a record of spring 
tides and as a first approximation, recognising only such tides as 
would he due to the conjunction and opposition of Venus and 
the earth, it remain.d to establish a relation between these tides 
and the tide due to Jupiter in the form of special tides varying 
in magnitude with the sun-spot numbers. 

Ona New Integrating Anemometer, by 11. S. llele Shaw and 
Dr. Wilson,—An ordinary Robinson’s cup anemometer is used 
to drive a train of wheels and thus ultimately a serrated roller, 
which moves a board in the direction of, and with a velocity 
proportional to, that of the wind. On the board, which is hori- 
zontal and about two feet square, is placed a sheet of paper, 
upon which the roller presses, and in turning leaves the required 
trace, at the same time moving the paper underneath it. The 
board is prevented from having a rutary motion by means of a 
pair of frames, the upper moving by means of wheels on the 
lower, each of which can only move in one direction, and these 
directions are perpendicular to each other. By a clockwork 
adjustment the time element is able to be introduced, which, taken 
in connection with space, gives velocity. A method of performing 
this was shown, as also a proposed form of the instrument for 
observatories. 

On a Universal Sunshine Recorder, by G. M. Whipple.—The 
author gave a description of a new form of card-supporter for 
the Campbell sunshine recorder. It consisted of a light frame 
capable of holding the slip of cardboard, to be burned by the 
sup in any povition. It was arranged so as to receive ordinary 
parallel strips of card at all times of the year, and to allow of 
the instrument being employed on any part of the earth’s surface 
without detriment to its efficiency. The card-holders themselves 
are movable, so as to permit of the cards being changed indoors 
or dried, if wet, before removal, in order to avoid mutilating the 
record of theobservation, ‘I'he instrument also has an appliance 
for placing the card correctly in position to receive the sun’s 
image, 

On the Calibration of Mercurial Thermometers by Bessel’s 
Method, by Prof. Rucker.—The author stated that the late Mr. 
Wel-h of Kew Observatory described to the British Association 
in 1853 the methods which he introduced of making and cor- 
recting mercurial thermometers. The coriection with which the 
author dealt was that due to the variations in the bore of the 
tube. Mr. Welsh’s method of making this correction, which 
is still employed at Kew, is le-s theoretically perfect than others, 
and has been unfavourably criticised abroad, The author, in 
conjunction with Prof. Thorpe, has recently corrected a number 
of thermometers with yreat care by Be sel’s method, which is 
the most elaborate and perfect hitherto proposed. One set of 
three thermometers were made for them at Kew, and were cali- 
brated according to Welsh’s method. Afterwards the measure- 
ments necessary for the application of Bes el’s method were 
made by the Kew authorities, the calculations being performed 
by the author and Prof. Thorpe. The Kew thermometers were 
thus subjected to the most rigorous possible test, and they were 
able to announce that in one instrament the errors left after the 
application of Welsh’s method were not greater than four- 
thousandths of a degree Centigrade, and in no case did they 
exceed one-hundredth of a degree. As it is impossible to read 
on these thermometers less than a hundredth of a degree with 
certainty, Welsh’s method, as applied at Kew, is practically 
perfect. 


SECTION B—CHEMICAL SCIENCE 


On a Process for Utilising Waste Products aud Economtsing 
Fuel in the Extraction of Copper, by J. Dixon (Adelaide, South 
Australia). —This paper contains an accouut of a process for 
extracting copper from sulphurous ores, in which the heat 
generated by the combination of the oxygen of the air 
with the sulphur of the ore is utilised for the smelting of the 
ore, This process is based upon experiments, which, although 
the author regards as inco uplete, show (1) that the charge grows 
visibly hotter by simply blowing air throuzh it; (2) that the 
melting of the raw ore or regulus and its reduction can be 
carried on in the same furnace ; (3) that if the ore is in lumps, 
and fed at the top whilst the air is admitted by the side, a prac- 
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tically clean slagg can be obtained; but if added in a coarse 
powder, as it is generally found in the market, it either blows 
out again or chokes the furnace ; (4) that a rough copper of 
about 96 per cent. pure metal can be obtained by the successful 
working of this process. 

On the Chenical Action between Solids, by Prof. Thorpe, Ph.D., 
F.R.S.—The author drew attention to the extremely rare in- 
stances of such action hitherto observed, showing how many of 
these might be explained on the supposition that combination 
actually occurred between the bodies either in solntion or in a 
state of gas, For example, the formation of ceinent steel, by 
the combination of carbon with iron, which had loug been 
adduced as an example of such combination between solids, was 
now explained by the fact that iron at a high temperature was 
permeable to gase, and that in the actual process of cementation 
oxides of carbon were formed, which were in reality conveyors 
of carbon to the metal. Je then illu-trated by experiments the 
formation of several compounds by bringing together the com- 
ponents in solid form, choosing as examples suchas would mani- 
fest their formation by characteristic colouring. Thu:, as 
instances, potassium iodide and mercuric chloride, potassium 
iodide and lead nitrate, and silver nitrate and pstassium chromate, 
were powdered together in a mortar, and in each case evidence 
of an action was exhibited by the production of characteristic 
colours of the product of the reaction of these compounds, The 
author referred to the mempir of the Belgian physicist, Prof. 
Spring, on the same subject, some of whose experiments he had 
repeated and iu the main confirmed. One of the most remarkable 
results obtained by the Belgian professor was the formation of 
coal from peat by subjecting the latter material t> a high pres- 
sure. Peat from Ilolland and Belgium, when exposed to a 
pressure of about 6000 atinospheres, was, according to Spring, 
changed into a mass which in all physical characters resembled 
ordinary coal. Experiments of the same nature made by Dr. 
Thorpe with various samples of Briti~h peat yielded, however, a 
very dissimilar result. These experiments were made with 
pressures which were considerably less and more than those eim- 
ployed by Spring. Although solid, compact masses, hard and 
very much changed in structure, were attained, in no case was 
any product obtained which could be confounded with bitumi- 
nous coal. Ile<aid it was highly improbable, on purely chemical 
grounds, that mere pressure had been little more than an im- 
portant factor in the transformation of woody matter into coal. 

Metallic Compounds con'ainin: Bivalent Hydrocarbon Radicals, 
Part ii., hy J. Sakurai.—This is a continuation of the work, an 
account of which was given at the last meeting (NATURE, vol, 
xxii. p. 448, or Britssh Association Report, 1880),  Dimercury 
methylene iodide, CH,(IIgl)s, is obtained by exposing methylene 
iodide with an excess of mercury to the action of light. Itis a 
yellowish crystalline powder insoluble in ordinary solvents, but 
soluble in hot methylene iodide; it melts at 230° with partial 
decomposition. lodine converts this compound into methylene 
iodine and mercuric isdide. Thi: same compound is easily 
obtained by the expo ure of the mo.o-mercuro-compound de- 
scribed last year (/vc. cét.), mixed with mercury and mercuric 
iodide, to the sunlight. Jlydric chloride reacts on dimercury 
methylene iodide, producing mercury iodomethide. The in- 
soluble compound mentioned in the former publications (/oc. 
eit.) the author regards CH(HgI),, and therefore contains a 
trivalent hydrocarbon radical, We have thus the following scries 
of organo-mercury compounds :— 


Cll,(Hgl), CH,(Hgl),, CH,Hgl,, and CH(Hgl);. 


On the Occlusion of Gaseous Matter by Fused Silicates at [high 
Temperatures, and its Possible Connection with Volcanic Agency, 
hy I, Lowthian Bell, F.R.S. a an 

On the Siliceous and other Hot Springs tn the Voleante District 
of the North Island of New Zealand (with Photographic Illustra- 
fons), by W. Lant Carpenter, B.A., B.Se., F.C.5. The ‘author 
gives an account of his visit to this district in December, 1880 ; 
analyses of the water of many of the springs in the district are 
also given, _ The water of the springs in the neighbourhood of 
Lake Taupo were found to be chiefly siliceous; they are all 
more or less impregnated with free iodine, and po-sess a medi- 
cinal value. The water of one spring was found to be strongly 
impregnated with sulphates of iron and alumina. The water of 
the springs in the Hot Lake district of Rotona and Rotoma- 
hana contain Jarge quantities of silica; the deposits from two of 
these form large siliceous terraces. The water of the springs in 
the White Island, which is the summit of an extinct volcano, 
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contains free hydrochloric acid in large quantities. The water 
of these springs deposits sulphur and sulphate of lime. 

On the Two First Lines of Mendeleeff’s Table of Atomic 
Weights, by W. Weldon, F.R.S.E. The author draws atten- 
tion to certain relations exhibited by the fourth and eighth 
powers of the atomic weights of the elemeuts in these two lines 
of Mendeleeffs series, The atomic weights uved to exlubit 
these relations differ but slightly from those generally accepted. 
The fourth powers of the atomic weights of the elements from 
lithium to fluorine, viz. lithium, beryllium, boron, carbon, 
nitrogen, oxygen, and fluorine, are, with the exception of carbon, 
related to one another as the whole numbers 1, 3, 6, 16, 27, and 
54. In order to establish a similar relationship for the atomic 
weight of all these elements, it is necessary to raise their atomic 
weights to the eighth power ; when the following relation-hip is 
found to exist :— 

Lif = 1N3 = 28 


Gi= 3? O08 = 36 
BS = 32 x 2? F8 = 3¢ x 22 
(Ces oe oe ae 


Similar relationships are establired for the fourth powers of the 
atomic weights of the elements in the next line of Mendeleeff’s 
table. The author concludes that, in the case of each of these 
fourteen elements some power of their atomic weight is a 
simple multiple of the corresponding power of the atomic weight 
of lithium ; further, that this multiple is a function of 2 or 3, or 
of 2 and 3 combined. 

Note on the Chrome Llron Ore of Fapan, by E. Divers, M.D.— 
This paper coutains a description and analysis of a specimen of 
chrome iron ore found in serpentine rocks, in the prefecture 
Oita. Analy-is shows it to contain magnesia, replacing ferrous 
oxide, and the formula MgO2FeO. 2Cr,O, is attributed to it. 

On the Oxides of Manganese, by V. I. Veley, B,A.—The 
author at the outset gives au historical sketch of the researches 
on this subject, in order to show how far it has been satisfactorily 
proved by them—(1) that manganese forms a series of definite 
oxides (apart from tho e present in manganic and permanganic 
acids); (2) that manzane-e dioxide forms a series of dioxides. 
An account is also given of the researches of Dittmar, Wright, 
and others on the conditions of formations of these oxides, and 
their behavi.ur when heated to various temperatures in certain 
gases. The author has studied the action of air, oxygen, nitrozen, 
and hydrogen at temperatures varying fro n 60°-200°, on an oxide 
having the formula Mn,O,,. Hydrates of the following higher 
oxides, Mn,,Oj., Mn,,O,,, 3n,,0,,, Mn.sOy,, Mnng,O,,, have 
been prepared and analysed, When these oxides are heated in 
air or oxygen, at low temperatures, two changes are observed : 
(1) a loss of water of hydration ; (2) an ab:orption of oxygen. 
When heated in nitrogen they are dehydrated, and at higher 
temperatures lo.e available oxygen. Tleated in hydrogen, they 
are simultaneou ly dehydrated and reduced. The author regards 
these oxides as distinct chemical entities, and not mere combina- 
tions of molecules, or molecular compounds, 

On the Inferences deducible from Ihigh Molecular Weights as 
exhibited by the Oxides of Manganese, hy Prof. Odling, M.B., 
F,R.S.—In the course of his remarks Prof, Odling brought 
under the notice of the Section the vari us considerati ns which 
affected the determination cf the relative weights of the reacting 
units of chemical substances. He contended that estimations of 
vapour-density had not had, and conld not have, an absolutely 
determining influence, but thought the-e e timations always re- 
quired to be checked ly purely chemical considerations, In 
particular he referred to the cases of bedies which had two or 
more distinct vapour-densitie;—cases which were becoming 
added to caily. He expressed his entire concurrence with the 
views of the President of the Section as to the non exi tence of 
two distinct forms of combination, atomic and molecular, and 
stro: gly opposed the notion that various metallic elements pos- 
sessed a definite capacity of saturation. Ile brought forward 
various illu.trations to show that the saturation capacity of both 
metallic and non-metallic elements was indefinite. IIe contended 
that the doctrine of atomicity furnished a very inadequate idea 
of the most important facts of chemical combination, and that 
the representation of atomicity notions by graphic formule was 
highly misleading, 

On Peppermint Camphor (Menthol) and some of its Derivatives, 
by R. W. Atkinson, B.Se, (Lond.), and H. Yoshida.—This 
paper contains an account of the determinations of the physical 
properties of menthol (C,,H 0), menthone (Cy 9IT,,0), men- 
hene (C,)H,,), and those of a hydrocarlon, CygH,~. which 


litter compound is obtained by the action of hydric iodide upon 
menthol and subsequent treatment with camstic soda and metallic 
sodium. The authors also discuss the constitution of the above 
compounds, 

Note on the Occurrence of Selenium and Tellurium in Japan, 
by E. Divers, M.D.—The author draws attention to the fact that 
the presence of these two elements has heen observed in Japane e 
sulphuric acid, and considers it probable that these substances 
occur in material quantities in Japan. 

No'e on the Sodium Alum of Japan, by %. Divers, M.D,—An 
analysis is given of a specimen of this substance 3 it occurs as an 
efflorescence on decomposing sodium albite, which contains 
pyrites scattered though it. It is found in the province of 
Idzumo, in the prefecture of Shiniané, near the coast. It is 
said to occur in considerable quantities. It ogeurs in two forms, 
one inassive, finely fibrous, greyish white and translucent, and 
epee in friable opaque tears, slightly coloured by iron 
oxide. 

Browing in Japan, by R. W. Atkinson, B.Sc. (Lond.),—The 
Japanese brewing process is divided into two parts comparable 
with the malting and brewing processes of beer-making. The 
mode of preparation and the properties of the diastatic materials 
are different in the two cases, The Japanese equivalent of 
malt or ‘'k6ji” hydrates maltose in addition to cane-sugar, 
dextrin, and starch, and the ultimate prc ducts of its action on 
starch-paste are dextrose and dextrin, or perhaps dextrose alone. 
Koji differs from malt in being rendered inactive by heat at a 
much lower temperature than malt. K6ji is prepared as follows: 
a mixture of steamed rice and water is allowed to remain in 
shallow tubs at a low temperature (o°-5° C.) until quite liquid ; 
it 1s then heated, fermentation commences, and continues until 
nearly all the dextrine first formed is exhan:ted. This product 
is now used like yeast, and is added to fresh quantities cf 
steamed rice and water, fermentation proceeding until the per- 
centage of alcoho] amounts to about 13 or 14 per cent. by 
weight. After the greater part of the rice added has been used 
up, the mach is filtered and clarified by standing. The ‘‘:aké” s> 
produced requires very careful watching, and when summer ap- 
proaches, or it exhibits signs of putrefactive fermentation, it is 
then heated in iron vessels ; this operation has frequently to be 
repeated. Analyses of various spicimens, fresh and diseased, 
are given in the paper. 

Observations on the Specific Refraction and Dispersion of Light 
by Liguids, ly J. H. Gladstone, Ph.D., F.R.S.—The general 
conclusions arrived at from a large scries of observations on 
difterent liquids are as follows :— 

I, The confirmation of the statement made by the Rev. T. P, 
Dale and the author, viz., that the length of the spectrum (the 
difference between the refraction of the Fraunhofer lines A and 
1]) decreases with elevation of temperature. 

1]. It would appear that the length of the spectrum divided 
BH - pA 
d 

con tant for different temperatures, 

Ill. The specific dispersion appears to decrease with increase 
of temperature, 

IV. The specific dispersion is influenced by the chemical con- 
stitution of a compound, In the case of hydrocarbons the 
change of the refractive equivalent of the carbon from 5:0 to 
6'1 or 8 inftuences the specific dispcrsion toa far greater extent 
than the specific refraction. 

V. Finally, the specific dispersion of a compound does not 
appear to be the means of the specific dispersions of its 
con-tituents. 

On the Production of Crystals by the Action of Metals on 
Carton Disulphide in Sealed Tubes, by P Praham, F.C.S.—The 
author described a series of experiments which consisted in sealing 
up fifteen different metals in carbon disulphide. Some of these 
tubes were sealed up in 1879, and in those which contained gold, 
antimony, and bisn:uth, microscopic crystals were found. The 
composition of the e crystals has not as yet been determined. 
The anthor also exhibited a micro-gori meter, 

On the Allezed Decomposition of the Elemcuts, by Prof, Dewar, 
M.A, F.R.S.—In his ren arks Prof. Dewar dealt chiefly with the 
spectroscopic work from which Mr. Norman Lockyer had drawn 
conclusions very different from those of Professors Liveing and 
Dewar, e-pecially concerning the value of evidence on the subject. 
Prof, Dewar argued that Mr, Leckyer’s views regarding the exist- 
ence of carbon vapour in the corona of the sun would not bear 
scientific investigaticn, and that his views regarding the modifica- 


by the density, z¢, , is approximately, but not exactly, 


Sept. 15, 1881] 


tion of the spectrum of magnesium were equally illusory, and gave 
no proof of the decomp sitiou cf elementary substances. Finally 
he disens:ed Mr. Lockyer’s theory of ‘‘ basic lines,’ and addressed 
himself to a refutation of the same, The results recorded, he 
said, strongly confirmed Young’s observations, and left little 
doubt that the few as yet unresolved coi: cidences either would 
yield to a higher dispersion, or were merely accidental. It would 
indeed be strange if amongst all the variety of chemical elements 
and the still greater variety of vibrations which some of them 
were capable of taking up, there were no two which con!d take 
up vibrations of the s me period. They certainly should have 
supposed that :ubstances like iron and titanium, with such a 
large number of lines, must each consist of more than one kind 
of molecule, and that uct single lines, but several lines of each, 
would be found repeated with the spectra of some other chemical 
elements, The fact that hardly a single coincidence could be 
established was a strong argument that the materials of iron and 
titanium, even if they be not homogeneon:, were still different 
from those of other chemical elements. “The supposition that the 
different elements might be re-olved into simple consti'uents and 
even into a single substance had long been a favourite specu- 
lation with chemists; but however probable that hypothesis 
might appear @ /rior?, it must be acknowledged, according to 
Prof. Dewar, that the facts derived from the most powerful 
method of analytical investigation yet devised, gave it but scant 
support. 

On Alanganese Noduhs and their Occurrence on the Sea- 
Bottom, by J. ¥. Buchanan.—The author exhibited specimens 
of the nodules obtained from the South Pacific, and also from 
Loch Fyne; an account of those obtained in Loch Fyne was 
given in NATURE, vol, xviii. p. 628. Some nodules containing 
cobalt were also exhibited ; thee the author had obtained from 
New Caledonia. An account is viven of the anthor’s method of 
dredging for mnd, The nodules have been found to contain 
iron oxides, copper, cobalt, nickel, sand, &c. Further, in no 
case was the amount of oxygen found to be sufficient to form a 
peroxide with the manganese. The kernels of these nodules are 
usually richer in manganese oxides than the external portions. 
Concernirg their mode of formation the author thinks that this 
takes place 7 s¢/z, and that the nodules are not brought from a 
distance. Further, it would appear that living organisms assist 
in this formation, although indirectly, insomuch as the decom- 
posing animal matter reduces the sulphates of the sea-water to 
:ulphides, which in their turn react on the iron and manganese 
minerals (chiefly silicate~) in the mud, and thus forming sulphides 
of these metals. When the organic matter is exhausted these 
sulphides are oxidised to oxides by the oxygen of the water, 
forming concrelions or incrustations of the ochreous oxides, 
which naturally inclose the other and unaltered constituents of 
the mud, 

On the Acticn of Zine, Magnesum, and fron on Actdified 
Solutions of Ferric Sulphate, by Prof. 1. E. Thorpe, Ph.D., 
F.R.S.—The extent of the reduction of the ferric salt may vary 
with the strength of the: olution, with its temperature, with the 
amount of free acid present, and lastly with the specific nature 
of the metal employed. The author has -tudied the conditions 
under which the hydrogen does work as a reducing agent, 
Experiments were made on dilute solutions of ferric sulphate, 
containing known quantities of free acid, The author finds (1) 
that the extent of reduction, produced by a given weight of zine 
in dissolving, increases with the temperature; (2) that it is also 
affected, alth.ugh to a less degree, by the initial surface of the 
metal exposed, Whilst the eatent of reduction, as also the 
rapidity of solution, increase with the temperature, at a given 
temperature the extent of reduction increases, although at a 
gradually dimini-hing rate, with the time of solution, The 
rapidity of solution and extent of recuction produced by a given 
quantity of zinc, of a given area and ina solution of a given 
temperature, and containing a definite weight of free acid, 
increase with the amount of reducible iron pre-ent. Experi- 
ments made by placing zinc in contact with platinum showed 
that, although the time of solution of zinc in contact with 
platinum is considerably diminished, as compared with that of 
zinc alone, little difference in the reducing effect is observed, 
Similar results were obtained with magnesium, although the 
amount of reduction is from one-fourth to one-third of that 
produced by zinc under similar conditions. The diminution of 
the rate of solution with decrease in the amount of free acid 
present, is far greater in the case of magnesium than in that of 
zinc. The author concludes that his experiments strongly sup- 
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port the view that the reducing power of nascent hydrogen is 
connected with the existence of this body in the atomic condi- 
tion, since all conditions tending to prolong the duration of this 
atomic condition augment the reducing power. 

On the Reducing Action of Zinc and Magnesium on Vanadinm 
Solutions, by Prof. Roscoe, LL.D., F.R.S.—From his original 
experiments on this subject the author had drawn the conclusion 
that, whilst the reduction in the case of zinc and sodium took 
place from V,O; to V,O,, in the case of magne-ium it only pro- 
ceeded to V,O3. Later experiments have, however, shown that 
each of these reducing agents acts in the same manner, but that 
the reduction from V,O; to V2O, takes place very slowly when 
magnesium is used, 

Note on a New Method of Measuring Certain Chemical 
affinities, by A, Tribe.—The author points out that when a 
metal is immersed in an electrolytic ficld, 2¢., in an electrolyte 
in the act of electrolysis, and the electron otive force set up on 
any part of its surface is :ufficient to decompose the medium, 
then the positive ow separates out on that part of the surface 
which has received negative electrification, and the negative zor 
on the portion which is positively electrified. If:uch a plate be 
of a rectangular form, and it be +o placed that the lines of force 
are perpendicular to its surface, then the maximum electromotive 
force is set up in the central part of the plate, and at the edges 1) 
becomes so weak as to be unable to ini'iate any electro-chemical 
action. If the sheet be placed in the electrolytic field, so that 
the lines of force are parallel with its sides and with two of its 
edges, then the maximum electromotive force is at the end of the 
plate and is the weakest at the centre, where it is unable to bring 
about electrochemical changes. ‘That this is the case is shown 
by the boundaries of the deposits, which im many cases are very 
sharply defined, From the intimate connection between electro- 
motive fi.rce and chemical affinity, the author supposed that if, 
inaser’es of trials, the chemical affinities were altered, other 
circumstances remaining the same, the magnitude of the inter- 
medial space between the boundaries of the electro deposits 
would increase with the force required to overcome the afhuities 
of the zons of the clectrolytes. This suppo ition has been con- 
firmed by several experiments, ¢.g., with sheets or analysers of 
silver immersed in slutions of chloride, lromide, and icdide of 
zinc, it was f. und that the intern-edial space was the greatest in 
the case of the chloride, and in the case of the bromide it was 
greater than in the case of the iodide. ; 

On some Phenomena of the Nature of Chemico-Magnetic Action, 
by W. Thomson, F..S,E.—TLe author bad observed that the 
colour frcm a piece of cloth dyed with Prussian blue was dis- 
charged in the neighbourhood of a } ‘ece of iren which had teeu 
lying upon it for some weeks, The a-h of the portions of 
cloth from which the coleur had been di-charged was found to 
contain but a trace of iron. Experiments were made in which 
no ircn was used, and the bine clour was Ileached but slightly, 
showing that the cctica cculd not be attributed to light alone. 
Further experiments, in which - mall pieces of iron or magnets 
were used, showed not only that the c Jour was discharged, but 
that the colour so discharged appeared to be rearranged in semi- 
circles on cach side of the bar of iron, When magnets were 
used, the colour assumed more or less of circular furms, which 
were developed not cnly from the polcs, | ut from all parts of the 
magnets. These phenomena the author does net regard as due 
to magnetic action, for when a piece of gutta percha tissue was 
placed between the wet cl: th and the magnet, no action took place, 
even after several weeks. Similar observations have been made 
with cloth dyed with aniline colours, aud with a like result. 

On the Double Lodide of Copper and Mercury, by Yrof. 
Silvanus P. Thompson, D,Sc.—After describing the prepara- 
tion of this compound, which is cuproso-mercuric iodide, 
Cu,HglI,, the auther draws attention to one property, v1Z., 
its change of colour by a comparatively small change of tem- 
perature. At the ordinary temper: ture this substance pos- 
sesses a brilliant red colour, and when heated, it bec mes black, 
changing hack to red on cooling. In thin layers this substance 
transmits light, but becomes opaque on heating. Now according 
to the electro-magnetic theory of light, opaque bodies are the 
best ccnductors of electricity ; therefore this double iodide of 
copper and mercury should conduct heat better at a high than at 
a low temperature. Experiment has ‘hown this to be true toa cer- 
tain extent only, as beyond a certain temperature its conductiviry 
hecomes less; this is probably due to its d-compcsition when 
heat d beyond a given temperature. In conclusion, the author 
pointed ont several ways in which this change of colour of this 
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compound could be used in lecture experiments, For instance; 
it may be used to show the conduction of heat along a copper 
rod; for this purpose the rod is coated with the red compound, 
which is gradually blackened as the heat travels along the rod. 
It may alto be substituted for wax in Tyndall’s experiment for 
showing how crystals conduct heat. There are also a variety of 
other ways in which it may be applied. 

The Effect of the Spectrum on Silver Chlorite, by Capt. Abney, 
Roly JERS 

Altivations in the Properties of Nitric Ferments by Cultivation, 
by R. Warington.—The au'hor, after giving an account of his 
experiments on the cultivation of these ferments, which consist 


of organisms reseubling bacteria, states that these nitrifying | 


ferments are capable of existing in three forms—(1) the nitric 
ferment of sail, which converts both ammonium salts and nitrites 
into nitrates; (2) the altered ferment, which converts ammonium 
salts into nitrites, but fails to convert nitrites into nitrates; (3) a 
surface organism which couverts nitrites into rfitrates, 

On the Fluid Density of Certain Metals, by Prof. W. Chandler 
Roberts, F.R.S., and T. Wrightson, C.E.—This is an account 
of a continuation of experiments upon this subject, some of 
which were submitted to the Section at Swansea (vide NATURE, 
vol. xxii, p. 448). The authors also exhibited the oncosimeter 
described in the Yourz.2] of the Iron and Steel Institute {ii. 1879, 
p. 418), by the aid of which these results were obtained. The 
following table contains the results obt ued :-— 


Sp. gr. Sp. gr. Percentage of change 

solid. liquid. in volume. 
Bismuth 9°82 10°055 Decrease 2°3 
Copper eS Ses ror L7) Increase 7°1 
ead ern iL ln4) 10°37 af 9°93 
peers ers cee 75 7°025 a 6°76 
Zinc... co 6°48 SlalO 
Silver... 10°57 9°51 tA 11'2 
Irons, 6°95 6°38 7 1°02 


On Molecular Attraction, by F. D, Brown, B.Sc —The author 
points ont that, if we regird chemical affinity as neutralised by 


the union of two elements, we are then unable to account forthe | 


reactious taking place between molecules, and involving an in- 
teraction of the atoms composing different molecules. If, how- 
ever, the act of combination he regarded as producing no 
change in the chemical forces, and it be supposed that the same 
attraction is exerted between any given pair of atoms without 
regard to the state of combination of one or both of the atoms, 
then a reasonable account can be given of chemical reactions, and 
the existence of molecular combinations does not appear very 
remarkable. Further, we are provided with a more or less 
effective explanation of the relative volatility of substances. 
Reasoning from this point of view, and considering the carbon 
compounds specially, the author coneludes that intermolecular 
attraction should be greater in an acid than in a corresponding 
alcohol ; greater in an aleshol of hizb molecular weight than in 
a homologue of which the molecule i> less complex; greater in 
a primary alcohol than in the secondary or tertiary isomeride ; 
and finally, greater in a chlorinated compound than in the corre- 
sponding substance containing hydrogen, If the volatility of a 
substance be a measure of the forces of attraction between the 
molecules, then it must be admitted that the boiling points of 
organic compounds show with some reason that the above ex- 
pression represents the value of intermolecular attraction. From 
this point of view the study of the latent heat of many carbon 
compounds wonld materially aid us in the solution of the pro 
blem of chemical affinity. 

On the Relative Atomic Weights of Silver, Manganese, and 
Oxygen, by Prof. Dewar, M.A., F.R.S., and A. Scott, B.A., 
B.Sc. The authors have determined the atomic weizht of 
manganese, in relation to silver and oxygen, by a complete 
analysis of silver permanganate. Taking the atomic weight of 
silver to be 108, that of oxygen to be 16, the following values 
have been obtained for the atomic weight of manganese, 55°51, 
54°04, 54°45. These numbers do not agree very well amongst 
themselves, nor with the nn abers obtained from the analysis of 
pure manganese peroxide, made from manganese nitrate. By 
this latter method the following values were obtained, viz., 
Mn = 53°6 and 53°3. 

Note on the Phosphates of Lime ani Ammonia, by J. Alfred 
Wanklyn.—When ammonia is added to a -oluble caleic phos- 
phate a precipitate is obtained, which dissolves on heating, 
forming a viscid solution which solidifies o1 cooling. The 
soluble salt formed the author regards as having the compo.ition 


P,O,CaO(NH,),.0H,O. The author confirms Morfit’s observa- 
tion, that bone earth dissolved in acid is reprecipitated by 
alkalies in the form of a hydrated tribasic phosphate; a fact 
which he considers of great importance to agriculture. 

On the Separation of Hydrocarbon Oil from Fat Oils, by A. H. 
Allen, F.C.S.—The author pointed out that the exten-ive pro- 
duction of hydrocarbon oils and their cheapness had led to their 
being employed for the purpose of adulterating animal and 
vegetable oils. Indications of their presence are afforded by 
the determination of the density of the oil, by the lowering of its 
flashing point and boiling point, further by its taste and the 
odour produced on heating, An oil so adulterated is not com- 
pletely saponified, and the hydrocarbon oil may be removed 
from the product of saponification by extraction with ether. 
Finorescence i» also to some extent a useful indication of the 
presence of such a mineral oil ; the fluorescence of some mineral 
oils may, however, be destroyed by chemical means, and as same 
mineral oils are not fluorescent the absence of fluarescence in an 
oil does not therefore indicate the absence of a mineral oil. 

On Bowkett’s New Thermograph, by W. Lant Carpenter, 
B.A., B.sc., F.C.S.—This is an instrument for recording changes 
of temperature, which are measured by the action of heat upon a 
hollow circular metallic ring connected with a circular vessel, 
the whole being filled with fluid and hermetically sealed, One 
end of the ring is fixed, the other is free fo move, and its motion 
is magnified by a series of levers, to the end of which is attached 
a recording pen. Increments of heat cause increments of pressure 
in the ring, which moves at its free end. The instrument has 
hitherto been used for clinical purposes only, but the author 
thinks it might with advantage be u-ed in chemical and_physical 
researches. 

The Blowing iVells near Northallerton, by T. Faicley, 
F.R.S,E,— The author gave an account of a series of observa- 
tions on these wells, of which there are three in the neighbour- 
hood of Northallerton. The gas issuing from the fi-sures in 
these wells has been analysed, and is apparently nothing more 
than common air. 

On the New Metal Actinium, by J. L, Phipson,—The author 
stated that he had been able to separate a new element from the 
pigment zinc-white. The oxide of the new element is said to 
be slizhtly soluble in caustic soda, and is soluble in ammonia 
and ammoniacal salts. Its coJuur i- uninfluenced by exposure to 
light. The sulphide of actinium is described as a pale yellow 
canary-c loured substance ; it is insoluble in anmonium sulphide, 
is soluble in acetic acid, and beco:nes darker on exposmre to the 
air, 

On some Vapour D.nsity Determinations, by Prof. Dewar, 
M.A., F.R.S., and A. Scott, B.A., B.Sc.—The authors de- 
scribed the apparatus they employed for the determination of 
the vapour-densities at hizh temperatures, and the means 
adopted for examining the vapours to ascertain whether or not 
decomposition had taken place. The vapour-densities of the 
halogen compounds of several metals have been determined, and 
it is interesting to note that the authors find, according to its 
vapour-den-ity, the molecular formula for ferrous chloride is 
KO 

Some Remarks on Crystallogeny, by Prof. J. P. Cooke 
(Harvard University, U.S.A.). 

On a New Systent of Blow-pipe Analysis, by Lieut.-Col. Ross. 
—The author described his system of blow-pipe analysis, and 
exhibited a compact form of blow-pipe and other necessary 
apparatus for use when travelling. 

On Experiments with Manures on Barley Crops, Season 1881, 
hy Ivison Macadam, F.C.S.—The author gave a detailed 
account of his experiments on two fields sown with barley in 
April of this year. The previous rotation of crops was as 
follows :—in 1878 potatoes with 20 tons of farmyard manure per 
acre, and 4 to § cwt. of dissolved manure; in 1879 wheat, no 
manure; in 18S0 turnips, 20 toms per acre of town ashes and 
5 to 6 cwt. of dissolved manure, ‘The only difference between 
the two fields was that in one case the turnips were carted away, 
whilst in the other they were eaten on the ground by sheep. 
From the time when the barley appeared to the time of cutting, 
determinations of the following points were made every week: 
(1) the weight of the plant; (2) length of straw; (3) rate of 
storage of saline matter by the plant; (4) amount of water, 
nitrogen (given as ammonia), organic and vegetal matter; (5) 
the amount of the varions saline ingredients present in the ash. 
The results appear to show that, in the ca e of the field where 
the turnips had been eaten on the ground, the barley crop grew 
more rapidly and was more healthy than that on the other field. 
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On the Laurentian Beds of Donegal and of other Parts of Lre- 
Jand, by Prof, Edward Hull, LL.D., F.R.S., &c., Director of 
the Geological Survey of Ireland.—After a perusal of the 
writings of previcus anthors, and a personal examination made 
in the spring of 1881, in company with two of his colleagues of 
the Geological Survey, Mr. R. G. Symes, F.G.S., and Mr. S. 
B, Wilkinson, the anthor had arrived at the following conclu- 
sions:—I. That the Gneissose series of Donegal, sometimes 
called ‘‘Ionegal granite,” is unconformably overlaid by the 
metamorphosed quartzites, schists, and limestones which Prof. 
Harkness had shown to be the representatives of the Lower 
Silurian beds of Scotland (Qzart. Fourn. Geol. Soc., vol. xvil. 
p. 256). ‘his unconformity is especially noticeable in the dis- 
trict of Lough Salt near Glen. 2. That the Gneissose series 1s 
similar in character and identical in position and age with the 
‘¢ Fundamental Gneiss” (Murchison) of parts of Sutherlandshire 
and Ross-shire, and is therefore, like the latter, presumably of 
Laurentian age. ‘Ihat the formation is a metamorphosed series 
of sedimentary bed+, has been shown by ['r. Hanghton and Mr. 
R. H. Scott. 3. That the noith-western boundary of the 
Donegal gneiss is a large fanlt between the ] aurentian gneiss 
and the metamorphosed Lower Silurian beds, owing to which 
the older rocks have teen elevated, and by de: udation have 
been exposed at the surface. 4. That the Cambrian formation 
of Scotland is not represented in L'onegal, and that the uncon- 
formity abve referred to represents a double hiatus, ard is of the 
same character as that which occurs in Sutherlandshire, in the 
district of Eornaven and Ben Arkle, where the Lower Silurian 
beds rest directly on the Laurentian gneiss. 5. That Laurentian 
rocks may be recognised in other parts of Ireland, as in the 
Slieve Gamph and Ox Mountains of Mayo and Sligo, at Pel- 
mullet, and in West Galway, north of Galway Bay, wlere the 
rocks consist of red gneiss, horneblerde rock, and schist, &c., 
similar to those in Donegal; also possibly in Co. Tyrone, as 
suggested Ly Mr, Kinahan, 

Laurentian Rocks in Ireland, by G. H. Kinahan, M.R.1.A., 
&e.—The writer first mentioned that Cainozoic and Mesozoic 
rocks only occurred in the province of Ulster, while in the rest 
of the islai d there was a nearly continucus sequence of Paleozoic 
rocks, proved by the work of Griffith, }ukes, and their suhordi- 
nates, from the Coal-Mea:ures down to the Cambrian. He then 
pointed cut that a recent attempt bad Leen made to try and dis- 
turb their natural order, but that the new theory was sclely 
fcunded on assertions that would uot bear investigation. He 
proceeded to observe that the geologi:ts of the pre-Cambrian 
school appeared to lay more weight on lithological evidence than 
that to which it was entitled, and in continuation he gave the 
localities for the oldest rocks in Ireland, with the reasons for and 
against the rocks Leing Laurentian. ‘Lhe localities are Carzgore, 
or South-East Wexford, while it was shown that althcugh the 
rocks were lithologically similar to the Lamrentians, yet they 
contained Cambrian fossils—Ga/way, South-East Majo, Sligo, 
and Lettsini—trocks that, from their lithological character, were 
said to ke Laurentian by Murchison, who recanted his statement 
when Harhness showed that stratigraphically this was an im- 
possibility. These rocks occur on two zones, those on the 
highest being now said to be Laurentian—Zrris, North-West 
AMayo—very cld reeks, about which nothing can be positively 
said, except that they are clder than the associated metamorphic 
rocks, also of uncertain age. Donegal, Londonderry, and 
Tyrone—the Laurentian age of some of these, years ago, was 
suggested by Jukes, while now it is positively asserted, | ut solely 
on lithological characters. The anthor pointed cut that, although 
lithologically very like I aurentians, they were more like Hu- 
ronians, Logan’s description of the latter being very suitat le for 
those of Donegal. Fle also pointed out that it was unnecessary 
to make vague a::ertions, as the stratigraphical position of the 
rocks cught to be easily worked cut, either by starting from the 
Pomeroy fossiliferous rocks, or from the fossilifercus rocks 
found in Donegal by Dr. King ; 1 ut that, at the same time, the 
work must be n.uch better and more correctly done than that in 
the neighbourhocd of Pomercy, where the unaltered fos: ilifercus 
beds are classed with those they lie on, although the latter were 
extensively metamorphosed, contorted, upturned, and denuded, 
prior to the’fossilifercus rocks being deposited on them. North- 
Last Antrin-rocks, supposed to be of the same age as the older 
rocks near Pomeroy (U/fper Cambriais). 

On the Occurrence of Granite in situ about Twenty Afiles 
South-West of Edd; stone, by A, R. Hunt, M.A., F.G.S.—The 


author descriked and exhibited a fragment of granite brought up 
by a Brixham trawler twenty miles south-west of the Fddystone, 
He believed it to have heen torn off a mass of granite 27 site, 
aud pointed out that in mineral composition it agreed with the 
gneisses of the Eddy:tone Keef and of the Shcvel Reef in 
Plymouth Sound—all these recks being composed of mica, 
quartz, and felspar, without hornblende or schor]. ‘The author 
believed that the occurrence of gneiss in Plymouth Sound with- 
out altering the adjacent Devonian rocks was an indication that 
these Channel typical gneisses, and probably the typical granites 
too, were of pre-Devonian age. 

some Obser.ations on the Causes of Volcanic Action, by J. 
Prestwich, M.A., F.R.S., &c, Professor of Geology in the 
University of Oxford.—The hypothesis generally accepted 
in this country as to the ccuse of voleanic ection is that 
of the late Mr. Poulett Scrope, who ccnsidered that ‘‘the 
rise of lava in a volcanic yent is occasioned by the expan- 
sion of volumes of high-pres:ure steam, generated in a mass 
of liquefied and heated matter within or beneath the erup- 
tive orifice,” and that the exrulsion of the lava is effected 
solely ly high-pres.ure steam generated at great depths, 
but at what depths is not mentioned, nor is it explained 
how the water is introduced, whether from the surface, or 
whether from water in original combination with the basic 
magma. The objections to this hypothesis are— 1. That during 
the most powerful explosions, 7,¢., when the discharge of steam 
is at its maximum, the escape of lava i: frequently at its minimum. 
2. ‘Ihat streams of lava cften flow with little di engagement of 
steam, and are geneially greatest after the force cf the first 
violent explosicn is experded. 3. That it is not a n.ere toiling 
over, in which case, after the escape of the active agent—the 
water—and the expulsicn of <uch portion of the obstructing 
medium, the lava, as became entangled with it, the remaining 
lava would subside in the vent to a depth corresponding to the 
quantity of lava ejected ; Lut the level of the lava, cateris faribsu, 
remains the same during successive eruptions, Of the iniportant 
part played by water in volcanic eruptions there can be no 
dc ubt, | ut insteed of considering it as the primary, the author 
views it as secondary cauve in volcanic eruptions, All 
agree in describing ordinary volcanic eruptions as generally 
accc mpanied or preecded by shocks or earthquakes of a minor or 
Iccal character, to which : ucceed paroxysmal explosicns, during 
which yast quantities af stones, «cori, and a:hes, together with 
volumes cf steain, are prcjected from the crater, The first 
paroxysms are the most violent, and they gradually decrease and 
then cease altogether. ‘The flow of lava, onthe other hand, which 
commences sooner or later after the first explosions, is continued 
and prolonged independently. Ultimately the vclcano returns 
to a state of repose, which may last afew months or many years, 
Adopting the theory of an original ignecus ruclcus, the suthor 
considers a certain fluidity of the former, and mobility of the 
latter. ‘The one and the other feelly represent conditions of 
which the phenomena of the rocks afford clearer ard >tronger 
evidence as we go back in geological time. Althcugh thermo- 
metrical experiments, of the neces:ary accuracy and length of 
time, are yet wanting, it has J een estimated that a small quantity 
of centra} heat :till reaches the -urface ard is lost by radiation 
into space, and the eccape cf liquid lava and :team from vel- 
cances, and of hot springs from these and cther scurces, must 
bring, in however sniall a quantity, a certain increment of heat 
from the interior to the surface, where it is lost. ‘This :hculd 
lead to a certain contraction at depths, and of readju-tment of 
the external eru<t, in consequence of which the fused masces of 
the interior will from time to time tend to be forced cutwards, 
whenever tension became -ufficient to cvercome re-istance. 
In this the author agrees with many other geologists, The 
further hypothesis respecting veleanic action, he now <uggests, he 
has teen nvainly led to form by his researches on underground 
waters. A portion of the rain falling on the urface uot only of 
permeable and fis‘ured sedimentary strata, Fut alco of fissured 
and creviced crystalline and other rocks, passes helow ground, 
and is there transmitted as far down as the perm eal le recks range, 
or as the fis: ures in the rocks extend, unless some counteracting 
causes intervene. ‘Those causes are the occurrence of imper- 
meable rccks, faults, and heat. The former two are exceptional, 
the latter constant. The increase of temperature with depth 
being 1° Fahr. for every 50 to 60 feet, the boiling point of 
water would be reached at a depth of abcut 10,coo feet, Fut 
owing to the pressure of the ‘uperincumtent recks, it has heen 
estimated that water will retain its liquidity and continue 


472 


circulate freely to far greater depths. Unfortunately, very little 
is known of the substrata of volcanoes. Etna and Llecla ap- 
patently stand on permeable Tertiary strata, Vesuvius on 
Tertiary and Cretaceous strata, while in South Ameri:a some 
of the volcanoes are seemingly situated amongst palxozsic and 
crystalline rocks. Under ordinary circumstances all the per- 
meable strata and all fissured rocks become charged with water 
up to the level of the lowest point of escape on the surface, or 
if there should be an escape in the sea-bed, then to that level, 
plus a difference caused by friction, The extreme porosity of 
lavas is well known. All the water falling on the surface of 
Etna and Ve-uvius (except where the rocks are decomposed and 
a surface soil formed) disappears at once, passing into the 
fissures and cavities formed by the contraction of the lava in 
cooling. Not only are theze fissures filled, Lut the water lodges 
in the main duct itself, and occasionally rises to a height to hilt 
the crater, Deneath the mass of fragmentary and cavernous 
yoleanic materials forming the volcano, lies the original com- 
pact mass of sedimentary strata, &c. Owing to the fortunate 
circumstance of an Artesian well having been sunk at Naple-, 
we know the underlying sedimentary strata there to consist of 
alternating strata of marl, sands, and sandstones, some water- 
bearing, others impermeable. 
reached in this boring rose at first 8 feet above the surface, and 
$1 feet above the sea-level. Where the strata crop out in the 
sea-bed, the same pressure of the column of inland water forces 
the fre-h water outward., so as to form a freshwater spring in 
the sea, as at Spezzia and elsewhere on the Mediterranean coast. It 
is this fundamental hydrostatic principle which keeps wells in 
islands, and in shores adjacent to the sea, free from salt water, as 
in the I le of Thanct. Where, however, the head of inland waters 
is small or impeded, sea-water willenter the permeable strata, and 
spoil the springs, as in the case of the Lower Tertiary sands at 
Ostend, and the Lower Green-and at Calais and in the Somme, in 
which latter department the underground spring was found affected 
toa distance of about one mile from thesea, but pure at adi tance 
of nine miles, Further, if where the head of inland water is 
sufficient to force back the sea-water under ordinary conditions, 
those ordinary conditions are disturbed by pumping to an extent 
that lower; the line of water-level to below that of the sea-level, 
then the vea-water will flow inward, until an equilibriun is esta- 
blished. The flow of water under a volcanic mountain may be 
also influenced by the quaquaversal dip, which there is some 
evidence that the underlying strata there take, owing probably to 
the removal of matter from below, and the weight of the moun- 
tain, If we are to au ne that the volcanic a-hes and tufas below 
Naples are subaérial, the original land-.urface has sunk not less 
than 665 fect, and a dip of the underlying strata from the sea- 
ward, as well as from inland, has in all probability been cau-ed. 
This Artesian well was carried to the depth of 1524 feet, and passed 
through three water-bearing bed:—one in the volcanic a-hes, the 
second in the sub-Apennine bed:, and the third in the Cretaceous 
strata at the bottom. No eruption of lava can then take place 
without coming in contact with these underground waters. The 
first to be affected will be the water in the cavities of the moun- 
tain in and around the crater, As the pressure of the a:cending 
colu.nn of lava splits the crust formed subsequeutly to the pre- 
ceding eruption, the water finds its way to the heated surface, 
and lead. tu explosions more or less violent. When the fluid 
lava breaks more completely through the old ecre-t, and the 
mountain is fissured by the force and pre-sure of the a-cending 
colu:nn, the whole body of water stored in the mountain succes- 
sively flows in upon the heated lava, and is at once flushed off 
iuto steam. Then take place those more violent detonations and 
explo ions—tho e deluges of rain arising from the condensed 
steam—with which the great eruptions u-ually commence. In 
conclusion, the author conceives that the first can e of volcanic 
action is the welling up of the lava in con.equence of pressure 
due to slight contraction of a portion of the earth’s crust. 
Secondly, the fluid lava coming into contact with water stored in 
the crevices of the masse- of lava and ashes forming the volcano, 
the water is at once flushed into steam, giving rise to powerful 
detonations and explosions, Thirdly follows an influx of water 
from the underlying sedimentary or other strata lying at greater 
depths into the duct, of the volcano; and, lastly, as these sub- 
terranean bodies of water are thus converted into steam and 
expelled, the exhausted strata then serve asa channel to an influx 
of sea-water into the voleano. A point is finally reached when, 
owing to the cessation of the powerful shocks and vibrations, and 
the excessive drainage of the strata, the flow of the lava is effected 
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quietly, and so continues until another equilibrium is established 
and the lava ceases to escape. 

The Connection between the Intrusion of Volcanic Action, by 
Prof, W. J. Sollas, M.A.—In a volcauic eruption there are 
concerned first the elevation of the lava column in the axial 
pipe of the volcano, ard next the explosion by which the lava 
is ejected into the air, The author attempts to find a zera causa 
for the latter. Sorby’s researches on included cavities prove 
that steam at a high tension mu t have been everywhere preseut 
throughout plutonic rocks when these were in a state of fusion, 
and the presence of steam in ejected lava is well hnown, He 
considers it probable that the axial pipe of a voleano is occupied 
by fused rocks permeated by steam, which is probably in a liquid 
state, and the tension of which will depend on the hydrostatic 
pressure due to the lava‘column above it. Any sudden diminution 
of this pres: ure will teud to a sudden expansion of the steam, 
and ter.d to pruduce a volcanic explosion, The mere elevation 
of the lava in the volcanic pipe cannot directly produce a 
diminution of pressure, thouzh an overflow at the surface of the 
ground would, but this infers that the overflow of lava should pre- 
cede an eruption, which is not the case ; hence the author con- 
cludes that an overflow of lava from the sides of the pipe and 
other places underground, and the pressure on the lava colamn 
being reduced beneath the point of overflow, an eruption follows. 
The ascendant pressure of intruded sheets and dykes of igneous 
rock known to occur beneath volcanic cones thus stands in close 
connection with the production of volcanic explosions, 

A Restoration of she Skeleton of Archwopteryx, with some 
Remarks on Differences between the Berlin and London Speci- 
mens.—Prof. H. G. Seeley, F.R.S., traced the forms of the 
bones from a photograph, and arranged the skeleton so as to 
repre-ent a bird which stood about ten inches high. The head 
has a post-oecipital process in the cormorants ; the neck is curved 
forward ; the tail reached almost to the ground ; and the limbs 
were exactly as in birds. 

On Simosaurus pusillus (Fraas), a Step in the Evolution of 
the Plesiosauria.—Prof. H, G. Seeley gave a detailed description 
of the skeleton of Simosaurus recently discovered in the Tria» 
near Stuttgart, and briefly noticed and figured by Dr. Oscar 
Fraa-. He then drew special attention to the difference from 
Ple-iosauru-, especially in the form of the pectoral arch and in 
the characters of the fore and hind limbs. The hind limb was 
discussed, to show how it might a-sume like character with the 
‘ore limb. Prof. Seeley concluded that the Plesiosaurus were 
originally land animal , and that their ancestors and affinities 
mast be souzht in Simosaurus, Nottro.aurus, and allied types of 
amphibious Triassic reptiles. 

Influence of Barometric Pressure on the Discharge of (Wate 
from Sprin,s, by Baldwin Latham, M.Inst.C.E.—The author of 
this paper mentioned that it was alleged, by some of the long-esta- 
blished millers on the chalk streams, that they were able to 
foretell the appearance of rainfall from a sensible increase in the 
volume of water flowing down the stream before the period of 
rainfall, He had, therefore, undertaken a series of observations 
to investigate the phenomena, and he found, in setting up gauges 
in the Bourne flow in the Caterham Valley, near Croydon, in the 
spring of this year (1881), and selecting period. when there was 
no rain to vitiate the result-, that whenever there was a rapid 
fall in the barometer, there was a corresponding increase in the 
yolume of water flowing, and with a rise of the barometer, there 
was a diminution in the How. The gaugings of deep wells also 
confirmed these observations; for where there was a large 
amount of water held by capillarity in the strata above the water- 
line, at that period of the year when the wells became -ensitive 
and the flow from the strata was sluggich, that a fall in the 
barometer coincided with a rise in the water-line, and that under 
conditions of high barometric pressure the water-line was 
luwered, Pereolating gauges also gave similar evidence, for 
after percolation had ceased and the filter was apparently dry, a 
rapid fall of the barometer occurring, a small quantity of water 
passed from the percolating ganzes. The conclu-ion arrived at 
was, that atmospheric pres: ure exerci-es a marked influence upon 
the e cape of water from springs. 

On Evapiration and Excentricity as Co-factors in the Causes of 
Glacial Epoch, by the Rey. E. Hill, M.A. 

On some Points in the Morphology of the Rhabdophora, by John 
l1oj-kin-o2.—The author, after reviewing the characteristics of 
the group, concludes from his investigation into the morphology 
of this group that they are the Paleozoic representatives of the 
tecent Hydroida, 
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The Glacial Deposits of West Cumberlan.!, by J. D. Kendall, 
C.E., F.G,S.—The extent, form, and inner nature of these 
depo-its is first described ; a number of new and important 
facts being brouzht forward on the distribution of boulders both 
in the bon'der clays and in other glacial depo.its. The conclu- 
sions arrived at from the facts are (1) that the boulder-clays 
were formed in the sea, partly by glacier action and partly by 
icebergs. The occurrence of boulders from distant 1 >calities, 
often in very different directions, in a matrix partakig of the 
character of the underlying rocks, is explained ip an eutirely 
new way, 2 That the middle sands and gravels sre the result 
of marine and river action combined. 3. That the mounds of 
:and: and gravels occurring in the mouths of valleys were accu- 
mulated by floating ice from pre-existing deposits. A somewhat 
novel explanation is given of the occurrence of boulders on 
higher levels than the rocks from which they were derived. 

On “ Flots,” by J. R. Da’ yns, M.A., Geological Survey of 
England and Wales,—The word ‘flot” is a miner’s term for 
ove lying between the beds, or at certain definite horizons in the 
strata. In text-boo!.s flots are generally called ‘‘flats” or 
**flattings.”” They are of two kinds: (1) those connected with 
*“cross-veins ; (2) those connected with courses of dun lime- 
stone, Firstly, cross-veins are veins (generally mere spar veins 
on Greenhow Hill) which cross and intersect or shift the metal 
veins, but which often bear ore at their inter-ection with the 
metal veins, Where these cross-veins cut the flot planes, ore is 
found. Secondly, similarly with courses of dun limestone Dun 
limestone, so-called from its colour, is a dolomitised form of 
ordinary limestone The dun lime occurs in beds or irregular 
masses, or more frequently in dyke-like courses, running north- 
north-west and south-south-east, The:e courses are often 
several yards or even fathoms wide, and where the dun course 
crosses the flot plane ore is developed along the joints between 
the dun and the white limestones, Ore is not found along the 
flot plane except at its intersection with the cross-veins or with 
the cour-es of dun limestone, 

On the Lower Cambrian of Anglesea, hy J. McK. Huzhes, 
Woodwardian Professor, Cambridge.-—In this paper the author 
gives the results of further examination of the ba-enent beds of 


tie Cambrian, which he has now traced all along the north-west ; 


flank of the Archaan axis of Llanfaelog. The sequence he 
found almo-t invariably was in ascending order :—({A) Quartz 
conglomerate passing up into (B) grit, which in tum beco:nes 
finer, and passed into (C) sandstones weathering brown, which 
got split up in their upper part by thin slabby shales ; (D) black 
shales with subordinate beds of Llack (D2) breccia, and occa- 
sionally sandstone in the lower part. 

On the Gnarled Series of Amtoch and Holyhead in Anglesea, 
by T. McK. Hughes, {Woodwardian Professor, Cambridge,— 
The author offers the results of his inquiries mto the age of 
certain schists which form the main inass of the rocks of northern 
and Western Anglesea, leaving for the present the con-ideration 
of the masses of somewhat similar rock which occur south of the 
Llanfaelog gneissic axis in the central and south-east part of the 
islant, The author believes these felspathic gnarled rocls mu-t 
be either the marine equivalents of the Bala volcanic series, or 
the result of a later (probably Silurian) denudation of those 
beds. As Lower May IHill (= Birkhill) fossils only occur in 
the slates immediately south of the area in question, the latter 
supposition i: the only one tenable in the present state of the 
evidence. 

Notes on the Subsidences above the Permian Limestone between 
Hartlepool and Ripon, by A. G. Cameron, Geological Survey of 
England and Wales.—In this paper attention is drawn to the 
numerous forms of shrinkages of the land surface, often extend- 
ing to con-iderable d-pths into the rocks beneath, observble 
over the top of the Permian rocks betwixt Hartlepool and 
Ripon, As a general explanation of their origin, it is suzgested 
that where the underground water, flowing over the limestone 
surface, reaches the margin of the sandstone, it receives a check 
whereby it accumulates, forming a chain of dams or pools along 
the line of junction of these rocks. A. denudation proceeds, 
ballows form above, until ultimately the phenomena of the pits 
appear. This being sa, ‘‘the water bubbling and frothing all 
over”? is explained without calling in the aid of river-action. 
Allnsion is made to the llo.ne Farm Colliery accident at Hamil- 
ton, N.B,, in February, 1877, through a subsidence in the 
gravelly alluvium of the Clyde; also to the recent subsidentes 
at Blackheath, near London, and to the extensive caverns in the 
hematite districts of Furness, 
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The Great Plain of Northern India not an old Sea-Basin, by 
W. T. Blanford, F.R.S.—The author de cribed the distribution 
of land in the Indian Peninsula and the intervention of a vast 
plain traversed by the In ius, Ganges, and Brahmaputra, This 
plain has constantly been consilered, both by geological and 
lithological writers, as the basin of a great sea ; but on examining 
the evidence, there does not appear to be a single fact in favour 
of the sea having at any geol gical period occupied the Gangetic 
or eastern position of the plain. The tract is evidently an area 
of depression filled up to above sea-level, through a long period 
of geological range of time. 

The Gold-Fields and the Quarts Outcrops of Southern India, 
by William King, Deputy-Superintendent (for Madras), Geo- 
logical Survey of India.—The paper is a résumé of the know- 
ledge ascertained through the antho’s original survey of 
the Wainad gold-field in 1874 and by the later surveys 
and examinations of others; also in his examination of the 
Travancore and other areas in the boginning of the year. 
The geozraphical distribution of the gold areas is briefly treated 
of as beinz at Manyapet, on the Godavari River, near Df nbal, 
in the South Mahratta country, near Kolar in Mysore, at Salem, 
in part of the Travancore State, and in the Nilziri and Malabar 
country ; and these are reduced to the more important fields of 
Malabir (including Wainad, and the Nilgiris) and Mysore. The 
reefs of Wainad are develope! to a remarkable extent over a 
very large area of country ; Lut their gold-bearinz quality is only 
disj laced over a portion of this, chiefly in the south east cf 
Wainad and in the adjacent low country of Malabar, in a gene- 
rally east and west belt, the reefs on'side of this being fewer and 
only very locally auriferous. The ‘‘leaders” or offshoots of 
the reefs in this belt are str »nzly and numerously developed, and 
they andthe “‘casing” are rich in gold. The author expects 
the gold-yield to be seven pennyweights to the ton, Tle does 
not think that a paying return can be obtained on less than three 
pennyweizhts of gold to the t in. 

Geology of the Island of Cyprus, by R. Russell, C.E.—The 
author de cribed the physical features of the island as consisting 
of two great mountain chain-, the axes of which are mainly 
parallel to each other, distinct from each other in structure and 
in physical matter, The southem range, rounded in outline, 
rises to 6340 feet ; the northern range ri-es up from hummocky 
ground, on both sides, as it were, in one great continuous wall- 
hke chff. The central area con ists of flat-topped irreg lar hills 
rising abruptly from the low ground, and therefore show nicre 
prominently than they would otherwise. The rocks which 
occur may be classified as foll »ws:— 


‘Blown sand, 
Alluvium (vent). 
. Kavara (solidified surface), 
Raised heach. 
Sand and gravel (old river deposit-). 
Caleareous tuff and travertine, 


Post- 
Tertiary. } 


( 1p): Kerynia rock. 
Tertiary. ) Elocene “| Nicosia beds. 
Miocene Idalian beds. 


Upper Cretaceous, Ixonnos, 
Jurassic... Mount Hilarion limestone. 
Igneous rocks. 


The Jast upheaval of the island took place in a comparatively 
recent period, and was not more than fifteen or twenty feet in 
vertical height. 

Ox some Sections in the Lower Paleozoic Rocks of the Craven 
District, by J. E. Marr, B.A., F.G.S.—The author showed by 
means of a thin band containing Phacofs degan:, Boeck and 
Sa's, that a serivs of beds consisting of pale green shales, under- 
Jain by black shales, passing below inta a conzlomerate which 
rested unconformably upon the Bala beds (the whole exposed in 
Austisich Beck, near Settle), were the equivalents of the Stock- 
dale shales of the Lake District, and of the May Hill beds of 
the Continent. The beds are lithologically similar to those of 
the Lake District, and, like them, are surmounted by blue flags 
containing A/onograpius priodon and Al, vomerinus. 

Lifein Lrish and other Laurentian Rocks, by C, Moore, F.G.S. 
—The author drew attention to certain forms found by a micro- 
scopic exam‘nation of specimens of certain Laurentian and other 
Paleozoic limestone prepared by trituratiun, solution in acid, 
and washing. ‘These forms were clearly those of organic struc- 
tures, some apparently hairs and other feather barbs. The 
author considered that he had taken precautions to eliminate 


Secondary { 


474 


NATURE 


[Sepé. 12, 1881 


sources of error, through admixture of foreign materials, and he 
was led to think that the organisms belonged to the rocks. 

The Subject-maiter of Grology and its Classification. —Prof. W. 
J. Sollas, M.A., stated his object was to remove certain prevailing 
misconceptions as to the aim and scope of geology. The accepted 
definition of geology as ‘‘the history of the earth’s crust and the 
fossils it contains,” was considered to Le both too wide and too 
narrow ; the former since it includes paleontology, which, so far 
as it is a study of forms of life, belongs to biology; and too 
narrow, since the science of the whole, necessarily embraces 
much more than a study of its crust. Geology is one of the group 
of concrete sciences which include astronomy, geology, and 
biology. The scope of geology, or the science of the earth, is so 
wide, that a fresh classification of its subject-matter is required, 
and the author proposes Aforphological Geology :—embracing 
geography, petrology, lithology, and mineralogy corresponding 
to anatomy and histology in biology; minerals, rocks, rock 
masses, constituting the earth’s crust as cells, tissues, organs 
constituting living organisms, while paleontology is a study of 
successive morphological states, corresponding to embryology 
or development.  Péysiological Gevlogy, considering the move- 
ment of the earth as a whole, and of all activities produced 
upon it, by extrinsic and intrinsic forces, acting singly or in 
combination ; it rightly includes meteorology, hydro-geology, as 
well as the physiology of the earth’s crust. Distributional Geo- 
Jogy seeks to determine the distribution of the earth in time and 
space, and Ostological Geology corresponds roughly to what is 
known as cosmogony. 

Exploration of a Fissure in the Mountain Limestone at Rays ill, 
by James W. Davis, F.G.S.—Attention was first called to this 
fissure by Mr. Tiddeman about eight years ago. It occurs in a 
quarry in Lothersdale, about five miles from Skipton. The 
mouth of the cavern is blocked with glacial drift ; under this 
occurs a finely laminated clay, beneath which is a brown sandy 
clay with well-worn boulders, The fissure, when excavated, 
proved to be forty feet in length, horizontal, with a second 
branch, both of which are abraded and smoothened by the 
action of running water. Contains bones of Eiphas, teeth of 
Hippopotamus, Rhinoceros leptorkinus, remains of the roe- 
buck and hyzena, and one or two teeth of lion, and a single 
tooth of bear. 

On the Zoological Position of the Genus Petalo-rhynchus, Ag., a 
Fossil Fish from the Mountain Limestone, by J. W. Davis.—The 
species described resemble genera Fanassa, Munst., and with it 
appear to occupy an intermediate po.ition between the genera 
AG liobatis and Cestraciontes. 

On Diodontopsodus, Davis, a New Genus of Fossil Fishes from 
the Mountain Limestone at Richmond in Yorkshire, by James 
W. Davis, F.G.S.—These teeth resemble those of the modern 
fish Diodon. 

freliminary Remarks on the Microscopie Structure of Coal 
from East Scotland and South Wales, by Prof. Williamson, 
F.R.S., Owens Colleze.—This subject will not be worked 
out until ten years, but he described layers of vascular tis:ue 
which can Le separated layer ly layer, while in other cases 
the charcoal layer on the surface of the coal and the organic 
structure is not capable of separation, and he stated that 
charcoal contains a tubular structure, like tissues of ordinary 
Lark. The association of tissues resembles that of Cycadian 
plants; and referred to the genus Cordaites having been 
proved to belong to this group by M. Renault; the author has 
made nearly a thousand distinct observations on the structure of 
coal. Separates ordinary coal with large quantities of mineral 
charcoal, with macrospores of Lepideudroid plants filled up with 
myriads of microspores which were certainly not floated to the 
spots, from the paraffine coa/s which do not contain these large 
macrospures. Ife divides coals into ‘‘ Iso-sporous” coals and 
‘*Heterosporous” coals ; Loth alound in Cordazies, which form 
the mineral charcoal, 

On an [nternational Seale of Colours for Geological Maps, by 
W. Topley, Geological Survey of England.—The author de- 
scribed the objects of the International Geological Congress 
which is to meet at Bologna this month. Three main subjects 
are there to be discussed, (a) col_urs and signs for geological 
maps, (4) nomenclature of rocks and formations, (¢) nomen- 
clature of species, This paper is concerned only with the first 
of these qnestions, and especially with the resolutions passed by 
the English Map Committee, of which Prof. Raisay is pre- 
sident, a d the author secretary. At pre.ent all countries and 
many map-makers in each country have different systems of 


colouring maps, and it is necessary carefully to study the index, 
or scale of coluur- used, before the map can be at all understood. 
The Congress prop ses to frame some scheme of colouring which 
can be used and readily understood by all nations. It may not 
he possible, at least for scme time to come, to obtain any altera- 
tion in national surveys in progress. But it is to be hoped that 
in new small-scale maps the scheme to be decided on will be 
adopted. One important point which the Congress proposes is 
the preparation and publication of a general map or atlas of 
Europe, compiled under the authority of the Congress, from 
the various national surveys and the work, of independent 
observers. ‘The scheme of colouring propo ed is one based 
on the order of colours in the sular spectrum, violet denoting 
the older recks, Bright reds are re-erved for igne_ us rocks ; 
metamorphic rocks will be shown by dark bands «f colour 
over the colour denoting the age; to these will be added 
bands of colour showing the period at which metamorphism 
has taken jlace, when such fact is clearly established : thus, 
Silurian rocks metamorphosed in Cretaceous time would be 
shown by violet striped with alternate lines of dark violet and 
green, The sub-divisions of a formation will be shown by shades 
of the body colour, the darkest shade denoting the oldest cub- 
division. The lett r denoting the formation will be the capital 
initial letter of the name of the formation; with very small 
arrangements one system of lettering can be made to apply to all 
ecuntries, It has been found impossible to adhere strictly to the 
order of colours of the spectrum, and an interpolation has been 
made of lrowns and grcys for the series of beds hetween the 
Silurian and the Lias. Examples of maps aud tables of strata 
coloured according to the plan adopted were exhibited, as were 
also a series of Indexes of Colours issued at various dates by the 
Geological Survey, commcncing with one in MS, by Sir H. de 
la Béche in the year 1832, The author al-o drew attention to a 
proposal made by Mr. J. W. Salter befure this Associaticn in 
1847, and egain at the International Exhibition in 1862, to 
colour geological maps in the order of colours of the solar spec- 
trum. The plan recommended by the English committee differs 
considerably in detail from that of Mr. Salter. 

On the Rhetics of Notts, by E. Wilson, F.G.S.—The author 
gave a summarised account of the Khactic series in Nottingham- 
shire. The Rhzetic sections of this district already known to 
geologists comprise those at Gainshoro’, Newark, and Elton. 
The author de-cribed several additional new sections in the 
Rheetics of the county—viz, at Cotham and Kilvington betw een 
Newark and Bottesford; at Barnstone, between Bingham and 
Stahern ; the boring for coal at Owthorpe, near Colston Bassett 5 
and the section at Stanton-on-the-Wolds, between Nottingham 
and Melton Mowbray. A list of the Rhietic fo-sils of Notts 
was given, and the presence of hone-beds noticed. The author 
could not agree with certain geologists that the green marls 
which are found beneath the Paper shales in Notts (nor probably 
also the ‘‘ Tea green marls” of the West of England) belong to 
the Rheetic series, but took them to he Upper Keuper marls, 
once red in colour, which had become discoloured by some de- 
oxidising agent, probably carbonic acid evolved during the 
decomposition of the organic matters of the fossils of the Paper 
shales. For, in lithological character the green marls agreed 
with underlying beds in the Keuper, but differed marledly from 
the ovellying Rhetics; then there was every appearance of a 
passage Letween the green marls aud the underlying red and 
green marls of the Keuper; and, lastly, the green nuarls, like 
the rest of the Keuper marls, were practically unfo-silifercus, 
while with the commencement of the Paper shales we get the 
remains of an abundant and distinctly marine fauna, in part 
Liassic, : 

Notes on the Cheshire Salt-Field, by C. E. De Rance, F.G.S., 
of H.M.’s Geol gical Survey.—The author Cescribed the brine- 
springs of the Keuper marls in Cheshire and part of Shrop-hire 
as having been derived from rainfall absorbed at the line of the 
original outcrop of the beds of thick rc ck-:alt, which is repre- 
sented by a porous bed. These waters flow out by pressure in 
various natural springs, and are bored into hy the wells or arte- 
sian shafts of the lrine-pumpers. The natural solution of the 
rock-salt has caused the characteristic subsidences that occur in 
the district. Northwich subsidences, however, have been chiefly 
caused by bad mining, 

On the Strata between the Chillesford Beds and the Lower Bouljer 
Clay, ‘* The Mundesley and Westleton Beds,” by J. Prest- 
wich, M.A., F.R.S., Professor of Gevlogy in the University of 
Oxford.—The beds Letween the Chillesford Clay and the Lower 
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Boulder Clay present such a series, Its exhibition on the coast 
of Norfolk, although very limited, is accompanied by special 
palceontolozical features that have caused it to bz divided into 
the number of local beds which have been described by Trim- 
mer, Geen, Gunn, Wood, a’.d Harmer, the author, Reid, Blake, 
and others, It includes the ‘‘ Laminated Clays” of Gunn, the 
*¢ Bure Valley Craz” of Searles- Wood, the ‘‘ Westleton Shingle” 
of the author, and the “‘ Rootlet-bed” and “ Norwich Series” 
of Blake. Without reverting at present to the exact correlation 
of the several beds in the Norfolk area, respecting which there 
is still some difference of opinion, the author :uzgests that they 
should be included under a general term founded on the localities 
where, on the one han, their varied paleontological characters 
are exhibited, and on the other where their peculiar petrological 
characters are well marked—characters which the author pro- 
poses to show, in another paper, have a very wide range, and 
serve to mark an important geological horizon in some interest- 
ing que-tions of local physical geology. The Mundesley beds 
were described by the au'hor in 1860, and consist of alternating 
beds of clay, sands, and shingle, some containing freshwater 
and others marine mollusca, with a forest-growth aud mamma- 
lian remains at their base ; and again in 1871, including them 
in his Westleton group (No, 5 in the author's sections), which 
he showed to consist entirely of great masses of well-rounded 
shingle, with intercalated seams containiny traces only of marine 
shells, Seeing the inconvenience of attaching the same term to 
the two very distinct series of beds, and that it may conflict with 
other local terms, the author now proposes to group this series 
under the term of ‘‘The Mundesley and Westleton Beds,” in- 
dicative of their stratigraphical position in Norfolk, and of 
characters in Suffolk which serve to trace them in their range 
westward and inland to considerable distances beyond the Crag 
area, to which alone these beds have hitherto been restricted. 
At the same time it may be convenient, for brevity, to use one 
term only in speaking of typical cases. 

On the Upper Bagshot Sands of Hordwell Cliff, Hampshire, by 
E. B, Tawney, M.A., F.G.S.—The descriptions of farmer writers 
having been cited, it was f und that there were two main views 
regarding the affinities of thece sands, which occur in the cliff 
between Long Mead End and Beacon Bunny. The view formu- 
lated by the distinguished foreign geologists, D’Archiac, Dumont, 
Prof. Hebert, and Prof. C. Mayer, is that they are parallel to 
the upper sands of the Beauchamp (= Barton) period, and 
allied, therefore, to the marine Barton beds. This view is much 
the same as that of E, Forbes, and the Geological Survey, who 
called them the Upper Bagshot Sands. Latterly Prof. Judd has 
sought to revive the term Headon-Hill Sands for them, pre- 
suming them to be most nearly connected with the Headon 
series, and extending the bounds of that series to receive them. 
The author now gives a list of twenty-eight species obtained 
from the bed at Long Mead End; of these 35 per cent. are 
common to the sand and the Barton beds, but do not occur in 
the Headon series; while only 21°4 per cent. ave common to the 
sand and Headon series, but do not occur in Barton beds. It is 
shown that this sand belongs to the zcne of Cerithium pleuroto- 
moides, Lam., and is exactly parallel to the sands of Mortefon- 
taine, which belonz to the same horizon, constituting the upper 
portion of the Beauchamp deposits. This is altogether below 
the C. concavum zone. From these sands being intimately 
connected with the Barton beds in both areas, it is beld that the 
term Upper Bagshot is the most fitting designation that has been 
proposed for them. 


NOTES 
THE Emperor of Germany has, by Imperial Decree dated 
June 1, 1881, awarded the Gold Medal of Merit for Agriculture 
to Mr. Lawes and Dr. Gilbert jointly, in recognition of their 
services for the development of scientific and practical agri- 
culture, 


THE death is announced, at the age of sixty-two years, of Mr. 
Frederick Currey, F.R.S., F.L.S, Mr. Currey was well known 
as a botanist, and was secretary to the Linnean Society from 
1860 to 1880, It is stated that Mr. Currey has left his valuable 
collections of fungi to Kew. 


THE honour of knighthood has been conferred upon Dr, G. 
C. M. Birdwood, C.S.I., of the India Office; and also upon 
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Dr. John Kirk, H.M. Political Agent and Consul-General at 
Zanzibar, well known as the friend of Livingstone, and naturalist 
to his second exploring expedition, and as having done so much 
to promote African exploration, 


Tue Sedgwick Memorial Fund (Cambridge) now amounts 
from subscriptions and interest to more than 14,000/,, but this 
sum is not sufficient to build the new geological museum which 
it has been decided to erect in honour of the late professor, As, 
however, the present museum was built partly by subscriptions 
collected mainly through the exertions of Prof. Sedgwick, with 
a view to the erection of a geological museum, as well as of the 
library and other University buildings, the value of the portion 
occupied by the present museum should be taken into account in 
estimating the sum available for the new memorial building. 
An architect has been consulted as to the possibility of erecting 
a new geological museum and a chemical laboratory on the 
vacant space in front of the new museums and lecture-rooms 
facing Pembroke Street, but after examination of his plans and 
report it was found that the proposal could not be carried out, 
and it has consequently been decided to await the result of 
further negotiations for the purchase of the contiguous property. 
The recent acquisition by the University of some adjoining land 
will, it is hoped, diminish the difficulties now existing in the way 
of finding a suitable site for the erection of the new geological 
museum. 


A LONG and interesting article in the Daily News of Tues- 
day describes the progress which has been made in carrying 
out the scheme of Mr. Holloway for the erection of a college 
for the education of young ladies. Mr. Holloway’s endowment 
is of the amplest liberality; the building is all that could be 
desired, and is in a fair way of being completed ; there is no 
danger of the institution becoming one for the benefit of the 
teachers and not of the students; the programme of education 
is meant to place science on a footing of absolute equality with 
learning. ‘‘The governing body will consist of twenty-one 
persons, to be appointed partly by the University of London, 
and partly by the Corporation of London, and it is stipulated 
that a certain p:rtion shall always be women. Rel:gious opi- 
nions are not in any way to affect the qualification for a governor. 
It is the founder’s desire that power by Act of Parliament, Royal 
charter, or otherwise, should be eventually sought to enable the 
college to confer degrees after due examination ; and that until 
such power is obtained the students shall qualify themselves to 
pass the Women’s Examination of the London University, or 
any examination of a similar or higher character which may be 
open to women at any of the exi:ting universities of the United 
Kingdom. The curriculum will not be restricted to subjects 
enjoined by any existing university. Instead of being regulated 
by the traditions and methods of former ages, the system of 
education will be mainly founded on studies and sciences which 
the experience of modern times has shown to be most valuable, 
and as best adapted for the intellectual and social requirements 
of students. The governors will therefore be empowered to 
provide instruction in any subject or branch of knowledge which 
shall appear to them, from time to time, most suitable for the 
education of women; ani the curriculum of the c lege will not 
discourage students who may de-<ire a liberal education apart 
from the Latin and Greek languages.” All this is admirable, 
and we trust the spirit of the founder’s wishes will be faithfully 
carried out. This building and the Sanatorium are not far from 
Virginia Water, and the total cost, with endowments, will pro- 
bably amount to close upon a million. 


In connection with the Smoke Abatement Committee, an 
International Exhibition and trials of smoke-preventing appli- 
ances will be held in the East and West Arcades, and in 
buildings adjoining the Royal Albert Hall, at South Kensingto 
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from October 24 to November 26. Gold, silver, and bronze 
medals and certificates of merit will be awarded upon the report 
of a special committee. Regulations and forms of application 
for space may be had on application (by letter) addressed to 
Mr. Gilbert R. Redgrave, Superintendent of the Exhibition, 
Exhibition Buildings, Queen’s Gate, South Kensington ; or to 
Mr. W. R. E. Coles, Mon, Secretary to the Smoke Abatement 
Committee, 44, Berners Street, W. 


THE Parkes Museum is closed until the end of September. 
In October it will again be opened free to the public on Tuesdays, 
Thursdays, and Saturdays, and during the winter lectures on 
sanitary science will be given in the Museum. The lectures will 
be illustrated with the sanitary appliances deposited in the 
Museum, which now include many new contributions sent from 
the recent Medical and Sanitary Exhibition at South Kensington. 
We believe it is intended to distribute the awards to the exhi- 
bitors at the Exhibition, at the second public annual meeting of 
the subscribers to the museum in Octobe: or November. 


A new College of Practical Engineering has been opened at 
Muswell Hill, near London, under the auspices of a number of 
eminent practical engineers, among whom we may mention Sir 
John Anderson, late chief engineer at Woolwich, Sir Henry 
Bessemer, Sir R, M, Stephenson, Sir Joseph Whitw orth, Bart., 
and Mr. Charles Manby, honorary secretary of the Institution of 
Civil Engineers. The principal of the College is Mr. John 
Bourne, C.E., author of several works on the Steam Engine ant 
other kindred subjects. The instruction it is stated will combine 
the best theory with the best practice, 


AS a special number of the Yoxrnal of the Society of Tele- 
graph Engineers, a valuable Guide-Book to the British Section 
at the Paris Electrical Exhibition has been issued, edited by 
Prof, W. E, Ayrton, F.R.S. 


THE success of the Siemens electrical railway in Paris is very 
great, and the mode of locomotion yery highly prized by 
Parisians. Tt is certain that steps will be taken after the Exhi- 
bition for rendering it 2 permanent feature of the French cvpital, 


Durinc the recent meeting of the British Association a con- 
ference of delegates from scientific societies was held, and the 
chair was occupied by Mr. W. Whitaker, F.G.S., Norwich 
Geological Society. The following resolution was adopted ;— 
“That a committee be appointed, consisting of Sir Walter 
Elliot, F.R.S., Mr. H. George Fordham, Mr. John Hopkinson, 
Mr. G, J. Symons, F.R.S., and Mr. W. Whitaker, to arrange 
for a conference of delegates from scientific societies to be held 
at the annual meetings of the British Association, with a view to 
promote the interests of the societies represented by inducing 
them to undertake definite systematic work on a uniform plan ; 
that Mr. Fordham he the secretary, and that the cum of 5/. be 
placed at their disposal for the purpose.” An interesting con- 
versation followed as to the lest methods of stimulating the 
local societies to more active work. Mr. Jobn Hopkinson, 
F.L.S., F.G.S., gave a most interesting account of the opera- 
tions of the Hertfordshire Natural History Society. He had 
induced several members to take up the registration of the rain- 
fall, and they had now twenty-eight otservers of rainfall in their 
small county. Every one did not care about such observations, 
but there were plenty of other matters needing attention, Other 
members had been induced to take up the recording of the 
migration of birds, the flowering of plants, the appeararce of 
insects, and other periodical phenon.ena; and the club furnished 
about one-third of the entire phenological ob-ervers of the 
Meteorological Society, They were also preparing lists of the 
fauna and the flora of the county, and one ornitholozi-t was col- 
lecting a record of all the birds that are, or have been, ob_erved 
in Hertfordshire, A resolution was unanimously adopted 
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appointing Sir Walter Elliot and Messrs. Fordham, Hopkin:on, 
Symons, and Whitaker a committee to arrange for the next 
Conference, and to send out a circular to the local scientific 
societies pointing out the work of the various committees of the 
British Association to which they might render aid, and other 
scientific work of a systematic character that they might usefully 
undertake, 


AT a recent meeting of the Banburyshire Natural History 
Society Mr, E, A. Walford read a note ‘On the Occurrence of 
a Fire-ball at Watergall” on August 23 In answer to Mr. 
Walford’s queries, Mr. Fessey, jun., had sent an account as fol- 
lows, dated “ Watergall, Leamington, August 30:—As re- 
gards the fire-ball, I was about 200 yards from it, in a waggon 
hovel, I saw it directly it left the sky, as I was looking in that 
direction at the time. When I first saw it, it looked like a ball 
of fire, about as large as a dinner-plate. It slowly descended, 
and I have no donbt I could have run twenty yards from the 
time I first saw it until it struck the ground ; but when about 
fifteen to eighteen feet from the ground, it exploded with a 
lIcud crash, quite as loud as a cannon, distinctly before the 
thunder, which was very loud also. The explosion shook the 
whole buildings, J certainly thought the slates were falling in, 
but when it exploded one part struck the hedge, making a hole 
in the ground about a foot deep, and laying all the roots bare, 
bnt not damaging them. For some time the plece lcoked all on 
fire, and there was a considerable quantity of smoke when it 
hit the ground, lasting for a second or two. It was seen by my- 
selfand fourmen, They also agree with me that this is as rear 
as possible a correct explanation of it. We dug the hole out 
yesterday, but found nothing. The soil was blackened for 
several inches deep.” 


Dr. C. S. MINOT, in a paper read at the Cincinnati meeting 
of the American Association, recommended the following 
method of mounting chick embryos whole. The blastoderm is 
removed and cleaned in the usual manner, and then floated out 
ona glass slide, where it remains permanently. It is carefully 
spread out and all.wed to dry until the edges become glued to 
the slide. It is then treated with a 0°5 per cent. osmic acid 
solution, until a slight browning occurs. Stain with picro- 
carmine. The next step is particularly important, because it 
prevents the further darkening by the osmium, which otherwise 
injures or ruins the specimen. Pour Miiller’s fluid, or 0°5 per 
cent. chromic acid solution, on the slide, and leave it over night. 
The next morning the blastoderm is ready for dehydration by 
alevhol, and mounting in the u:nal manner in balsam or Dammar 
jac. Embryos prepared in this manner make particularly 
beautifnl specimen: 


THE win'er session of the Charterhouse Science (the largest in 
the United Kingdom) and Art School and Literary Institute 
will, under the presidency of the Rev. Henry Swann, M.A., 
con.mence on September 24. During the late :es ion about 700 
students attended this institution ; and of this number nearly 500 
presented themselves for examination, and were successful in 
obtaining no less than 100 Queen’s prizes. At a nominal fee 
instruction of a practical character is given in most of the sciences, 
Chemical students have the opportunity of working in a well- 
fitted laboratory capable of holding sixty students. During the 
session Mr. W. B, Carpenter, F.R.S., will deliver a course 
of lectures on physi logy, to which teachers will be admitted 
free. This will prove a great boon to the teachers of the metro- 
polis. Dr. Gladstone, F.R.S., Prof. Farrar, Mr. Sydney Bae 
Skertchley, F.G.S., aud others wil! lecture during the session. 


THE Berlin Museum is now the fortunate possess »r of archzeo- 
logical treasures which are perfectly uniqne. They are the long. 
expected sculptures from the Cential American field of ruins at 
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Santa Lucia de Cosumalgapan, Guatemala, purchased for the 
Musenm hy Prof. Bastiin when upon his American journey. 


A SEVERE earthquake was felt three weeks ago in the southern 
part of the North Island, New Zealand. No lives were lost, but 
in some of the townships in the Manawater district scarcely a 
chimney was left standing. In Foxton, for instance, no less 
than 260 were thrown down. Fis ures extending for many miles 
are reported to have heen made, and the railway linc was ren- 
dered nusife in that neighbourhood, owing to the undulitions of 
the earth alternately raising and depressing the rails. Since the 
large shock a good many of a slizbt nature have occurred. 
Two shocks of earthquake, each lasting fron four to five 
seconds, were felt at noon on September 2 at Spalato in Dal- 
matia, The earthquake, which was accompanied by a sulbter- 
ranean rumbling, passed from the south-west to the north-east. 
It also made itself felt in the neighbouring islands of Brazza and 
Mascarsa, and in the town of Sebenico. A shock of earthquake 
was distinctly felt by several individuals at Courtown Honuve, 
Gorey, Ireland, on August 27, ata quarter tofiveo’cluck. Many 
heard a rumbling noise as of thunder, some noticed the rattling 
of doors and windows, and one experienced what he called a 
“shiver.” Lord Conrtown noticed a rumbling noise, coming 
apparently from the north, passing under the house, and 0 
away to the south; the door of the room in which he was sitting 
rattled. A slizht shock of earthquake was felt at Naples at eight 
o’clock on Saturday morning. At about the same hour scverer 
shocks took place at Popoli, Pescara, and Orsogna, in tke 
Abruzzi. The seismographic. instruments on Mount Ve-uvius 
show great activity. In the Abruzzi the earthquake shock has 
damaged several houses at Chieti and Cactelfrentano, where 
some people have been wounded, At Lanciano two yeople 
were hilled. At Orsogna one was killed and several were 
wounded. At Atessa the church of St, Giustina was seriously 
damaged. There isa great panic everywhere amongst the popula- 
tion. A shock of eartkquake occurred at Sanpietro Brazza (Dal- 
matia) on August 29, at 9 p.m. It lasted four seconds. On 
September 2, at 10.48 a.m., two strong oscillations were felt at 
Sign, Spalato, and Brazza (in Dalmatia), Direction east-west. 
Over forty shocks of earthquake have been felt at Khoi, 
Persia, between the 28th ult. and September 11, Some houses 
were destroyed, Lut no lives have been lo-t. Mot of the 
inhabitants have left the town, and are encamped outside, 
The direction of the earthqnakes was from north to sonth. 
The shocks were accompanied by rumbling roises, 


A TERRIDLE disaster has occurred at Elm, a village in the 
Canton of Glarus, The place has heen almost destroyed by a 
fall of rock. It is helieved that at least 200 persons are buried 
heneath the ruins. 


THE German Ornithological Society held its annual meeting 
early this month at Hamburg. Prof, Landois (Miinster) spoke 
on birds’ nests and on the origin of egg-shells; Dr. Reichenow 
(Berlin) on the classification of ducks, 


ACCORDING to the last report of the director of the Central 
Sanitary Bureau of Japan, the Central Government has granted 
the necessary funds for the establishment of a hospital in the 
capital for the special treatment of use, a disease which has 
been spreading more and more in the country, and one of the 
usual symptoms of which is cedema of the legs. It is intended 
to inve-tigate carefully the causes and proper treatment of the 
disease at this institution, The average mortality, from all 
causes, is given at 10'43 in every 1c00 of the population, and 
is stated to he lower than that of places in Europe and America 
under similar conditions. The director observes, however, that 
the registration of deaths is not efficiently carried out; but 
meacnres are being taken to render this as complete and 


accurate as possible. It is noticeable that deaths from disea:es 
of the digestive organs and nervous disorders greatly preponde- 
rate over all others. Inthe former the proportion is 24°! yer 
cent., and in the latter 23°71. Small-pox was the most destructive 
epidemic of the year, but the number of annual vaccinations is 
largely increasing. During the ycar covered by the report it 
was 1,659,298. 


THE second part of Dr, Lang’s ‘‘ Butterflies of Europe” is 
before us, and quite justifies our mo. tly commendatory remarks 
ina recent number. When tbe work more nearly approaches 
completion we may probably agai find occasion to notice it. 


From Surgeon-Major Bidie’s Report on the Government Cen- 
tral Museum at Madras, we see the number of visitors during 
1880-81 was less than in the previous ycars, due, however, to 
trivial and temporary causes. The total number of visitors was 
173,898, of whom 39°36 were women and girls, Many of course 
go simply for curiosity, Lut a very considerable number visit the 
museum for the express purpose of obtaining information, and 
there seems no doubt that, under Mr. Bidie’s energetic and intel- 
ligent management, the institution is doing much good. Very 
con-iderable additions have becn made during the year, and the 
whole is in a fair way of being catalogued. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Greater Black-backed Gulls (Zarus 
marinus), British, presented hy Mr, A. Allen; a Blue-shouldered 
Tanager (Zanigra cyanoptera) from South America, presented 
hy Mr. Ernest L. Marshall ; a —— Tanager (Zanaera, sp. inc.) 
from Brazil, presented by Dr. Arthur Stradling ; a Green Lizard 
(Lacerta viridis), Sonth European, presented by the Misses 
Parry; two Pantherine Toads (ufo pantherinus) from North 
Africa, presented by Mr. R. E. [[olding ; six Common Lizards 
(Lacerta vivipara), two Smooth Snakes (Coronella levis), two 
Sand Lizards (Lacerta agilis), Britisb, presented by Mr. J. T. 
Mann ; a Grey Parrot (Psittacus erithacus) from West Africa, four 
Passerine Parrakeets (Pstttacula passertna), two Lineated Finches 
(Spermophila lineata) from South America, a Goffin’s Cockatoo 
(Cacatua goffint) fron Queensland, deposited ; six Common 
Chameleons (Chameleo vulgaris) from North Africa, pur- 
chased. The additions to the Insectarinmn include larvze of the 
Tu-sch Silk Moth (4étacts mylitfa) ; several larvee of the Poplar 
Wawk Moth (Smerinuthus foful), presented ; an imago of the 
Death’s-Head Moth (Acherontia atrofos), presented by Mr, M, 
H. Temple, Warwick, and two specimens of Ceratocampa ixion, 
bred from puree received a short time since from South America , 
also many species of aquatic Coleoptera from Askham Bog, near 
York, presented by Mr. W. A. Forbes, including //atiplus ele- 
varus, Hyphydrus ovatus, Hydroporus rufifrous and lneatusy 
Colymbetes exoletus and grapei, Ilybius ater and uliginosus, Agabus 
dispar and abbrewiatus, Noterus sparsus, [Hclophorus aquaticus, 
LHydrobius fuscipes, Philhydrus melanocephalus. 


OUR ASTRONOMICAL COLUMN 


THE DEARBORN OBSERVATORY, CHICAGO.—The annual re- 
port from Prof, Hongh to the Board of Directors of the Chicago 
Astronomical Society, dited May last, has been issued. The 
planet Jupiter has heen made a special object of study with the 
great equatorial, the first observation having heen secured on 
May 6, 1880, and the last on January 30, 1851. The observa- 
tions made at the Dearborn Observatory do not support the idea 
that the surface of the planet is ‘‘subject to sudden and rapid 
changes, which may he accomplished in a few days or even a 
few hours.”” On the contrary, the observations in question show 
that all minor changes in the markings or spots have been slow 
and gradnal. ‘In fact the principal features have heen perm- 
nent, no material change being detected hy micrometer measure- 
ment.” With regard to the rotation of Jupiter, the discussion 
of the measures on the great red spot made from September 25, 
1879, to Jannary 27, 1881, or over a period of 490 days, gave 
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for the mean value gh. 55m. 35°2s., hut when the individual 
observations are compared with it, a well-marked maximum 
displacement of the centre of the spot, to the amount of 1'%4, 
is exhibited, apparently indicating that it gradually oscillated to 
this extent in longitude, which on tke surface of Jupiter corre- 
sponds to about 3200 miles, The observations however may be 
well represented by making the period of rotation a function of 
the time; thus the period gh. 55m. 33°28. + 018s. \/¢ is found 
to satisfy all the measures with a mean maximum error of o”°5: 
the zero-epoch being September 25, 1879, and ¢ the number of 
days after that date. ‘The mean-rotation period derived from 
observations of polar spots is 9h. 55m. 357Is., that deduced 
from the small spots indicating an average displacement during 
two months of 2”, or about 4600 miles. The rotation resulting 
from the observations of equatorial spots is gh. 50m, 9°8s. with 
uniform motion. Prof, Hough states that the actual size of the 
great red spot, as seen with the Chicago telescope (183 inches 
aperture) is—length, 29,600 miles ; breadth, $309 miles ; and be 
remarks that smaller telescopes make the approximate I ngth 
considerably le s than the real value. 

The nebula near Merope in the Pleiades, of which so much 
has been written, was not seen with the Chicago refractor in | 
1879, hut as so many observers have de-cribed it, Prof. Hou sh, 
in conjunction with Mr. S. W. Burnham, made a thoroush exami- 
nation of the locality, with the result that they sati fied them- 
selves that ‘‘the nebula did not exist, but that the appear- 
ance described by different astronomers was wholly an optical 
illusion, due to the glow from Alevofe and neighbouring 
stars.” This opinion will probably be disputed in many 
quarters. 


THE WASHBURN OBSERVATORY, WIscONSIN.—No. 1 of 
‘¢Contributi ns from the Washbum Observatory, of the Uni- 
versity of Wisconsin,” bas heen received. The establishment is 
under the direction of Prof. Edward S. Holden, late of the 
Naval Observatory, Washington. Work was commenced in the | 
latter part of April in the present year, with the Clark refractor 
of 15°56 inches aperture, and Prof. Holden has had the good 
fortune to secure the co-operation of that emin nt observer, Mr. 
S. W. Burnham, who left Chicag> at the beginning of April 
to accept a post in Washburn Observatory, and although the 
publication to which we refer is dated May 31, some five weeks 
after the commencement of operations, thirty-four new double- 
stars had been detected and measured by Mr, Burnham, and a 
number of other dou' les, discovered in the course of zone-obser- 
vations in which Prof. Holden took part, were also measured. 
In addition we have a list of new nebulz detected in the zone- 
observations, several of which appear to deserve special attention. 
On May 2, in R.A. 18h, 8m. N.P.D., 108° 20', a void space 
was remarked in the Milky Way ; it is thus described : ‘‘ This is 
a black circular hole (10’) in the Milky Way. The stars around 
it are exce sively crowded, and inside there are but two stars, 
one ro mag., the other very small.” 

The number of newly-discovered ohjects—double stars and 
nebule—of which we have the particulars in this first ‘‘ Contri- 
lution” from the Washburn Observatory, is quite extraordinary, 
considering the few weeks over which observations have ex- 
tended. We wish continued success to the Observatory of the 
University of Wisconsin. 


SCHAEBERLE’S ComET.—The following meridian observations 
S.P. of Comet ¢ 1881, made with the transit-circle at the Rad- 
cliffe Observatory, Oxfcrd, have been communicated by Mr. F. 
J. Stone, the Radcliffe observer. The N.P.D. is uncorrected 
for parallax. 


G.M.T R.A. N.P.D. 
Is fk as 2 ie i ge 

July 31, 9 54.4775 28 216 .., ; 
(a) Aug. 2, 9 56 2870 ... 6 37 55°6 .. 42 57 (36) 
4, 959505 «. 6 49 17°7 41 47 13°3 
GuelOmlG 13)... 7 SOG 40 35 47°9 
10,10 29 501 ... 7 42 556 38 21 31°6 
(4) 19, 12 35 2°4 «. 10 23 574 -.. 40 44 507 


(a) Comet very faint. 
(6) Much brighter. 


Encke’s Comet.—The early observaticns of this hody point 
to a negative correction of the mean anomaly to the exteut of 3’, 
which corresponds to a retardation in the time of perihelion 


Only an approximate observation. 
Observation good. 
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passage of al.out of169 The perturbations from the action of 
Jupiter during the last revolution have been much greater | 
than between 1875 and 1878, in which Intter year the necessary | 
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correction to the mean anomaly given by the calculations of the 
Jate Dr. von Asten, was about one-third as great, but in the 
same direction. The work of his successor, Dr. O, Backlund of 
Pulkowa, has been executed with a inost thorouzh determination 
of the planetary p-rturhations, which is extended to the prepara- 
tion of the ephemeris, 

The first glimp:e of the comet, so far as we know at present, 
was obtained by Dr. Hartwig and Prof. Winnecke with the six- 
inch e>met-seeker at the Observatory of Strassburg on August 20, 
Five days later it was clearly seen in the same instrnment as a 
nebulosity 4’ in diameter, 


FLONGATIONS OF MimAs.—The following Greenwich times 
of apparent preceding elongativns of this difficult object depend 
upon the same elements as previously used in this column :— 


Ite Fils Is its hams 
Sept. 19 at 15 36 Sept. 21 at 12 50 Sept. 23 at 10 4 
20 at 14 13 22 at 11 27 24at 8 41 


GEOGRAPHICAL NOTES 


THE International Polar Conference, which was held last 
year at Berne, and the previous year at Hamburg, met last 
month at St. Petersburg. The object of this Conference is 
the organisation of a series of stations around the Polar area 
for the continuous prosecution of scientific observations. Since 
its Jast meeting it has lost Lieut. Weyprecht, who was the 
originator of the idea of such a scheme. Delegates were pre- 
sent from all the leading European States except England, and 
from the United States of America, The first subject discussed 
was the time at which observations should he taken, and their 
frequency. Observations will begin for all the expeditions in 
the Polar regions, as also for observations in the temperate zones, 
as soon as possible after August 1, 1882, and will finish as close 
as possible to September 1, 1883. Al] the meteorological and 
magnetical phenomena wil] be observed hourly during all this 
time ; and, besides, there will be taken on the Ist and 15th of 
each month magnetic observations every five minutes for 
twenty-four hours, and every twenty seconds during an hour of 
the day fixed oni advance, and that everywhere after the mean 
time of Gottingen, These latter observations have for their 
special end to obtain a perfect knowledge of perturbations or 
magnetic storms, and their connection with the anrora borealis. 
On the ba-is of a programme of observations to be made, already 
elaborated by the Hamburg Conference, the cbligatory meteoro- 
logical ob: ervations were discussed—#.e¢, observations which all 
the stations must make in order to insure the scientific success of 
the enterprise. ‘The result of the discussiou was the fixing of 
the principles, and in part also of the methods and instruments 
of observation, to insure the accuracy and comparability of the 
meteorological observations to be made. Happily the Conference 
numbers among its members several distinguished men of science, 
who have acquired in former expeditions in the Polar regions 
very great experience of the difficulties to be met with in taking 
observations, who were able to give advice useful in obviating 
beforehand those obstacles, by the arrangement of the ins‘ru- 
ments, and by the method of taking ob ervations. One day 
was devoted by the Conference to visiting the celebrated me- 
teorological and magnetic observatory of Pavlovsk, and discussing 
there the choice of the best apparatus, The members visited in 
detail the provisional installations which have been made at 
the observatory for inspecting the magnetic instruments intended 
for the Russian expedition to the month of the Lena, At the 
third sitting of the Conference, the magnetic observations were 
discussed : these also meet with difficulties unknown in tem- 
perate zones. It is not only the great cold, but also the feeble- 
ness of the horizontal intensity of terrestrial magnetism, as also 
the frequency and greatness of the perturbations, which render 
observations very cifficult and delicate. At the fourth meeting 
the Conference was occupied with observations on the aurora 
horealis, and with the question of facultative observations, those 
which are recommended to the expeditions, without being con- 
sidered indispensable-—as ob: ervations on the temperature of the 
soil, evaporation, terrestrial galvanic currents, atmospheric elec- 
tricity, &c, The conference, among other things, decided to 
apply to different institutes to assure their co-operation, and to 
request magnetic observatories in the temperate zones, especially 


| those in the southern hemisyhere, to participate in the simul- 
| taneous observations, as also to ask the directors of the tele- 


graphs of different countries to study more accurately terrestrial 
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galvanic currents in the telegraphic wires when aurora borealis | to the St. Petersburg Geographical Society, and which were 


or magnetic perturbations appear. Finally the assembly unani- 
mously approved three proposals by Count Wilezek :—1, To 
found, if posible, a special publication to convey more quickly 
to the knowledge of the scientific world, as well as to the 
leaders of the expeditions, the proposals and reports concerning 
the expeditions, as also their first results. 2. To leave, if pos- 
sible, on the spot the buildings and other arrangements likely to 
be useful to future expeditions of the same hind, and to recom- 
mend them in each ¢ mntry to the care of navigators or of the 
inhabitants, 3. To ask railway and steamboat companies to 
grant a reduction in the fares for the staff and effects of the 
various international Poler expeditions. The stations proposed, 
we may state, are two on the north coast of Siberia, one in 
Novaya Zemlya, one in Spitzbergen, cne on Jan Mayen Island, 
one on the we-t coast of Greenland, one at Lady Franklin Bay, 
one in the Behring’s Strait region, and the participating coun- 
tries are Russia, Sweden, Denmark, Germany, Austria, and the 
United States, 


ON the 3rd of next month the memhers of the Italian scien- 
tific expedition for the exploration of the Arctic Seas will 
embark at Genoa in one of Lovarello’s steamers. The zoology 
will be under the care of Dr. Vincignerra; the botany will be 
co \fided ta Ir. Lorenzo, at pre-ent residing at Bueno Ayres ; 
mineralogy and gewlogy to Prof. Lovisato, of the University of 
Sassari: and to Iieut. Roneagli the arti.tic department is given, 
for which purpose he will take photographic apparatus, &c. 
At Bneno- Ayres the Commi ion will embark on a vessel be- 
longing to the Argeutine Republic. Lient. Pove, who will 
take the command of the expedition, has already left for Buenos 
Ayres. 

THE U.S. Government have heen officially advised of the 
arrival of Lieut. Greeley’s I’olar Expedition at Lady Franklin 
Bay, ‘ix days after leaving Upernivik. The expedition entered 
Discovery Harbour on August 11, where a station was formed, 
The party were all well and plentifully provided. 


ADVICcEs from Copenhagen state that the news received from 
the Dutch Polar Expedition on board the schooner /i7i/lem 
Barents is very unfavourable. Owing to the continuous ice 
harrier, which extends nearly to Norway, Spitzbergen could not 
be reached, nor yet even the Bear Islands; and after one more 
attempt to force through northward, the expedition will rcturn 
home, as the captain i- convinced that this year Novaya Zemlya 
is completely inclosed in a barrier of ice. 


THE Russian Geographical Society has prepared short notices 
on the progress of different branches of geographical science 
from 1875 to 1881, z.¢.from the second to the third Geographical 
Congress. Three of them are printed: (1) ‘‘Apercu des 
Travaux Hydrographiques” ; (2) M. Bozdanow : ‘* Apergn des 
Recherches Zoo-géographiques en, Rus ie”; (3) P. Matveiew 
and A. Stichin-ky: ‘* Apercu des Etudes sur le Droit coutumier 
en Russie.” Besides there are in preparation notices on botar ical 
geography by M, Bataline, on geology by M. Aleénitzin, and on 
Count Uvarow’s work on the Stone Age in Russia, by L. 
Maikof. A. W. Grigorief and Dr. A. Woeikof will be the Russian 
official delezates to the third Geographical Congress, The 
absence of the celebrated Russian cartograj/hers is much to he 
regretted ; one of them, General Stubendorff, hoped to attend 
the Congress, but now it is known he will not be present. 


THE new numter of the Geographical Society’s Proceedings is 
remarkable for the excellent map of Khorasan and the neigh- 
houring countries, in illustration of Col. Stewart’s acc unt of his 
journey and investigations in the Tekke Turkoman country and 
the region of the Tejend and Murghah Rivers. The map goes 
heyond Merv and Herat on the east and takes in the south-east 
part of the Caspian on the west. There is also an article on the 
recent journey of two Baptist missionaries from Vivi, by the 
north bank of the Congo, to Stanley Pol. Dr. Matteucci’s 
great geographical achievement in North Central Africa and 
subsequent death in London are sympathetically referred to in 
the Geographical Notes, The Society’s telegram of condolence 
to the Geographical Society at Rome appears to have been much 
appreciated there, as it has been reproduced in the Italian 
papers. One of the most interesting items in the pre-ent nuwher 
is a letter from Mr. W. H. Dall, of the United States Coast 
Survey, on ‘‘ The Chnkches and their Neighbour~ in the North- 
Eastern Extremity of Siberia.” The letter is written in reply to 
some strictures which Lieut. Nordgvist, of the Vega, addressed 


noticed in the Proceedings for June, 


THE Berlin African Society has received further news from 
several Gcrman explorers in Western Africa. Dr. Pogge and 
Lient. Wissmann were at Malange at the end of May, hoping to 
start early in June, and to reach Kimbundo at the end of that month, 
From Kobert Flegel news are to hand up to June 4. The 
member, of the station at Kokoma are occupied with scientific 
collections and the exploration of the environs Dr. Stecker is 
trying to reach the Central African lakes from Abyssinia, 


A NEw volume of travels by Mr. E, A. Floyer, F.R.G.S., 
&c., entitled ‘‘Unexplored Balichistan, a Survey of a Ronte 
throngh We tern Baliichistan, Mekran, Bashakird, Persia, 
Kurdi-tan, and Turkey,” will be published during the autumn 
by Messrs. Griffith and Farran, Mr. Floyer was the first to 
explore the wild district of Bashakird ; he contributeil a paper 
on that little-known country to the Plymouth meeting of the 
British Association, Besides the narrative, which is full of 
interesting personal incident and adventure, the work will con- 
tain original illustrations, a map, vocabularies of dialects, lists 
of plants collected and tabulated, and observations, astronomical 
and meteorological. 


Pror. Simony has published a list of the greatest depths of 
various Alpine lakes, which may interest our readers : Gmunden 
Lake, 191, Hallstadt Lake 125, Attersee 171, Mondsee 67, Wolf- 
gang Lake 114, Achensee 132, Kénigs:ee 188, Lake of Constance 
276, Chiemsee 89, Starnberg ].ake 131, La' ec f en an 309, Nenf- 
chatel lake 144 metres, The last-named four mea-ures 92, 57, 
589, and 240 square kilometre: surface. The greatest depth of 
the northern part of the Adriatic is only 243 wetres. 


SCIENTIFIC SERIALS 


The Fournal of the Royal Microscopical Society, August, 188t, 
contains :—On some remarkable enlargements of the axial canals 
of sponge spicules and their causes, by Prof. P. Martin Duncan 
(plates 7 and $).—-On a blue and scarlet double stain, suitable 
for nerve and other animal tis nes, by Dr. B. Well- Richardson, 
With the summary of recent researches, zo: lovy, and botany, 
pp. 575 to 651; Microscopy, pp. 651-711.—T'roceedings of the 

ociety for June. 


The American Naturalist for August, 1881, contains : The great 
crested fly-catcher, by Mrs. Mary Treat.—On the reasoning 
faculty of animals, by Joseph F, James.—On the progress of 
anthropology in America during 1880, by O. T. Mason.—On 
the manuscript Troana, by Cyrus Thomas —The Editor’s 
Tahle-—Some recent literature,—General notes and scientific 
news, 


Proceedings of the Academy of Natural Sciences of I hiladelphia, 
Part 1, January to May, 1881, contains: Dr, Jos. I.cidy, Rhize- 
pods as food for young fishes.—Thomas Meehan, note on tree- 
less prairies ; motility in plants; sexual characters in /yr7¢illaria 
atropupurea, Nutt.—R. Arango, de-criptions of new species of 
terre-trial mollusca of Cuba.—Rev. HI, C. McCook, on the 
honey-ants of the Garden of the Gods, (This detailed memoir 
on the structure and habits of A/jprmecocystes melliger is illus- 
trated with ten plates.)—John A. Ryder, on the structure, 
affinities, ard species of Scolopendrella. S. gratiz is figured and 
described. An American specimen of what is presumed to he 
S. notacantha is also figured, The author places the-e strange 
insects in an order Symphyla, indicating that it has affinities to 
Thysanura; trachea are present. Henry Hemphell, on the 
variations of demaa pelta.—R. E, C. Stearns, observations cn 
Planorhbis (with many woodcuts). 


American Fournal of Science, Augast.—Method of obtaining 
and measuring very high vacua with a modified form of Sprengel 
pump, by O. N. Rood.—Ceological relations of the limestone 
helts of Westchester county, New York: origin of the rocks of 
the Cortlandt series, by J. D, Dana.—New meteoric iron of 
unknown locality, in the Smithsonian Museum, by C. U, 
Shepard.—The relative motion of the earth and the lumini- 
ferous ether, by A. A. Michelson.—Observations on ‘he light of 
telescopes used as night-glasses, by E. S. Iolden.—Nature of 
dictyophyton, by C, P. Whitfield.—Observations on the comet, 
by H. Draper, C. A. Young, W. Harkness, L, Boss, and A. W. 
Wright. 
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Sournal of the Franklin fnstitute, Angust.—Boiler ex) losion 
in Philadelphia in June, by W. B Le Van,—Auchincloss’s 
averaging machine.—Rrdio-dynamics IJ., by P. E. Chase.—The 
properties of air relating to ventilation and heating, by R. 
Briggs. 

Annalen der Physik und Chemie, No, 8.—Experimental in- 
vestigation of the tones which arise in passaze of gases throuzh 
slits, by W. Kohlrausch.—On the observation of air-vibrations 
in organ-pipes, by R, Kénig.—On the conductivity of metals 
for heat and electricity (continued), by L, Lorenz.—On the ap- 
plication of photametry to the study of the phenomena of diffu- 
sion in liquids, by S. v. Wroblewski.—Experimental contribn- 
tion to the theory of influence-machines, by W. IJoltz.—On the 
development of polar electricity in hemimorphous crystals by 
variation of pressure in the direction of the unsya metrically 
formed axes, by W. Hankel.—On the decomposition of water 
on platinum electrodes by discharge of Leyden jar:, by F. 
Streintz.—On the resistance of polarised cells, by E. Cohn,— 
On the phencmena in Geissler tubes under external action, 
by E. Reitlinger and H.v, Urbanitzky.—Note on the maximum 
of temporary magnetism in soft iron, by C. Fromme. 


La Nature, August. —The air-barcmeter, by Prof. Ferrini. 
The electro-photometer of Dr. Nachs.—On the electric pkeno- 
mena of Canton’s jar, by Prof. Righi.—On the origin of electri- 
city in storm-clouds and atmospheric air, and on electricity in 
general, by Dr. Nachs.—On the direction of sounds and the 
object of donble hearing, by Prof. Pinto. 


Fournal de Physique, August.—Researches on the capacity of 
polarisation (continued), by R. Blondlot.—Discharge of a con- 
denser, and energy of telephonic currents, by H. Pellat.—On a 
new interrupter for induction-ccils, by M. Deprez.—Note on the 
registering instruments of MM, Richard fréres. 


Bulletin de VP Académie Royale des Sciences de B:lgique, No. 6, 
—wNote on a new dolphin of New Zealand, by M. van Beneden. 
—A word on some new infusoria parasitic on Cephalopoda, by 
M. Feettinger.—Study on the bypophysis of Ascidians and the 
neighbouring organs (second paper), by M. Julin.—Note on the 
fossiliferons Porphyroids met with in Brabant, by M. Poussin. 


Reale Lstituto Lombardo di Scienze e Lettere. Rendiconti. 
Vol. xiv. farce. xii., xiiimRe earches cn the phenomena of 
sense, motion, circulation, and respiration in hypnotism, and 
on their modification by eesthesiogenic agents, by Prof. Tam- 
burini and Dr. SepilliimOn some products of tran-formation of 
chinoline, by Prof. Korner,.—Theorem on linear systems in 
projective measurements, by Prof. D’Ovidio.—Consequences of 
pachymeningitis and hematoma of cerebral membranes, by Prof. 
Sangalli.—Fasc. xiv.—On the small voleano of Querzola in the 
province of Rezgio, by S. Taramelli.—On the resistance to pas 
sage of the voltaic current in an iron wire at different tempe~a- 
tures, by Dr. Poloni. 


Rivista Sctentifico-Tndustriale, July 1 and 1§5.—Determination 
of vapour density, by Dr. Valente.—Paleontological peregrin- 
ations in the Pliocene of Mount Falcone Apennino, in the pro- 
vince of Fermo (Marche), by Prof. Spada.—On cetermination 
of the electromotive force of the Voltaic couple by Fuchs’ 
methad, by Dr. Guglielmo. 
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Academy of Sciences, September 5.—M, Wurtz in the 
chair.—The following papers were read:—The direct-vision 
spectro‘cope applied to physical astronomy, by M. Zenger. 
One may (as before shown) compound refringent media who-e 
index for the red ray A is less than that of crown glass or quartz, 
while the index for the violet ray I] is much greater. The 
-pectrum so produced is fan-shaped, and, with a single disper- 
sion parallelepiped (two similar prisms with their refringent 
angles oppsite), may be made of considerable length (25° and 
more). With ove arrangement all the rays, except blue or red, 
mary be eliminated, and the sun, ¢.g., viewed in monochromatic 
light. M. Zenger specifies various combinations of quartz or 
crown glass with anethol, benzene, alcohol, &c. He obtains 
effects equal to those of the most powerful spectroscopes hitherto 
made.—Influence of nutrition on poisoning with strychnine, by 
M. Delaunay. Strychnine affects more qnickly and intensely 
strong frogs than weak ones; frogs well fed than those which 


have been fasting; frogs that have been in vigorons exercise 
than those at rest; frogs that are exercised immediately 
after injection than those which are not; a frog hung 
by the leg than one hung by the head; an intact frog 
than one which has been bled; the right side of frogs 
than the left, &c.—Ob ervations of Cruls’ comet (6 1881) 
at Marseilles Observatory, with an equatorial of o°26.n. aper- 
ture, by MM. Borelly and Coggia.—Observations of Scha- 
berle’s comet (¢ 1881) in the same way and place, by M. Coggia. 
—Observations of Encke’s comet, ky M. Tempel. He observed 
it on the 21st ult. A letter from M, Loewy stated that M. 
Struve fund it on the 24th (MM. Wintecke and Hartwig at 
Strasburg abont the same time). The comet (according to M. 
Tempel) was large, but very diffuse, without nncleus or conden- 
sation towards the centre, and so, very difficult to observe. —On 
the light of comets, by M. Res;ighi. Tle considers we are 
not yet in a posiion to say that comets have a lizht of their 
own, due t> incandescence of cometery matter. ‘Lhe discon- 
tinuity of the spectrum, and the brizht lines and bonds, may 
arise from reflected light as affected in traversing the gases and 
vapours of the comet ; the same cause as affects the spectrum of 
the sun when near the horizon. Only the phenomenon is ex- 
azgerated in comets by reason of the enormous thickness of the 
absorbent layers, their richress of chemical composition, and the 
weakness of the light they reflect to us,—On observations of 
meteors from July 25 to 30, 18$1, by M. Cruls (Rio), More 
than go per cent. of the meteors seemed to radiate from near 
Fomalhaut. The horary average increased rapidly between the 
evening and morning hours, and there was a remarkable recru- 
descence shortly before sunrise. It would thus seem that the 
stream of meteors moves in opposite direction to the earth. 
This is corroborated by the fact that the morning meteors, espe- 
cially after 5 a.m., all moved with great velocity, and were very 
brilliant. ‘bey were all sensibly displaced in the plane of the 
ecliptic ; their direction is probably very little inclined to this 
plane.—On ferraginous carbonated waters, by M. Ville. 
Neutral alkaline carbonates precipitate such water immediately ; 
neutral alkaline earthy carbonates also have this effect, but 
more slowly. Alkaline and alkaline-earthy bicarbonates do not 
alter ferrnginous water. Chlorides and sulphates sensibly 
retard the decompo-ition of ferruginons water in air, The 
disturbing influence of neutral alkaline carbonates may explain 
the relation between the richness cf ferruginous carbonated 
waters and the presence of these saline compounds. The action 
of neutral carbonate of calcinm explains the existence of can- 
siderable beds of limonite in calcareous strata,.—On absorption 
by the vesical mucus, by MM. Cazeneuve and IJ.¢pine. The 
sound bladder absorbs the normal elements of urine, Certain 
toxical or medicamentary substances (¢.g., sulphate of strych- 
nine) aie not absorbed.—On experimental tuherenlosis, by M. 
Brunet. 
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EGYPTIAN EXCAVATIONS AND MUMMIES 
HE recent excavations in Egypt have been productive 

of great results to archeology and the history of 
Egypt. One site, which has yielded unexpected additions 
to the early period of the country, has been excavated on 
scientific principles under the direction of M. Maspero, 
the present superintendent or director of the Archologi- 
cal Department. It is his intention to open the whole 
group of unexplored pyramids, in order to find the 
scquence of monarchs of whom they were the sepulchres, 
and to discover any inscriptions with which they may 
have been decorated. An examination of the whole 
group of pyramids indecd was formerly made by J. Shay 
Perring, C.E., at the expense of Col. Howard Vyse, who 
spent a fortune in pyramidal researches; but the ex- 
cavations of Perring were chiefly devoted to the examina- 
tion of three great pyramids of Gizeh, those of Cheops, 
Chephren, and Mycerinus, and althongh he examined 
the whole group in the scientific manner of an engineer) 
by some fatality he appears not to have penetrated into 
the interior of the smaller ones, which are now in process 
of examination by M. Maspero. The conviction which 
that savant has arrived at is that these pyramids are 
arranged in symmetrical groups, each group holding the 
remains of the moaarchs who followed each other in 
chronological succession. The group just discovered 
consists of three pyramids at Sakkara, of small dimen- 
sions, lying to the N. and E. of the step-shaped pyramid, 
and on the road to the Serapeum, the sepulchres of three 
monarchs of the sixth dynasty, Ra-meri or Mira, whose 
name was Pepi or Phiops,a king who is said to have 
reigned too years all but an hour; his successor, Merienra, 
named Har-em-saf, or Ta-em-saf, and a king called Una. 
They seem all to have been constructed on the same 
principle, having inclined entrances leading to sepulchral 
chambers with pointed roofs, the walls of the passages 
and chambers covered with hicroglyphs coloured green, 
the ceilings of the sepul-hral chambers with pointed 
roofs on which were stars in white upona black ground, 
indicative of the hours of the night. The inscriptions of 
these chambers are of interest purely mythological, no 
historical fact or allusion being mentioned in them, but 
their contents consisting of prayers similar to those in 
the Book of the Dead, or Ritual, and chiefly referring to 
the myth of Osiris and Hades, especially the identifica- 
tion of the kings with Osiris as the son of Nut and Seb, 
and his following the course of the constellation Orion, 
rising and setting with that constellation, allied with the star 
Sebt, or Sothis, and the progress of the king to the Aah/u 
or Egyptian Elysium, and in the account of the Island of 
the Fields of Ho-tep, or Peace, recalling to mind Eden, 
mention is made of a tree of life. Inthe Pyramid of Pepi, 
the Phiops of the sixth dynasty, who is said by the history of 
Manetho to have reigned 100 years al] but an hour, and who 
must consequently have ascended the throne quite a boy, 
was found the remains of a sarcophagus of black and white 
granite of unfinished work, which had been broken, and 
another in the south-east corner of the chamber of the 
same material, which had been let into the masonry. In 
the vicinity of this sarcophagus on the west side between 

VoL, xxiv.—No, 621 


IVA TAR [+ 


481 


this and the wall was found amidst a heap of rubbish 
remains of dresses and mummy bandages varying from 
yellow to dark brown of extreme fineness ; of the mummy 
itself an embalmed hand in good cendition was only 
found, and even this may be considered remarkable, as 
the bodics of the earlier period were only dried, and not 
embalmed, and generally fall to pieces when exposed to 
air. The pyramid was indeed small, considering the long 
reign of Pepi. The Pyramid of Merienra, or Har-em-saf, 
which resembled in gencral character that of Pepi or Phiops, 
had two sarcophagi of red granite close to one another, the 
cover of one removed and hidden under blocks of stone. 
The other held a body mummied, which was that of the 
king; it had been anciently plundered of its ornaments, 
but embalmed with the greatest care, the skin well pre- 
served, the traits of the countenance distinct, the eyes 
closed, the end of the nose fallen in, the stature of medium 
height, and the limbs youthful. This king was the suc- 
cessor of Phiops. The third pyramid of the group was of 
Noferkara or Nephercheres, but no details of the inscrip- 
tions have as yet been published, although they probably 
refcr to the Osiris myth, like the others. The details of 
the size of coffins and mummies of this pyramid are still 
wanting. Each pyramid had a special name: that of 
Pepi was called Mennefcr, that of Ha-rem-saf was Sha- 
nefer, that of Noferkara also Mennefer. Compared with 
the great Pyramids of Gizch, they are far inferior, but the 
inscriptions in them offer an interest greater than that of 
the plain Gizch Pyramids. The only question is whether 
the mummies found in them are contemporaneous with the 
sixth dynasty, which appears most probable, or subsequent 
usurpations, of which there is no monumental or inscribed 
evidence. 

The next remarkable discovery is that of the thirty- 
nine mummies, several of kings, in a subterraneous well 
or pit not very far from the edifice of the Deir-el-Bahari. 
This remarkable structure, consisting of a temple on a 
platform with chambers let into the solid rock, had been 
published by Marriette Pasha, and had been suspected by 
Brugsch Bey to be the site of the sepulchres of the early 
monarchs of the eightecnth dynasty. The temple itself 
had been commenced by the queen Hatasu or Hasheps, 
daughter of Thothmes I. and wife of Thothmes 1I., and 
its sculptures commemorated the expedition made by that 
queen to Punt or Somali, the treasures brought from 
thencc in gold, silver, frankincense, besides trees of that 
material, besides girafics, cynocephali, large dogs. Besides 
whi_h they give representations of the inhabitants and of 
the Egyptian fleet which descended the Red Sea on the 
voyage of amity or discovery promoted by the Egyptian 
qucen. 

In the well or pit of the Deir-el-Bahari, which was 
formed of bricks of conical shape stamped with inscrip- 
tions, on which could be traced the titles of the high priest 
of Amen-ra thus used by the monarchs of the twenty- 
first dynasty, were found the coffins, mummies, and other 
objects which appear to have been there deposited in the 
reign of Herhor, first monarch of the twenty-first dynasty, 
and of another king, Panetem or Pinotem, of the same 
dynasty. The cause of the removal of the mummies 
deposited in the Theban sepulchres, such as the El 
Assasif and the Biban-el-Molook, is stated on some of 
the wraps of the mummies to have been the apprehenzion 
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of a foreign invasion, and that possibly of the Assyrians, 
whose arms had made great progress in Central Asia. 
According to Brngsch Bey the twenty-second dynasty 
was Assyrian, and he identifies the name of the monarch 
with that race; but at all events they were never Assyrian 
monarchs, such names as Shashanq or Shishak, Namrutha 
or Nimrod, not having been found in the Assyrian annals, 
although Uasarkan or Sargon, and Takelloth or Diglath 
may correspond with Assyrian kings. 

From the El Assasif had been removed the mummy of 
Taakan, also known as Skanenra, which was formerly 
deposited at the Drah Ahu-el-Neggah with its three 
inscribed coffins, and which was intact at the time of 
Rameses IX. about B.C. 1150. It was in his reign that 
the quarrel of the Egyptian kings with the Shepherd 
Kings commenced, and he is mentioned in the celebrated 
Sallier Papyrus, The mummy of Aahmes or Amosis I. 
in three plain cases was also found amongst the coffins, 
but it is not known where this king was buried; as he 
succeeded Skanenra, his tomb was probably somewhere 
in the vicinity. The mummy of Aahmes Nefertari was 
also found, it is said, in three cartonages with paintings 
ona white ground. Another queen, Aahhotep, daughter 
of the King Aahmes, was also found, and it will be recol- 
lected that this was the name of the queen whose mummy 
and coffins, and gold and silver jewellery, and arms were 
discovered by fellaheen at the Biban-el-Molook, a few feet 
below the surface. She was wife of Kames and mother of 
Aahmes, while the queen of the Deir-el-Bahari was the wife 
of Amenophis I, The mummy of Amenhotep I. or Ameno- 
phis was found-in a wonderful state of preservation, painted 
and varnished, and with wreaths of flowers so exquisitely 
preserved that they retain all their colour like recent 
flowers kept and pressed between the leaves of books. 
These flowers, it will be remembered, are above 3000 
years old, and their preservation is probably due to their 
having been buried in hot sand, a mode still in use in 
Palestine, by which means botanical specimens retain 
their colour for a long time unchanged, a process perhaps 
known to the ancient Egyptians, although wreaths and 
flowers, even of the Roman times, from Egypt are brown 


and semicarbonised. The tomb of Amenophis I. is men- | 


tioned as at the Drah Abu-el-Neggah in the Abbot 
Papyrus, and the body transported thence of Thothmes 
1., his son; the mummy case, considerably mutilated, was 
only found, and this had been appropriated by Pinotem, 


The mummy of Thothmes II., in three mummy cases, | 


was likewise discovered. That of Thothmes III., the 
great and warlike monarch of the eighteenth dynasty, 
was found in a single coffin much mutilated, his body 
broken into three pieces and rifled in ancient times, 
but with an inscribed ritualistic linen roll said to prove 
the identity of the mummy. Of the other personages 
of the eighteenth dynasty were the mummies and 
coffins of the Prince Saamen, the Princess Satamen, 
a princess and king's sister, but unmarried, named 
Hanta-em-hu; and a similar royal sister and queen 
named Me-han-ta-emhu, child of Hanta-ena-hu, had heen 


removed at the time of the twenty-first dynasty; another | 


unmarried queen-sister named Miramen, and Nebseni, a 


priest or flamen of a Pharaoh, All these coffins of the | 
cighteenth dynasty have a certain similarity with each other. | 
Those of the nineteenth are Rameses I., whose tomb and | 


sarcophagus are at the Biban-el-Molook. There is some 
uncertainty in the different accounts which have come to 
hand whether there are three coffins or one, and if the 
mummy was deposited at the Deir-el-Bahari. The mummy 
of Seti I., whose tomb is in the Biban-el-Molook and 


| alabaster sarcophagus in the Soane Museum of London, is 


well preserved in one wooden coffin; the mummy of one 
of the Ramessids, apparently the twelfth, not the second, as 
reported, in a plain coffin, the features not aquiline, but 
the shroud, covered with lotus flowers, looking remark- 
ably fresh; this also came from the Biban-el-Molook. 
These mummies, it is stated, were removed under appre- 
hension of a foreign invasion. Then follow the cases 
and mummies of the twenty-first dynasty. The queen, 
Notem, mother or wife of Herhor, of whom there is a 
papyrus in the British Museum, exhibited by H.R.H. the 
Prince of Wales, ina badly-preserved but inlaid coffin ; 
Panotem or Pinotem, high-priest of Amen, in three coffins 
of the style called zchz by Marriette, and gilded faces ; he 
was, besides high-priest, a sa¢ex sa Kush, Prince of Cush 
or Ethiopia, according to the inscription in Lepsius’ 
AKonigsbuch ; the queen, Ramaka or Makarra, who 
assumed the same prenomina] title as Hatasu of the 
eighteenth dynasty, who is in three coffins with the 
youthful queen, called the “lady of the two countries,’’ 
or absolute queen-heiress, embalmed in a sitting posture, 
either having died in a fit or at her birth, and named 
Mutemhat ; the king, Pinotem 1I1., hastily deposited in 
the coffins of Thothnes I., the mummy has been partially 
unwrapped and the features exposed, which have a singu- 
lar resemblance to those of Voltaire, with a sarcastic or 
satiric smile or grin, a peculiarity also found on a hieratic 
papyrus ritual in the British Museum, probably of the 
same period ; the queen-mother, Hantau, whose ritual 
had found its way to the Boolak Museum prior to the 
discovery; in three cases, the prince Masaharuta, son 
of Pinotem II. in the same; the queen Asemkheb or 
Hesemkheb, in as many cases, who appears to have been 
the wife of Menkheperra; another princess called Nasi- 
khonsu; Tet-ptahaufankha in an appropriate coffin, and 
four other priests and functionaries. Severa! other objects 
were found in the pit: a leather tent embroidered with 
names, boxes with royal names, boards with inscriptions, 
and five rituals of the monarchs of the later dynasty ; 
but the whole of the details—amulets, inscriptions, and 
style of art—cannot be known until the mummies are 
unrolled and all peculiarities carefully examined, for this 
remarkable find will afford invaluable data for Egyptian 
archeology, especially the sepulchral division. 


TWO SPIDER BOOKS 

The Spiders of Dorset, with an Appendix containing 
Descriptions of those British Species not yet found in 
Dorsetshire. By the Rev. Octavius Pickard-Cambridge, 
M.A., C.M.Z.S., &c. From the Proceedings of the 
Dorset Natural History and Antiquarian Field Club, 
edited by Prof. James Buckman. (Sherborne: L. H. 
Ruegg, pp. 1-625, with 6 plates, 1879-1881, 8vo.) 
Studi sui Ragni malesi e papuant. Per T. Thorell, III, 
Ragni dell’ Austro-Malesia e del Capo York, conservati 
nel Museo Civico di Storia Naturali di Genoa. Pp. 

1-720. 8vo. (Genoa, 1881.) 
Te we take down part 2 of vol. i. of the twelfth edition 
of Linné’s “Systema Natura” (1767) and refer to 
that marvellously incongruous order 4fzera, in which the 
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old naturalist contrived to group together nearly all the 
Arthropods known to him and which agreed almost solely 
in the one point of the non-possession of wings, we find 
under the genus “‘ Avanea’”’ only 47 species indicated, 
and of these only 9 are from outside Europe. In the 
second edition of the “ Fauna Suecica” (1761) we find 
33 species indicated for Scandinavia. Thus six years 
later all the spiders known to Linné from outside his 
native country amounted to 14 species! At the present 
time 518 species are recorded as British, and a still 
almost unexplored region of the Eastern Archipelago has 
contributed nearly as many from the researches of one 
or two naturalist-travellers, with whom spider-collecting 
was certainly not considered of first importance. And 
yet, notwithstanding the vast and rapid strides that 
arachnology has made within the twenty years past, 
the number of workers is still small. The subject is not 
always an attractive one to naturalists, and is often re- 
pugnant to non-naturalists, with whom a passion for 
collecting or studying spiders is seldom associated with 
respect for the naturalist thus smitten. But all this is 
rapidly changing, and no two men have done more to 
bring this about than the authors of the books noticed 
below. 

In vol. xxi. p. 273, we noticed vol. i. of Mr. Pickard- 
Cambridge’s work ; vol. ii., completing it, is now before us. 
The whole is dedicated to John Blackwall, and the second 
volume must have appeared about the time of the decease 
of that venerable naturalist. A postscript notices some 
species new for the county or for Britain, and there are 
additional remarks on senses and economy, in which 
“sight,” “ touch and hearing,” “power to utter sounds,” 
“venom,” “ modes of forming snaies,”’ &c., are severally 
alluded to. With regard to “venom,” the author ex- 
presses his firm belief that the bite of the common garden 
geometric spider (Eperra diademata) is attended by the 
emission of a poisonous fluid, sufficiently strong to cause 
visible effects on the skin of his young son, but without effect 
upon his own. He now agrees with the conclusion that 
currents of air play a great part in enabling spiders 
to carry their lines across from one object to another, 
although previously he was of opinion that the lines were 
carried across by the spiders themselves. As we re- 
marked when noticing vol. i., it is a pity the author did 
not intercalate the descriptions of those British species 
not yet found in Dorsetshire amongst the others, instead 
of placing them in appendices at the end. This would 
have vastly increased the usefulness of what is still a 
most useful work, and while not destroying its local in- 
tentions (as indicated by the title) would have rendered 
it more distinctly a A/anual of British Spiders, for such 
it really is. With it and Blackwall’s magnificently illus- 
trated Ray Society monograph before him, no student 
of our spider-fauna should be at a loss to determine, with 
approximate certainty, any species he may come across, 
The six plain plates are excellent, engraved from the 
author’s own drawings, and representing many of the prin- 
cipal genera, with copious details. The index is full. The 
author recognises 518 species of spiders as inhabiting 
the British Isles, of which 373 have been found in Dor- 
setshire. The distribution of these amongst the several 
families is strikingly unequal. Thus we find three 
families represented by only one species each; another 


by only three species. On the other hand the Therid- 
eides claim 267 species, the Drassides 56, the Eperrides 
32, and so on. Possibly this is the first time that any 
thoroughly local society has undertaken to bring out a 
manual of a large group of British animals; so much 
the more to the credit of the Dorset Society for initiating 
so laudable a scheme. Their undertaking, so well con- 
cluded, is not of local (or even British) interest only, but 
will have to be considered by every European student of 
Arachnida. 

In Dr. Thorell’s bulky memoir (which forms vol. xxii. 
of the Aunali del Musco Civico di Genoa) the author 
continues his studies on the Spiders of the Eastern 
Archipelago. The descriptions are worked out with 
his well-known detail and accuracy. Most of the mate- 
rials result from the exploring voyages of D’Albertis 
and Beccari, and the flourishing society under whose 
auspices the volume is published deserves the highest 
credit for the promptness with which it is making known 
to the scientific world the riches acquired during the 
yoyages of these renowned travellers. The descriptive 
portion is preceded by a bibliographical sketch of what 
was previously known from the regions, with an analytical 
and comparative examination of the arachnid fauna gene- 
rally, still further subdivided in a series of tables at the 
end; 317 species are noticed as in the collection (of which 
173 appeared to be new to science), viz. 252 from Austro- 
Malesia and 82 from Cape York, but 505 are recorded for 
the whole of that part of the globe, divided as follows :— 
Orbitelaria, 162 species; Retitelaria, 38; Tubitelaria, 
31; Territelaria, 10; Laterigrada, 84; Citigrade, 29 ; 
and Saltigrad@, 151. Some idea of the riches of the 
fauna in this particular respect may be gathered from the 
fact that no less than eighteen species of the extraor- 
dinary genus Gasferacantha are described. We cannot 
resist a few words of admiration at the manner in which 
the publications of this Italian society are got up, the 
more so as the printing is done at the Deaf and Dumb 
Institute of Genoa (Istituto Sordo-Muti). Paper, typo- 
graphy, and editing alike leave nothing to be desired. 
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[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting aud nevel facts.) 


The Oldest-known Insects 


I must ask your permission to correct the errors into which 
your correspondent, Dr. Hagen, has fallen respecting the Erian 
(Devonian) beds near St. John, New Brunswick, holding certain 
fossil insects described by Dr. Scndder, 

The Dadoxylon sandstone and Cordaite shale of the vicinity 
of St. John have been studied not only by myself, but by so 
good geologists as Prof. Hartt, Prof. Bailey, and Mr. Matthew, 
and by the officers of the Geologic:] Survey of Canada ; and 
their stratigraphical relations have been illustrated by maps and 
sections, not only in my ‘‘ Acadian Geology,” but in the Acforts 
of the Geological Survey, more especially those for 1871 and 
1875. They have, besides, been thoronghly exposed and ran- 
sacked for fossils by expensive quarrying operations undertaken 
by the Natural History Society of St. John, and their plants have 
been described and compared in detail with those of the neigh- 
bouring Carboniferous formations in my Report ‘‘ On the Devo- 
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nian Plants of Canada,” and subsequent Reports on the plants 
of the Lower Carbonifer us and Millstone Grit formations (Geol. 
Survey of Canada, 1871 and 1873). In these circumstances it 
seems strange that tke receive conclusions as to their age 
shou'd be termed ‘‘simple negation not supported by facts,” and 
regarded as >f no scient‘fic value in comparison with the mere 
assertion of a gentleman who has no knowledge whatever of the 
stratigraphy of the region, and with the ‘authority’ of Dr. 
Heer, who ts no doubr an excellent authority on certain depart- 
ments of European pal.cobotany, but who has not seen the beds 
in question, nor, so far as I am aware, studied their fossils. 

The Leds referred to, like the Devonian yenerally in Ea tern 
Canada, underlie unconformably the lou e-t Carboniferous beds, a 
circnm-tance due apparently to the extensive igneous action 
which closed the Devonian period in this region, givirg orilin to 
masses and dykes of intrusive granite, and disturbing and par- 
tially altering the strata of Devonian and greater age, the 
materials of which have contributed to the Lower Carboniferous 
conglomerates, There is thus no question here as to any transi- 
tion between Devonian and Carboniferous, and the beds holding 
the plants and insects are stratigraphically pre-Carhouiferou-. 

The Lower Carboniferous beds, succeeding to the Devonian 
formati mn, and developed to the eastward of St. John, hold the 
characteristic flora of the Horton series, or Lowest Carboni: 
ferous, equivalent to the Culiferous or Tweedian farmation of 
Scotland, Iu succession to this we have the flora of the Mill- 
stone grit, of the true Coal-Measures, and of the Perma-Car- 
honiferous or Lower Perinian, All of these have heen explored 
and their plants catalogued and described in my own memoirs 
or in the reports of the Ge logical Survey, and it has been fully 
establithed that the flora of the Devonian beds is characteristic 
and distinct from any of there :ub-floras of the Carboniferous. 

The plants of the Cordaite shales are not only distinguisbable 
from those of the Carboniferous found in their vicinity, but the 
assemllage includes forms like Psz/ophjton and A-chcofter’s, 
which are characteristic of the Devonian, and are nat found in 
the Carboniferou, elkewhere in America, In the Devonian of 
Northern New Brunswick some of thee plants are associated 
with fishes of the genera Cefhalasfis, Pterichthys, &c., well- 
known Devonian types. 

For additional mformation as to the geological relations of 
the St, Juhn plant beds and notices of new syecies, 1 may refer 
to my paper on ‘*New Erian DPlant-,” in the Foz zal of the 
Geological Society of London, vol. xxxvii., May, 1881. This 
paper Dr. Ilagen had probably not seen at the time when his 
letter was written. 

The particular fern in question, Pecapteris serrulata of Hartt, 
has been fully described, frst by Prof. Hartt, and subsequently 
by myself, and its distinctness from PP, Alemosa pointed cut.? 
The criticism of Dr. Hazen, as to its not appearing in the 
sectional lists, and still being called by me a common fern, is 
based on a mere accident, which I could easily have explained 
to him, The plants referred to as found in each layer in the 
detailed section are tho e oriyinally described by me from these 
beds. Some speciex, subsequently recognised and described hy 
Hartt, were not included in the sectional lists, and were referred 
to only ina note, because I had received no information from 
Prof, llartt as to the particular layers in which they were f.und, 
though I hnew that :o:ne of them were by no means uncommon, 
from the number of specimen obtained. Dr. Hagen critici-es 
my fi_ure of the specie-, but that does not affect the question, as 
1 have compared the specimen on the slab with /Vafephemira 
with the original specir ens in my collection, My figures, how~ 
ever, show fairly the general form of the frond: and there is 
also a magnified figure of a pinnule, showing the venation, 
which should enable any one to recognise the species, and with 
the aid of the description to distinguish it from P. plamosa, 

With regard to the “ Ur a stage” of my respected friend Dr. 
Heer, founded on a little known and apparently exceptional 
locality, 1 have always objected to its heing made a standard of 
compari:on for the thoroughly worked and widely distributed 
Devonian or Frian rocks of Morth America, I gave some 
reasons for this in a peper seut to the Geological Society of 
London shortly after the appearance of Dr. Heer’s memoir, 
an abstract of which appears in the Proceedings of the Society. 
Tt will be sufficient to say here that the grounds on which Dr. 
Heer refers the Devonian .f New Brunswick to the Ursa stage 
would apply to the Chenning, and even to the Hamilton forma- 
tions of the New Vork series. 


* © Acadian Geology; Report on Devonian Plants.” Canadian Natura. 
dist, 1887. 


The great richness of the Devonian of North America in fossil 
plants is a very remarkable geological fact, which 1 regret to say 
has hitherto far exceeded the means available for its adequate 
illustration, T hope, however, to remedy this to some extenton the 
occa ion of the meeting of the American A sociation in Motreal in 
1882, when my whole collection of Erian plant-, together with 
tho-e illustrating the sevcral stages of the Carboniferous, will 
be exhibited in the new Peter Redpath Muteum, and will show 
more fully than has been hitherto possible the progress of the 
Awerican flora from the Silurian to the Permian. It will be a 
great plea-ure to me if any palwohotanists who are sceptical as 
to the magnitude of the Devonian flora will avail them:elves of 
this opportunity to judge for themselves and to form their own 
opinions as to the aflinities and relations of the specie~. 

McGill College, Montreal, September 2. J, W. Dawson 


Sound-producing Ants 


IT am glad ta see my :tatement in NATURE, vol. xxii. p. 583, 

verified by Mr. H. O. Forbes, from Sumatra, and now inclove 
a few auts of ancther kind that make this peculiar tapping or 
scratching scund, though not in the same system of taps as thore 
before noted, and that was thus-- 
z.e, three taps in unison and a paue of about a second, the 
tars of equal duration. The ants inelosed make a series 
SSS Se + that dies off and dces 1o0t seem repeated 
unless the exciting cause again acts, when they again start in 
beautiful unison, How they so correctly start together in all 
cases of - - - or the —~———-—--- and keep each 
tap in time, is really wonderful. White ants make similar 
tappings, Fut not in rhythm as far as I know, and they use it to 
call or warn, These little black auts cannot be heard by us 
unless the material they are on is sensitively sonorous, Happen- 
ing to place a tumbler on a sideboard lately in the dark, I was 
startled to hear this — — - — ---- arise from a suzar-bowl, J 
repeated it, and the noise at once convinced me that it was ants, 
On getting a light I found a sheet of writing paper had been laid 
on the howl, and was covered by them ; the glass alone was use- 
less, I found. S. E, PEAL 

Asam, July 6 


[The ants sent are apparently ‘‘werkers” of a species not 
larger than a small British AZyrweica,—ED.] 


Wasps 


A COUPLE of weeks ago I found on my window-pane a large 
black wasp hol¢ing in its mandibles a plump spider of about 
an eighth of an inch in diameter. I placed the wasp under a 
bell-glass and set it on my desk, where I could readily watch for 
further developments, Finding itself in captivity, the wasp 
dropped its boaty and spent some time in trying to find a way of 
escape. Coming at length to a state of rest, it espied the spider 
and sprang upon it with tiger-like fierceness, Seizing it and 
raising itself up to its full height, the wasp brought its po terior 
under and forward with a quick? motion, and gave the spider, 
two or three thrusts with its sting. Assured that the : pider was 
dead, the wasp proceeded to roll it over and over, rapidly work- 
ing it up into a globular ma‘s, This done it started to fly away; 
but, foiled in the attempt, it dropped the spider, which was for 
some time apparently forgotten. This whole cperation 1 saw 
several times repeated during the twa days of my observations. 
Being called away from home for a few days, I was curious on 
my return to ascertain the results of my experiment. I had 
taken the precaution at the first to place under the bell-glass a 
small dish of clean water, to which the wasp had helped itself 
freely, J found the wasp dead; but not the least morsel of the 
spider had it eaten. My conclusions are: (1) that the wasp died 
of starvation ; (2) that the spider was intended, nat for its own 
food, but for that of its young in their larval state. In confir- 
mation of this 1 have broken open several of the finished cells 
of these wasps, and found them filled with pellets made of 
portions of spiders, flies, and worms. Only yesterday a fine 
opportunity was afforded me for further observations in this 
direction. One of my floweriug vines is infested with a green 
worm—the larva of the yellow butterfly. I discovered a bronze- 
and-yellow wasp standing on the edge of a leaf of this vine, 
holding fast to one of these worms of twice its own size, The 
worm was dangling in mid-air, and the wasp endeavoured labo- 
riously for a long time to pull it up on the surface of the leaf. 
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Failing in this, with a dexterity worthy of the Knight of the 
Shears it cut the worm in two, letting about three-fourths of it 
fall to the ground, ‘The remainder was then easily dragged to 
the surface of the leaf, where the wasp spent some fifteen minutes 
in cutting down, trimming, and reducing it tu a globular mass of 
ahout an eighth of an inch in diameter. Then resting for a few 
minutes, and taking a fresh hold of its booty, it flew briskly 
away. J. T. BROWNELL 
Lyons, N.Y., August 13 


Treatment of Hay Fever 


SOME years ago Prcf. Helmholtz, in a letter to you, gave an 
account of a remedy he had found for ‘‘hay fever.” This was 
simply to treat the part of the nose, which seems to be the seat 
of the trouble, with sulphate of quinine solution by pouring it 
into the nose with a pipette, while lying on a sofa with the head 
turned upside down. Having had the most enjoyable part of 
summer destroyed by hay fever ever :ince ] can remember, I 
have tried every remedy I have beard of, including iuternal doses 
of arsenic, and I have found them all te fail, Prof, Helwholtz’s 
method only gives me relief for ten minutes cr sm, and cold water 
does the same. I have tried solutions of sulphate of zine and 
tannin, and many other astringents, but all to no purpoe. As 
many others knew that I was experimenting npon myself it this 
matter, ] have had several patients trying all the remedies that I 
have tried, and I can therefore say with certainty that no remedy 
yet published will cure hay fever. I have however succeeded in 
finding a method which is a really effectual cure, and as I know 
that many are rendered miserable during the most enjoyable part 
of the year, I hasten to give them the henefit of the re-ult of my 
inquiries, One thing which misled me was that my eyes wete 
often very much inflan ed ani pained during an attack, anl I 
often tried remedies for my eyes (which have sometimes gone 
wrong when I had no hay fever) when they were only affected 
in sympathy with my nore. J found that the only thing required 
was to prevent the entrance of the pollen grains into the nose. 
When there are not many in the air, as during or after rain, it is 
simply necessary to stop the nose with a spring clip. I have 
used a piece of brass or steel ribbon bent dcu le, and having 
only sufficient spring to close the nostril. without undue pressure. 
This causes the patient to breathe by the mouth, but one soon 
gets accustomed to the inconvenience. 1 fuund thit to stop the 
nostrils with cotton wool was far too irritating, especially as 
tho:e afflicted with hay fever are so owing to the tenderness of 
the internal coating of the nise. When going amongst hay a 
further precaution must be taken, viz., plugging the ducts from 
tle eyes. I used for this purpose dumb-bell shaped pieces of 
glass, which are easily slipped into the ducts, and can he removed 
when wanted. Thus protected, any one who is troubled by hay 
fever can go into the camp of the enemy and stir up hay in a 
field with as much impunity as one not troubled with this ‘sixth 
sense,” The season for hay fever is nearly passed now, but 1 
hope that the publication of this note will be the cause of relief 
to many during next summer, and on tha plea I ask its publi- 
cation in your valuable j wal, and ] hope that medical men in 
the Sonth of England, where hay fever is common, will give it 
a trial and report upon it next summer. In Scutland hay fever 
is practically unknown. J. B. HANNaY 

Cove Castle, Loch Long, N.B. 


Red Rainbows 


Pror, 5S. P. THomrson’s letter (p. 459) makes me recall 
that when on September 2 last year I crossed Wales westwardly 
from Hereford, on a fine sunny day, the train ran into a misty 
thower after 6 p.m. at Machynlleth, and cut of it as we neared 
the viaduct at Earmouth, The -un had been ob cured for some 
time, when it suddenly shone out throuzh a chink between sea 
and cloud, causing in the east a very heautiful red rainbaw. 
Like Prof. Thompson, I was under the impression that the 
phenomenon was of no uncommon occurrence, so did nothing 
more than note it in my diary. Wenry MumRHEAD 

Cambuslang, Septemher 16 


Infusorial Parasites on Stickleback 


ONE day in June, when examining a very small stickleback 
under the microscope, 1 was surprised to find it infested by 
numbers of infu-oria, evidently parasitic upon it. This led me 
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to examine others fro.n the same water, viz , a pond very rich in 
infusorial life generally, as also specimens from the river clo e at 
hand. l'very specimen from the pond was siwilarly attacked, 
while none of those from the river were «|. The parasite is 
apparently 7>ichodina fediculus, which is stated to be puiracitic 
upon Zy:dra vulgaris, Want of Jiterature on the subject has 
prevented ine from following the matter up, but it seems that I 
have found, if not a new species, at lea ta new host fora knowa 
species. L shall be glid if any of the readers of NAiURE can 
give me any information on the su ject. N. II, Poo.e 
Charterhouse, Godalming 


Photographing Diffraction Rings—Optical Phenomenon 


Tue peculiar character of the photographs of an opening to 
the sky in the dark Cyclupean gallery at Tiryn , to which Mr, 
W, J. Stillman calls attention (NATURE, vol. xxiv. p, 265, finds 
an obvious explanation in the well-known optical } hen inenon 
of diffraction rings, produced when a beam of light i trans- 
mitted through a small cireular aperture, and viewed by means 
ofalens. Ifad your ‘* Cecropian ” correspondent examined the 
image of the illuminated opening by the a sistance of a len’, the 
pheno.nenon of concentrie colvured rings would, douwbtle +, have 
been recognisable to the cye. Tlence the only point of interest 
in the phenomenon observed by Mr. Stillman is the stmnifieant 
fact that in securing the fleeting images of the rings on the gela- 
tine plate— the actinic rays being alone effective—alternate dark 
and bright concentric rings are produced, as in the care of 
homogeneous or monochromatic light, instead of the coloured 
rings seen by interpo ing a lens between the aperture and the 
eye. In other terms, the impressions on the gelatine plate being 
due to the action of the mon chromatic actinic ray-, the theary 
of diffraction shows that the concentric rings huuld be alternately 
dark and bright. Thi. is an important cireuu tance in the 
applications of photography to such investigations, 

Berkeley, California, August 16 JOHN LE CoNTE 


A Primitive Diving-Bell 


In Nature, vel. xxiv. p. 201, it is stated that Herr Pulde 
has fund a description of a primitive diving-bell in a work of 
Bartolini, 1674. ‘The inven‘or appears to have been Franci cus 
Kesler, 1616. This description of Kesler’s diving machine will 
also be found, tozether with representations of the same, in 
Schwenter’s ‘ Delicie Phy-ico- Mathematica,” 1636, a very rare 
and curious volume ; so rare indeed that it is stated in Co_smes, 
January 27, 1860, “it is not to 1e f und in the Im) erial Librory, 
nor in any of the ; ublic libraries of Variz.” J. van Lennep, in 
Notes and Queries, December 15, 1859, p. 503, says ‘there is 
a Putch translation of Schwenter, 1672; of this rare volume | 
fortunately possess a copy.” N.S. ITEINEKEN 

Sidmouth, September 11 


Irravio Laupt.—Messrs. Trubner, publishers, Li ndoa, might 
be able to help you to get cop‘es of the Chinese translations 
mentioned in Mr. Fryer’s articles on ‘* Science in China.” 


FREDERICK CURKRE VAY Ayes. 


p= late Frederick Currey, whose death was an- 

nounced in last week’s NATURE, p. $75, was born 
at Eltham on August 4, 1819, educated at Eton and 
Trinity College, Cambridge, there obtaining a scholar- 
ship, and attaining his B A. in 1841; three years later he 
proceeded to M.A., and was called to the Bar, afterwards 
practising as conveyancer and equity diaughtsman. 

His first public performance as a scientific writer was 
a translition of Schach’s ‘Das Mikroskop” in 1853, a 
second edition of which was called for within two years. 
In the J/icroscopical Fournal for 1854 he published some 
observations on two new fungi, and by the same channel 
he afterwards communicated several papers, chiefly on 
the obscure points in the reproduction of the lower 
cryptogams. The Greenwich Natural History Club was 
established in 1852, Mr. Currey being one of the earliest 
members, and the next year he read a paper on the 
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“Fungi of the Neighbourhood of Greenwich,” which was 
printed in the fifth volume of the Phytologist. In 1857 a 
committee of that Club was appointed to draw up a 
report on the flora of the district; Mr. Currey was chosen 
its chairman, and drafted the report, which enumerated 
395 fungi. In that year he contributed a paper to the 
Royal Society, which was printed in the Proceedings, 
On the Occurrence of Amorphous Starch in a Tuber- 
aceous Fungus, a point of much interest, as starch is 
rarely found in fungi. He was elected Fellow of the 
Linnean Society in 1856, and in 1858 Fellow of the Royal 
Society also; in 1860 he was appointed secretary of 
the former society in succession to Mr. J. J. Bennett, 
a post which he held until 1880, when he relinquished 
that office and acceded to the less arduous duties 
of treasurer, retaining that appointment until his death. 
In 1862 the Ray Society issued a translation, with con- 
siderable additions, from Hofmeister, entitied “On the 
Germination, Development, and Fructification of the 
Higher Cryptogamia,” a task which Mr. Currey under- 
took in 1859; the following year he edited a second 
edition of Dr. Badham’s “ Esculent Funguses of eng- 
land,” in which he made as few alterations as possible. 
Several papers on mycological subjects appear in the 
Transactions of the Linnean Society, which will be foun1 
in the “ Catalogue of Scientific Papers,’ under his name, 
his last contribution being, ‘‘On a Collection of Fungi 
made by Mr. Sulpiz Kurz,’’ in 1876. 

By his death the Linnean Society has lost an experi- 
enced officer, and its members a valued friend whose place 
it will be hard to fill. 


THE AMERICAN ASSOCIATION 


HE thirtieth meeting of the American Association 
for the: Advancement of Science commenced at 
Cincinnati on August 16. Always a hot place in summer, 
the temperature at Cincinnati during the past two months 
has been at intervals unusually high, running above 100° 
for several days together. This and the fear of its recur- 
rence no doubt induced many to stay away who would 
otherwise have been present. However, a goodly number 
—over 400—of new members were enrolled, and many 
papers of interest were read. Sone of the visitors from 
the Eastern States were amazed to find that Cincinnati 
was not a little backwoods town, but a city deserving in 
many ways the title she claims, “ The Queen City of the 
West.”’? The ignorance of many of the inhabitants of 
the Eastern States in regard to the West is only equalled 
by the ignorance of Europeans in regard to America 
generally. 

The citizens of Cincinnati exerted themselves to wel- 
come their guests, and did it well. Their bodily wants 
were amply supplied, and this, to those coming from a 
distance and being strangers, was a matter cf no small 
moment. Visitors know or bearing introductions were 
in very many cases entertained privately, and a free 
lunch was provided by subscription for all members 
daily from 1 to 2.30 pm. The Western Union Tele- 
graph Company, whose wires extend over almost the 
whole Union, gave the members the use of their lines 
for communication with their families, free of charge, 
at whatever distance they might be situated. Con- 
nection was made by telephone between the hall of 
meeting and the Central Telegraph Office, and between 
the various rooms in the building, so that it was possible 
to send a message without leaving the building—to ask, 
for example, what paper was being read in any other 
section. The City and Suburban Telegraph and Tele- 
phone Companies also extended the same privileges to 
members of the Association. The various Express Com- 
panies offered to convey light parcels containing speci- 
mens for them, free of charge, between their homes and 
the place of meeting, and heavy ones at low rates. Of 
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course there was a post-office and a parcels office in the 
hall, with convenience and materials for writing. There 
was however a little deficiency in finger placards to direct 
strangers over the great building in which the meetings 
were held—the new music hall. 

Besides the above, an excursion was arranged for 
Saturday afternoon to the Zoological Garden, one of the 
best in the country, and capable, if well supported, of be- 
coming ¢ke best. Free transportation through the streets 
by the horse cars was provided, and a sumptuous repast 
prepared for the visitors before leaving. In the same 
way the Anthropological Section and others were taken 
out to Madisonville, about ten miles from the city, on 
Monday to see a prehistoric cemetery recently discovered, 
from which several hundred skeletons, uncounted arrow- 
points, animal bones, horns, and teeth, and pieces of 
pottery have been exhumed during the past two years. 
The train stopped at the place to set them down, and 
again on its return to take them up. After the adjourn- 
ment of the meeting an excursion was arranged to the 
Mammoth Cave, about 150 miles distant, and another to 
Chattanooga, about 300 miles over the new Sonthern 
Railway, both free so far as the travelling was concerned. 

It will be evident that Cincinnati did her best to enter- 
tain her scientific visitors, and the latter carried away 
pleasant and lasting impressions of the city where the 
fifth and the thirtieth meetings of the Association were 
held, the latter having been one of the most successful in 
its history. E. W. CLAYPOLE 


Another correspondent writes :— 

The Cincinnati meeting proved to be one of the best 
ever held by the Association. In attendance of members 
it was much surpassed by the Boston meeting last year, 
which reached the phenomena] number of 997 ; the num- 
ber at Cincinnati was about 550, being more than double 
that at any previous meeting in the West. Over 400 
persons joined the Association. Nearly 200 papers were 
presented ; it is not derogatory to any author to say that 
these papers were of average interest only, and comprised 
no startling announcements. The general management 
was very successful. The chief feature of the meeting 
was the adoption of the important changes in the consti- - 
tution which are expected to simplify business in the 
future. If any complaint can be made, it is of the 
rather generous disposition on the part of the Sec- 
tional Committees towards authors whose productions 
There 
is a tendency also to overrun the allotted time; papers 
for which twenty-five minutes are asked consume 
seventy minutes, and those of ten minutes extend to 
thirty minutes. The remedy of this evil lies with the 
chairmen of the sections, and it is hoped that they will 
hereafter exert their powers more frequently. The social 
features of the meeting were very enjoyable; the recep- 
tion at Highland House, and the daily lunches served 
in the Exhibition building brought together citizens and 
members in pleasant intercourse, = 

Prof. Wm. B. Rogers of Boston, the first presiding 
officer of the Association, was elected an Honorary Fel- 
low, on the unanimous recommendation of both Sections 
A and B. Prof. Rogers is the first Honorary Fellow 
chosen by the Association. 

The amendments to the constitution proposed at the 
Boston meeting were adopted almost unanimously. 
They provide for the formation of nine sections, as 
follows :—A, Mathematics and Astronomy ; B, Physics; 
C, Chemistry ; D, Mechanical Science; E, Geology and 
Geography; F, Biology; G, Histology and Microscopy 5 
H, Anthropology; 1, Economic Science and Statistics. 

Each of the above Sections is to have its own chair- 
man, who is also Vice-President of the Society, and its 
own Secretary. The amended constitution also creates 
the office of Assistant-General Secretary, makes certain 
changes in the composition of the Standing Committee, 
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and of the nominating committee. These alterations 
make the organisation more like that of the British 
Association for the Advancement of Science, and became 
necessary on account of the recent rapid growth of the 
Association. The membership has doubled within two 
years, being now about 1800, 

The recommendation of the Standing Committee to 
meet in 1832 at Montreal was adopted with acclamation. 
The invitation from Minneapolis for 1883 was referred 
to the Standing Committee. 

The Association elected Dr. J. W. Dawson of 
Montreal President for the ensuing year. The time 
of meeting was fixed for the fourth Wednesday in August, 
1882. Nearly seventy Fellows were elected by ballot, 
and the following officers for 1882, in accordance with 
the recommendation of the Nominating Committee, were 
unanimously elected :— 

Officers for 1882. Vice-presidents : Section A, Mathe- 
matics and Astronomy, Prof. William Harkness, U.S.N.; 
Section B, Physics, Prof. T. C. Mendenhall of Columbus; 
Section C, Chemistry, Prof, H. Carrington Bolton, Ph.D, 
of Hartford, Conn.; Section D, Mechanical Science, 
Prof. W. P. Trowbridge, Ph.D., of Columbia College, 
New York; Section E, Geology, Prof. E. T. Cox of San 
Francisco; Section F, Biology, Capt. W. H. Dall of 
Washington, D.C.; Section G, Histology and Micro- 
scopy, Prof. A. H. Tuttle of Columbus, Ohio; Section H, 
Anthropology, Prof. Daniel Wilson of Toronto; Section lt, 
Economic Science and Statistics, E. B. Elliot of Wash- 
ington, D.C. 

We have already (vol. xxiv. p. 455) referred to the 
action taken by the Association in reference to science 
degrees. 

The following are some of the principal papers read at 
the meeting :— 


In Section A: Magnetic survey of Missouri, by Prof. F. E. 
Nipher ; on the methods of determining the solar parallax with 
special reference to the coming transit of Venus, by Prof. 
William Harkness; on the wave-lengths of the principal lines of 
the solar spectrum, by Prof. T. C. Mendenhall; experiments to 
determine the comparative strength of globes and cylinders of 
the same diameter and thickness of sides, by Samuel Marsden ; 
historic notes on cosmic physiology, by Dr. T. Sterry Hunt ; 
upon the use of the induction balance as a neans of determining 
the location of leaden bullets imbedded in the human body, by 
Prof. Alex. Graham Bell ; upon a new form of electric probe, by the 
same; on a new method of applying water-power of small head 
to effect the direct compression of air to any required high pres- 
sure, by Prof, H. T. Eddy ; the needle telephone, a new instru- 
ment by Dr. Goodman >2f Louisville, Ky,, by Dr. J. Law- 
rence Smith; an improved sonometer, by W. Le Conte 
Stevens; on the great outburst in comet 4, 1881, observed 
at the Cinciunati Observatory, by Prof. Ormond Stone; method 
of determining the value of the solar parallax from meridian 
observations of Mars, by Prof. J. R. Eastman; numbers 
of cometary orbits relative to perihelion distance, by Prof. 
HI. A. Newton; numerical elements of the orbits of the seven 
electrical vortices to whose motions atmospheric storms are 
principally due, with the processes by which they have been 
derived, and examples given of the a,plication of the formula 
by which their positions on the surface of the earth can be com- 


investigation of the two causes of lateral deviation of spherical 
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projectiles, based on the kinetic theory of gases, by Prof. H. | 


T. Eddy; n te on the theory of the flight of elongated pro- 
jectiles, by Prof. H. T. Eddy; on the mechanical principles 
involved in the flight of the boomerang, by Prof. HI. T. Eddy ; the 
electrophore and electric lighting, by Mr. E. B. Elliott ; nodular 
concretions in metcoric iron, bearing on the origin of same, by 
Dr. J. Lawrence Smith; an anomalous magnetic property of a 
specimen of iron, by Dr. J. Lawrence Smith; on the errors to 


which self-registering clinical thermometers are liable, by Dr. | 


Leonard Waldo; a new radiometer, by Dr. H, Carmichael ; a 
new differential thermometer, by Dr. H. Carmichael ; note on 
an experimettal determination of the value of 7, by Prof. T. C. 
Mendenhall; renarks upon, and an exhibition of, Japanese 
magic mirrors, by the same; on standard time, by E. B. 


. 
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Elliott; note on a compar.son of Newcomb’s tables of Uranus 
and Neptune, with those of the same planets by Leverrier, by 
D. P. Todd; universal energy of light, by Pliny Earle Chase ; 
electricity, magnetism, yravitation—their phenomena considered 
as the manifestations of one force, by S. S. Parsons. 

In Section B: On the influence of the structure of the nerve- 
fibres upon the production and conduction of nerve-force, by 
H. D, Schmidt; on the action of pilocarpin in changing the 
colour of the human hair, by Dr. D. W. Prentiss ; the unification 
of geological nomenclature, by Dr. R. Owen; the life-unit in 
plants, by Prof. B. D, ITalsted; recent discoveries, measure- 
ments, and temperature observations made in Mammoth Caye, 
Ky., by Rev, 11. C. Hovey; influence of forests upon streams, 
by David D. Thompson ; note on the segmentation of the verte- 
brate body, by Charles Sedgwick Minot ; phenomena of growth 
in plants, by D. P. Penhallow ; the recurrence of faunas in the 
Devonian rocks of New York, by H. S. Williams; a contribu- 
tion to Croll’s theory of secular climatal changes, by W. J. 
McGee ; the evidence from the drift of Ohio in regard to the 
origin of Lake Erie, by E, W. Claypole ; on some relations of 
birds and insects, by S$, A. Forbes; Niagara River, its canon, 
depth, and wear, by Wm. Hosea Ballou ; evolution and its place 
in geology, by Edward S$, Edmunds. 

In Section C : Is the law of repetition the dynamic law under- 
lying the science of chemistry ? by Miss V. Kk. Bowers ; evidences 
of atomic motion within molecules in liquids, as based upon the 
speed of chemical action, by Prof. R, 3. Warder; the con titu- 
tion of the ‘*atom” of science, by Mrs, A. B. Blackwell ; the 
sources of nitrogen in plants, by Prof, W. O. Atwater; notes in 
experimental chemistry, by l'rof. A. B. Prescott ; determination 
of phosphorus in iron, by Dr. J. Lawrence Smith; the liquefac- 
tion of glass in contact with water at 250° C., by Prof. 1]. Car- 
michael ; the chemistry of fish and invertebrates, by Prof. W. 
O, Atwater; nutes in experimental chemistry, by Prof. Albert 
B. Prescott; the quantitative estimation of nitrogen, by Prof. 
W. ©. Atwater; the quantitative estimation of chlorine, by 
Prof, W. O. Atwater; the nitrogenons constituents of grasses, 
by Clifford Richardson. 

In Section D (Anthropology) : Animal myths of the Iroquois, 
by Mrs. Erminnie A. Smith; antiquity of man in America, by 
W. de Haas; progress of archeological research, by W. de 
IIaas; the mound builders: an inquiry into their assumed 
southern origin, by W. de Ilaas. 

In Section E (Microscopy): On a convenient method of 
expressing micrometrically the relation between English and 
metric units of length on the same scale, by William A. Rogers 
and George F. Ballou. 

In Section F (Entomology); On the length of life of butter- 
flies, by Prof. W. H, Edwards; on the life duration of the 
Heterocera (moths), by Prof. J. A. Lintner; how does the bee 
extend its tongue? by A. J. Cook; the egg-case of Aydre- 
philus triangularis, by Dr. C. V. Riley ; on the oviposition of 
Frodoaus decipiens, by the same; the cocoon of Gyrinus, by 
the same ; suggestions of co-operation in furthering the study of 
entomolozy, by Prof. B, P, Mann, 
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Report of the Committee on Tidal Observations in the English 
Channel and the North Sea, by J. N. Shoolbred.—In the 
report it was stated that no official reply had been received by 


A F cee | the Committee as to having an international datum for observa- 
puted for any given time, by Thomas Bassnett; a preliminary | 


tions, or as to maritime goverments giving facilities for detailed 
observations, The Committee urged the desirability of carrying 
out a series of observations on the Azores. The Portuguese 
Government had established a station for registering tides, as 
had also our own Government at Dover, The Committee hoped 
before long to have a series of observations giving most impor- 
tant results. 

Report of the Committee for Underground Temperature, by 
Prof, Everett.—In the report it was stated that the temperatue 
varied from one degree for 30 feet tc one degree for 1co feet in 
going down beneath the surface of the earth in different places. 
During the past year observations have been made in the East 
Manchester coal field, the Talavgoch lead mine, Flintshire, and 
at the Radstock collieries, Bath. With regard to the observa- 

| tions in the East Manchester coal-field, these were respectively 


488 


UN A TO ae 


[ Sep. 22, 1881 


taken at A hton Moss, Bredbury, and Nouk Pit 


: the tempera- 
tures were as follows :— 


Bice ides Temperature. 
Ashton Moss... 200mm 85°3 
Bredbary Colliery TO20) Ae 62°0 
Nook Pit ane 8a 1050... 62°3 
The increments of temperature would be as foilows :— 
Ine £ 
Place. Denth. Ree rature. 
PAslitonmMlOSSaces es ae 2790 36°3 
Bredbury Colliery ... ... 1020 3 
hore IPE gon, ooo 1og5o nee 


This gave for each degree of increa:e, Ashton Moss 76’9 feet, 
Bredbury 78°5, and Nook Pit, 79 feet. In Flintshire the obser- 
vations showed great irregularity last year, and the observations 
taken this year increased the irregularity. The observations 
were taken at a place in the lead mine at a depth of 660 feet ; at 
this depth the temperature was 62°, 48° being assumed to be the 
surface temperature which gave an increase of 14° in 660 feet, or 
1° in 47 feet. At the Radstock colliery observations were made 
at three places, The Wells May Pit, 560 feet deep, the Ludtuw 
Pit, 1oco fect, and a third station in the same pit S1o feet deep, 
the smface temperature being assumed 50°, the rate of increase 
was found to be 11°'y in 560 feet, and 13° for Loth S10 feet and 
Toco feet. 


Mr. W. M. Hicks read his report Oz Recent Progress in 
Hydrodynamics, which he related to the investigations under- 
taken since 1846, the date of Prof. Stokes’s well-known report. 


A Report of the Committe on Fundamental Invariants, by 
Prof, Sylvester, was read. 


Report of Committee on Alathematical Tab’es, by James 
Glaisher, F.R.S.—The author stated that the factor table for 
the sixth million was now completed and stereoty) ed, and he 
had the pleasure to ex! ivit to the section proofs of the whole 
of this million taken from the stereotyped plates. The factor 
tables for the fourth and fifth millions had leen already pub- 
lished, so that now the gap of three millions between the ‘alles 
of Burckhardt (1817) and tho-e of Dase (1861) was com) letely 
filled up. The introduction to the sixth willlon would shortly be 
completed, when this volume would appear. 


Report on the Tertiary Flora of the Basalt of the North of 
freland, drawn up and illustrated by W. IT. Bailey, Geological 
Survey of Ireland. 


Mr. Sclater, in the absence of Mr, Thiselton Dyer, presented 
the Report of the Committee appotn'ed for the Purpose of Lnvesti- 
gating the Natural History of Temor lant.—In a letter addressed 
to Sir Joseph ILooker, director of the Royal Gardens, Kew, 
Mr. If. O, Forbes had written from Sumatra, offering, if some 
assistance cunld be forwarded to him, to attempt an expedition 
to Timor-lant, for the purpose of investigating its natura] history 
—‘‘an object,” as Mr. Forbes state), *‘the accomplishment of 
which is de-ired bath by botanists and zolagi-ts.” An appli- 
cation on Mr. Forbes’s hehalf was accordingly made to the 
British Association, and a sum of 50/. was voted by the General 
Committee at the Swansea Meeting to be placed at the disposal 
of the Committee, to whom the conduct of the matter was in- 
trusted. The action taken by the Association was communicated 
to Mr. Forbes, and a letter was received in reply. This was the 
most recent information which the Committee possessed as to 
his plan:. It was somewhat doubtful whether, owing to insuf- 
ficiency of funds, he was able to start. At any rate, the grant 
made at Swansea remained in the hands of the Committee. The 
expedition was cbviously attended with some difficulty, if not 
danger. Its success must be largely dependent on fortunate 
accident. The Committee, however, thought that there was a 
reasonable chance of the work bein done, and therefore recom- 
mended their reappointment, and that a further sum cf 1o00/, be 
placed at their dispesal, 


The Report of the Committee on the Natural [histery of Socotra 
gave an account of the progress made in werking ont Prof. 
Bayley Balfour’s collections, and recommended its reappointment 
with a somewhat extended sj) here, so as to embrace the adjoin- 
ing highlands of Aral ia and Somali Land, 


A Report by Mr. R. J. Ussher Ov Caves and Nitchen-Middens 
at Cappagh, County Waterford, de-cribed an extensive series of 
kitchen-middens which had been excavated with the aid of the 


Association grant. Oue of these filled a cave of considerable 
extent, the more ancient parts of which had nut been yet ex- 
plored. The excavated parts yielded Jarge quantities of bones 
and im lements which did not furnish very striking results. 


The Refort of the Committee for the Lirvestigation of the Infl- 
ence of Bodily Exercise on the Elimination of Nitrogen, presented 
by Mr. Nirth, detailed the delays in commencing the actual 
inv. stigation, owing to the necessary devising an 1 construction of 
instruments, It was hoped however that valuable results might 
be obtained before the meeting at Southameton, 


The Refort of the Committee on the Zoological Station at Naples 
was read by Mr. Percy Sladen. Tle stated that the laboratory 
had added micro-spectroscopic and polariscopic apparatus, a new 
Du Bois-Keymond’s section apparatus, and a valuable series of 
chemico physiological apparatus ; and the breeding and aérating 
apparatus have been successfully worked. Two of the mono- 
graphs of the Fauna and Flora of the Gulf of Naples have been 
published in the last year, viz., the Ctenophora by Dr, Carl 
Chun, and the species of the genus Fierasfer by Dr. Carlo 
Emery. The monographs on the Pantopoda, by Dr. Dohrn; 
the Corallines, by Solms-Laubach ; and on Balannglo:sus, by 
Dr. J. W. Spengel, are in a forward state. The Zoologische 
Fakrisherichte for 1880 is in the press, and will he issued in four 
parts, The novel method of investigating the sea-bottom by 
meaus of diving apparatus has been successfully used in many 
clear portions of the bed near Naples. Many details of im- 
provement have been made, and many fissures and cavities may 
be explored which are inaccessible to the trawl or the dredge, 
and sponges, bydroids, actinize, bryozva and planarians, nudi- 
branch; and algze may be obtained zw site, During the year 
Mr. Allen Harker has studied at the British Association table, 
chiefly on the circulation and respiration in the polychzetous 
annelids; also Mr. F. G, Penro e, who i vestigated the circula- 
tion ia Solex degemen. Mr. P. Geddes desires to prosecute 
special researches during the coming year, and will be accom- 
panied by an assistant. Thirty-four naturalists have worked at 
the station during the year, many mewoirs have been published, 
large quantities of specimens have been sent to foreign museums 
and uaturalists, as well as micro copical preparations. 


Report of the Committee, constiiing of Mr. James Heywood, 
ERS., Mr. Wihiam Shien, Wr. Stephen Bourne, Mr. Robert 
thilkinson, the Rev. IV. Delany, Mr. N. Story Maskelyne, MP., 
ER.S., Dr. Silvanus P. Thompson, Aliss Lydia E, Becker, Sir 
Fohn Lubbock, Bart, UP. FRS., Prof. A.W. Wiltiamson 
FARS., Alrs, Augusta Webster, and Dr. J. H, Gladstone, 
F.R.S. (Secretary), on the manner in which Rudimentary Science 
should be taught, and how Examinitions should be held therstn, 
tn Elementary Schools,—Rudinentary <cience is taught in public 
elementary schoo!s in the form of—I, Object lessons ; 11. Class 
subjects under article 19, c. 1, of the New Cade; III. Specific 
subjects under Schedule 1V. of the same Code; IV. Science 
subjects preparatory to entering classes in connection with science 
scho 

I. Object lesrons are attempted in a large number of infant 
schools, and in some instances are very effective in developing 
the perceptive powers and intelligence of the children; but in 
other cases they are too formal, and left too much to the junior 
teachers, In boys’ and girls’ schools they frequently appear 
upon the time table, especially where, as in the schools of the 
London Boa:d, they are looked upon asa necessary part of the 
instruction: hut they are generally given in an unsystematic, 
and often in an unsati factory manner. 

II, The teaching of science as a class subject under the Code 
only commenced Iast October, and thus no examinations have 
yet been held under it. Natu al history, physical geography, 
na'ural philosophy, &e., are mentioned in article 19, c. 1, and it 
is stated that the instruction should be given ‘‘through reading 
lessons, illu trated, if necessary, Ly maps, diagrams, specimens, 
&e.”; but the teachers are limited to two subjects, and the old 
cubjects, grammar, hist ry, geography, and needlework naturally 
retain their place in the grcat majority of the schools, Suitable 
reading-books for these indimentary science subjccts have 
scarcely yet came into existence. 

Ill. The specific :ubjects of the fourth schedule include 
mechanics, avimal physiology, physical geography, botany, ard 
domestic economy, tut only two subjects may be tal en (or three 
if the child has passed Standard VI.) ; and the schecule also 
includes English literature, mathematics, Latin, French, and 
German. Literature is a general favourite; and domestic 
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economy is obligatory in girls’ schools if any specific subject is 
taken at all; so that the chauce of any of the others being intro- 
duced is very much diminished. It must also be remembered 
that these :ubjects are only allowed to te taught te children in 
the Fourth Standard and upwards ; while only about one-hfth of 
the children in the boys’ and girls’ schools are to be found at 
present in these standardy. According to the Report of the 
Committee of Council] for Edncation recently issued, there were 
476,761 children presented for examination in the:e standards, 
of whom the following numbers only were examined in the science 
subjects :— 


Mechanics ‘ 2,109 
Animal physiology 24,725 
Physical geography 34,288 
Botany ... us ces om 1,853 
Domestic economy... ce 50,797 


Out of 489 boys’ and gir's’ departments under the London 
School Loard, the specific science subjccts were taken up, as 
follows, during the year 1880 :— 


Mechanics in... 4 departments 


Auimal physiology in 123 aS 
Physical geography i fe | We i 
Botanyin ... ioe a5 oo 9 oe 
Domestic economy ... 386 aaa oH 


Mr. Hance of the Liverpool] Schoo] Board has favoured us with 
an account of the systematic scientific instruction which is given 
in the Board schools of that town by a special science staff, 
The subject selected for the boys is mecha: ics as defined in the 
New Code, with a cunsiderable development in the direction of 
elementary physics. It has been in operation since 1877, and 
the re ults for the year 1$880-S1 are given in the following 
table :— 


Year Number Number Percentage 

1880-81 presented. passed. of passes, 
Stage I, 797 442 ame 55°46 
ap we 398 : 261 a 65°59 
es as. 22 aoe 32 yee 
slotalllee eae 1517, Be 785 59°6 


Domestic economy is also taught to the girls in a similar manner, 
In Birmingham 1200 scholars are receiving scientific instruction 
in the :chools of the Board, and it is stated that the teachers 
uniformly find that ‘it added interest to the work of the school, 
that the children were eager to be present, and that the lessons 
were enjoyed, and were in fact giving new life to the schools.” 
The Board have found the re-ults so satisfactory that they are 
now furnishing their newest school with a laboratory and lecture 
room. 

IV. As to science-teaching which does not fall under the pro- 
visions of the New Code it is not probable that any larze amount 
is attempted. In Manchester, however, the Board gives instrnc- 
tion to so4 children, al] of whom have passed Standard VI., the 
highest ordinary standard, in the following subjects : physiology; 
acoustics, light, and heat; nagnetism and electricity; che- 
mistry ; practical chemistry ; botany. This teaching is illustrated 
by means of good apparatus, Ke., and has had a very beneficial 
effect upon the science and art classes of the town, When it is 
considered that the provisions of the Code naturally form, in 
almost all cases, the extreme limit of what will be attempted in 
the schools, it is important that they should be placed as high as 
possible. This will be 2 great advantage to the stronger schools, 
and no disadvantage to the weaker ones, as the higher branches 
of science-teaching will of course be optional. Your committee 
have, therefore, arrived at the following conclusions: 

I. As to objict lessons. That it is very desirable that Her 
Majesty's Inspectors should take object lessons into account in 
estimating the teaching given in an infant school; and that they 
should examine the classes in the graded schools wherever object 
lessons are given. 

Il. ds fo class subjects. That the teaching of such subjects as 
natural hi-tory, physical geography, natural philssophy, &c., 
should not necessarily be ‘‘through reading les:ons,’ as oral 
lessons, ‘‘ illustrated by maps, diagrams, specimens, &c.,” are 
undoubtedly better when given by a teacher duly qualified to 
handle these subjects. They are of opinion, also, that it will be 
desirable to allow a larger number of class subjects to be taken 
up in any particular school, and to give in :uch ca e a propor- 
tionately increased grant. 

VIL. 4s fo specific science sebiects. 


That a knowledge of the 


facts of nature is an essential part of the education of every 
child, and that it should be given continuously during the whole 
of school life from the baby class to the highest standard, Of 
course in early years this teaching will be very rudimentary; but 
by developing the child’s powers of perception and compari:on 
it will prepare it for a gradnal extension of such knowledge. 
They consider also that the early teaching must be very general, 
while the later may Le more specific ; they think, however, that 
the science subjects as given in Schedule IV. are fairly open to 
objection, as being somewhat too ambitious in their nomenclature 
and in their scope, and that they cught not toLe attempted unless 
the child has had a previous training in natural knowledge 
before entering the f.urth standard. ‘Thus the specific scientific 
subjects cught not to be distinct, as they practically are at 
present, from the ,revious teaching; greater latitude of choice 
might be allowed in them; and while they should not afford 
technical instruction they should prepare the way for any tech- 
nical classes or .chools into which the children may subsequently 
enter. In regard to domestic economy they are of opinion that 
most of the points embraced in the schedule would be useful to 
boys as well as to girls. 

VV. As fo examinations, That in the appointment of Her 
Majesty’s Inspectors some knowledge of natural +cience should 
be considered as absolutely requisite; that in examining the 
children they should direct their inquiries so as to elicit not so 
much their knowledge of special facts as their intelligent aequaint- 
ance with the world of nature arcund them ; and that this may 
be much better done by oral examination than by paper work. 


SUCTION A—MATHEMATICAL AND PHYSICAL 


On the Economy of Metal in Conductors of Electricity, by Sir 
W. Thom-on.—The most economical size of the copper con- 
ductor for the electric transmission of energy, whether for the 
electric light or for the performance of mechanical work, would 
be fund by comparing the annual intere-t of the money value 
of the copper with the money value of the energy lo:t in it 
annually in the heat generated in it lry the electric current. The 
money value of a stated amount of energy had not yet begun to 
appear in the City price list. If 10/, were taken as the par 
value of a hor e-power night and day fora year, and allowing 
for the actual value being vreater or less (it might be very much 
greater cr very much less) according to circumstance-, it was 
easy to cstimate the right quantity of metal to be pnt into the 
conductor to convey a current of any stated strength, «uch as the 
ordinary strength of current for the powerful are light, or the 
ten-fold strength current (of 240 webers) which he (Sir William 
Thom:on) had referred to in his address as practically suitable 
for delivering 21,009 horse-power cf Niagara at 3co miles from 
the fall. 1Te remarked that (contrary to a very prevalent impression 
and belief) the gauge to be chosen for the conductor does net 
depend on the length of it through which the energy is to be 
transmitted. It depends solely on the strength of the current to 
he used, supposing the cost of the metal and of a unit of energy 
to be determined. Let -f be the sectional arca of the conduc- 
ter; s the specific resistance (according to bulk) of the metal ; 
and ¢ the strength of the current to be used. ‘Lhe energy con- 
verted into heat and so Jost, per second per centimetre, 1s s¢°/.4 
ergs. Let / be the proporti n of the whole time during which, 
in the cour-¢ of a year, this current is kept flowing. There being 
333 million seconds in a year, the lo-s of energy per annum is 

315k ic8se8/ 4 ergs : a (UL) 
The cost of this, if & be the cost of an erg, is 
BUSx ose L/A (2) 
lit P” be ihe money value of the metal per cubic centimetre. 
The cost of possessing it, per centimetre of length of the wire, 
at 5 per cent. per annum, is 
VA 20 d 2 F 6) 
Hence the whole annual cost, by intere-t on the value of the 
metal, and hy «ss of energy in it, is 
lop 4 BESX LOPE , : . (a) 
2G) A 
The amount of f to make this a minimum (which is also that 
which makes the two constituents of the loss equal) is as 
follows :— 


: ape 
A=. (sts . 10%psc7 Ej =| 
=e (63 . 107fsE/V) & . (5) 
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Taking 7o/, per ton as the price of copper of high conductivity 
(known as ‘‘ conductivity copper” in the metal market), we 
have ‘00007/, as the price of a gramme. Multiplying this by 
8-9 (the specific gravity of copper), we find, as the price of a 


cubic centimetre 
; V="00062/, a ; P (6) 


and the assumption of 10/, as the par value of one horse-power 
day and night for 365 days gives, as the price of an erg, 


1Ol,/(314X10°X 74X10") = 5 og of 12, (7) 


Supposing the actual price to be at the rate of ex 10/, for the 
horse-power year, we have 


ae ke 8 
23X 1014 i (8) 

Lastly, for the specific resistance of copper we have 
s=1640 , a : : (9) 

Using (8) and (9) in (5) we find, 

=, /03X107X 1640X fe _. , fe 
AT 23 X 10! X ‘00062 =n 1°38 
Suppose, for example, f='5 (that is, electric work through 
the conductor for twelve hours of every day of the year to be 
provided for), and ¢=1. These supppositions correspond fair!y 
well to ordinary electric transmission of energy in towns for 


5 1) 


light, according to present arrangements, We have— 
I c 
HSee SSO ys, 
27°6 5°25 ? 


That is to say, the sectional area of the wire in centimetres 
ought to be about a fiftieth of the strength of the current in 
webers. Thus, for a powerful arc-light current of 21 webers, 
the sectional area of the leading wire should be ‘4 of a square 
centimetre, and therefore its diameter (if it is a solid round wire) 
should be “71 of a centimetre, If we take e=;+.g, which cor- 
responds to 1900/, a year as the cost of 5250 borse-power (-ce 
Presidential Address, Section A), and if we take p=1, that is, 
reckon for continued night and day electric work through the 
conductor, we have— 


and if c=24, 4=1°24, which makes the diameter 1:26 ceuti’ 
metres, or half an inch (as stated in the Presidential Address). 
But even at Niagara it is not probable that the cost of an erg 
can be as small as g}, of what we have taken as the par value 
for England ; and probably therefore a larger diameter for the 
wire than 4 inch will be better economy if so large a current as 
240 webers is to be conducted by it. 

Mluminating Powers of Incandescent Vacuum Lamps with 
Measured Potentials and Measured Currents, by Sir William 
Thomson and James T. Bottomley,—The electromotive force 
used in these experiments was derived from Faure secondary bat- 
teries, hindly supplied for the purpose by the Société la Force 
et la Lumiere in their London office. Two galyanometers were 
used simultaneously, one (called the sotential galvanometer) 
for measuring the ditference of fotentials between the two ter- 
minals of the lamp, the other (called the current galvanometer) 
for measuring the whole strength of the current through the 
lamp. ‘The potential galvanometer had for its coil several thou- 
sand metres of No. 50 (B.W.G.) silk-covered wire (of which 
the copper wei hs about one-twentieth gramme per metre, and 
therefore has resistance of about 3 ohms per metre). Its elec- 
trodes were applied direct on the platinum terminals of the 
lamp. The current galvanometer had for its coil a single circle, 
of about 10 centimetre. diameter, of thick wire placed in the 
direct circuit of the lamp, by imeans of electrodes kept close 
together to a -ufficient distance fron the galvanometer to insure 
no sensible action on the needle except from the circle itself, 
The directive force on the needle which was produced by a large 
semicircular horseshoe magnet of small sectional area was about 
23 c.g.s., or fifteen times the earth's horizontal magnetic force in 
London, This arrangem.nt would have been better for the 
potential galvanometer also than the plan actually used for it, 
which need not be described here. The «cale of each galvano- 
meter was graduated according to the natural tangent of 
the angle of deflection, -o that the strength of the current was 
simply proportional to the number reid on the scale in each case, 
Three lamps were ued, Nos. I]. and TIT. of a larger size 
than No. I. The experiment was continued with bigher and 
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higher potentials on each lamp till its carbon broke. The 
illuminating power was measured in the simplest and easiest 
way (which is also the most accurate and trustworthy), by letting 
the standard light and the lamp to be measured shed their lights 
nearly in the same direction on a white ground (a piece of white 
paper was used) ; and comparing the shadows of a suitable object (a 
pencil was used) ; and varying the distance of the standard light 
from the white ground till the illuminations of the two shadows 
were judged equal. The standard used was a regulation ‘stand. 
ard candle,” burning 120 grains of wax in the hour, The 
burning was not actually tested by weighing, but it was no 
doult very nearly right ; nearly enough for our purpose, which 
was an approximate determination of the illuminating powers of 
each lamp throngh a wide range of electric power applied to it. 
The following re-ults were obtained :— 


Lame No, I. 


i) 
Candles 


No. of Volts x ma 
cance Cells. | Volts. | Webers.| ees neuer Candles pe. 
ment. | metres. power. 
I 26 56°9 | 1°21 688 "093 1n6 125 
2 | 30 | 65°5| 146 | 9°56 | 129] 25 193 
3 2 7Or2 | 164) ress 156 42 263 
4 33 Tie La 12°48 "170 38 224 
5 34 | 7471 | 181 13°42 | 181 | 44 243 
6 35 761 | 1°82 13°86 *187 55 204 
7 36 78:0 | I-99 15°52 ‘210 63 300 
8 37 $0°3 | 2 06 16°54 224 66 295 
9 38 81g | 2°06 16°38 228 76 333 
10 39 | 846 | 206 1743 | '235 | 82 349 
It 40 87°a | 2°10 18°27 247 84 340 
12 42 go"g | 2°17 19°72 ‘267 «102 382 
13 44 C2) | Buy 19°96 ‘270 | 89 330 
14 46 991 | 221 , 21-91 "296 «=«I14 385 
Carbon of lamp broke with same power, imme- 
diately after the measurement of the light was 
completed. 
Lamp No. If, 
l 
Volts x Candles 
No. of webers+10 | Hurse- |, | per 
experi- | Cells. | Volts. Webers. kilogram- | power. Candles! forse. 
ment. | “metres. power. 
| 
I 40 89°7 2°207 19'S 25) 49 | 181 
2 42 93°3 , 2 296 22eH 2) °29 Comme sa 
3 | 43 | 954/238 | 22°71 Bu 76 245 
4 44 gS | 2°49 24°60 a 101 306 
5 46 | 103°0 | 2°63 27°CQ 2257) BG? Ml ide: 
6 50 | 106°9 | 2°74 29°29 "40 «147 | 367 
W) 52 | 1108 | 2°35 31°56 "43 189-440 
8 54 | 117°0 | 2°95 34°53 47° «196417 
9 56 | 119°S 2°95 35°34 47° «186 388 
ite) 58 | 121°S 2°98 36 20 ‘49 | 177 | 367 
II 40 87°0 | 2°14 18 62 25° 35 140 
12 42 89°7 | 2°2. 20°09 2 42 | 156 
13 60 | 122°8 | 3°06 37°58 51 | 186 | 365 
14 62 126°0 | 3713 | 39°44 153) ESO | 340 
15 66 | 132°4/3°24 ' 42°89 yi ee | Bh 
70 Carbon of lamp broke, 
Lame No, 111, 
| Volts x \Candles 
No. of webers+10 | Horse- per 
experi- | Cells. | Volts. |Webers. = kilogram. | power. |Candles| horse- 
ment. metres. power. 
I 40 82°3 | 2°85 23°45 ail 68 | 219 
2 50 1018 | 3°90 , 39°70 "S4 | 195 361 
3 60 Carbon of lamp broke. 


Some of the irregularities of the results in the preceding tables 
are very interesting and important, as showing the effect of the 
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blackening of the glass by volatilisation of the carbon when too 

high electric power came to he applied. The durability of the lamp 
“at any particular power must be tested by months’ experience 

before the proper intensity for economy can be determined. 

On some Uses of Faure’s Accumulator in connection with Light: 
ing by Electricity, by Sir W. Thomson.—The largest use of 
Faure’s accumulator in electric lighting was to allow steam or 
other motive power and dynamos to work economically all day, 
or thronghout the twenty-four hours where the circumstances 
were such as to render this economical, and storing np energy to 
be drawn upon when the light was required. There was also a 
very valuable use of the accumulator in its application as an 
adjunct to the dynamo, regulating the light-giving current and 
storing up an irregular surplus in such a manner that stoppage 
of the engine would not stop the light, but only reduce it lightly, 
and that there wonld always be a good residue of two or three 


hours’ supply of full lighting power, or a supply for eight or ten | 
He showed | 


hours of light for a diminished number of lamps. 
an automatic instrament which he had de-igned and con-tructed 
to break and make the circuit between the Faure battery and the 
dynamo, so as automatically to fulfil the conditions described in 
the paper. This instrument also guarded the coils of the dynamo 
from damage, and the accumulator battery from loss, by the 
current flowing back, 1f at any moment the electro-motive force 
of the dynamo flagged so much as to be overpowered by the 
battery. 

Ain Analysis of Rlationships, by Dr. A. Macfarlane.—The 
paper contained a summary of the notation and elementary laws 
of an analytical method of dealing with such ques ions as, in the 
simplest cases, may be dealt with graphically by means of the 
genealogical tree. The subject is a special branch of the algebra 
of logic, and its development appears to the anthor to throw 
much light upon the fundamental principles of that science and 
to suggest important que-tions as to the relation of mathematical 
analysis to ordinary languages, The method has been applied 
to test the ‘‘systems of affinity and consanguinity” of Dr. Morgan 
of Rochester, New York. 

On a Microscope with Arrangements for [uminating the Sub- 
Stage, by E. Crossley. —The author stated that, usinz a bullseye 
condencer, the light from the lamp is thrown into the hollow 
horizo ital axis of the microscope, and by meins of a prism 
placed in the centre of this axis is reflected forwards in the 
direction of the axis on which the swinging sub-stage turns. 
Th: arm of a swinging snb-stage is made in tbe form of a box, 
and carries a second prism on the axis, on which it moves so as 
to intercept the rays of light coming from the first prism, and 
reflect them in the direction of the arm or box. At the end of 
the box is a third prism, which throws the rays of light forward 
on to the mirror, by means of which they are finally directed to 
the object on the stage. No change in the position of the 
microscope on its horizontal axis affects the direction of the 
light from the lamp, and whatever the position of the swinging 
sub-stage, whether above or below the stage, the illumination 
remains constant upon the ohject. The greatest facility is thus 
given for illuminating the object at any angle, and also seeing 
which is most snitable. The prisms u-ed are one-inch, and give 
sufficient light for a_one sixteenth-inch object-glass with a Ross 
B-eyepiece, a suitable condenser being used beneath the stage. 

Observations of Atmospherie Electricity at Kew Observatory 
during 1880, by G. M, Whipple.—The anthor having spoken 
about the work already done, stated that he had devised a modi- 
fication of Prof. Everett’s method, and Lad constructed a glass 
seale by means of which curves could be tabulated with great 
facility. They had commenced tabulating and discussing the 
accumulated records, and he was able to state some of the facts 
derived from the curves for 18S0, Having determined the 
atmospherle tension for every bour during the year when 
measurement of the trace was possible, the diurnal, monthly, 
and annual variations were computed. The months of maximum 
tension were January and March, and of minimum tension 
August and September. From the year’s observations it was 
found that the laws vary in sammer and winter ; for the sammer 
months the tension was greatest with an ea:t wind and lowest 
with a north wind, whilst in winter the tension was greate-t with 
north and north-west winds and least with south-east winds. 
From the results obtained it was found that light winds had a 
higher potential than strong winds, This, however, was not 
well marked in summer, but is almost entirely due to winter 
observations. 


On Prof. Phillips’ ainfall Observations made upon York 


Alinster, by G. J. Symons, F.R.S.—The author, referring to 
the experiments establi-hed at York Minster, said that three 
ganves nearly identical in pattern were placed, one in the 
mu-eum garden, one on the roof of the museum, and the 
third on a pole abont 9 feet high placed on the centre tower of 
York Minster. These gauges were measured at various but 
identical times during the years 1832-1835, and the results 
were :— 


Total rain. Ratio. 
Museum garden 2 inches above ground 2181 100 
Museum roof 44 feet % ae 17°39 ROS! 
Minster tower 213 feet 96 12°99) OO! 


Prof. Phillips stated the real amount of the diminution of 
rain at the upper stations depended upon the temperature of 
the seasons; the diminution did not vary uniformly as the 
square root of height, being in winter only as the cube root. 
Prof. Phillips’ experiments soon became known, and Prof. 
Bache of Philadelphia set up four gauges at tbe angles of 
a square tower 162 feet high. Ilis experiments were reported 
to the British Association in 1838. In 1S61 Mr. Stanley 
Jevon, made an important theoretical contribution to this investi- 
gation; he pointed out the weakness of the different extant 
theories, and showed that the phenomena observed were all 
consistent with the theory that the fall of rain was practically 
identical at all elevations, an1 that the olscrved differences were 
due to the imyerfect collection by the gauges; he also stated 
that towers, buildings, and even the gauze itself, were obstacles 
to the rain-bearing current of air, and he concluded that Sess 
rain would fall on the summit of the obstacle than elsewhere, 
the surplus being carried furward to the lee side, Similar obser- 
vation. have been made during the last fifteen years, which have 
also been supplemented by anemometric observations, and these 
have proved that the difference in the amount collected was 
always greatest when the wind was stronge-t. The subject of 
late has been investigated by Mr. Dine:, who placed several 
gauzes 50 feet frou the ground on the tower of his house. In 
1877 Mr. Dines read a paper, and said that there was no actual 
decrease at the bigher level, but a diminished collection due to 
eddy; he added that he found a large gauge on the tower 
caught much more than a small one. Mr. Rogers Field now 
took the matter up, and setting down the va'ues so as to form 
curves he showed :—1. That the ratio of the rainfall on the 
tower to the rainfall on the ground depend on the force and 
direction of the wind. 2. That when there is no wind the rain- 
fall on the tower is abont the same as the rainfall on the ground, 
3. That when there is wind the amount of rain falling on the 
tower will vary on different portion. of the tower, the portion 
nearest the point at which the wind strikes the tower receiving 
less rain than falls on the ground, and the portion farthest from 
the point at which the wind strikes the tower receiving the same 
or more rain than falls on the ground, 4. That the excess of 
rain falling on the portion of the tower farthest from where the 
wind strikes will, to a large extent, compen-ate the deficiency of 
rain on the portion nearest to where the wind strikes, but 
whether to a sufficient extent to make the average amonnt of 
rain falling on the tower eqnal to that falling on the ground 
cannot be determined from these experiments. From these 
conclusions it is clear that if the building be flat and large, the 
fall in the middle of the roof ought to be nearly the same as on 
the ground, and in tw» instances this is so, first at Messrs. 
Marshall's factory at Leeds, and secondly Mr. Dines on a roof 
of 5000 square feet of area, Thus finally experimental evidence 
has ¢- rr iborated the views of Mr. Stanley Jevons, given above. 

On some of Bell and Tainter’s Recent Researches and their 
Consequenc s, hy W. Lant Carpenter. —The author referred to 
the researcbes of Messrs, Graham Bell and Tainter upon the 
sonorcn ness of matter under the influence of a beam of inter- 
mittent light, and described the receivers employed, in which 
substances are placed for exa‘nination, Porous substances gave 
Jlonder sonnds than dense ones, and those of a dark colour 
londer than light when a rapidly intermittent beam fell on 
them. An apparatus had been contrived by Mr. Tainter for 
measuring the relative sonorous powers of bodies, which was 
described by the author. He also stated that it had occurred to 
him that a modification of this apparatus might be employed for 
andibly estimating the relative intensities of two lights when 
intermittent beams fell from them upon tw> precisely similar 
receivers. The author proposed to call this instrument an 
audible photometer, and said that some rough experiments had 
somewhat justified his expectations. 
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On Magnetic Disturbances, by Prof. W. G. Adams, F.R.S. 
—The anthor, in considering maznetic disturbances, stated that 
certain facts about them bad long been known ; from the obser- 
vations of Gauss in 1834 the disturbing power was fonnd to 
iacrease in northern latitudes ; it was also found that the appear- 
ance of a di.tnrbance occnrred in several places at the same 
lastant, but with great differences of results. The force seemed 
to originate at a certain point in the interior of the earth, and 
the direction of the distucbing force seemed constant, yet great 
differences were observable at places not remote from one 
another. Sabine found that these disturbances had daily and 
yearly variations from their mean values, and that they have an 
eleven-year period corresponding to the appearance of spots 
upon the sun. It has been shown by observations that magnetic 
disturbances and electric currents on the earth are related ; these 
electric currents in the earth have commonly been attributed to 
changes of tenperature. The month of March, 1879, was 
chosen for a comparison of the photographic records of mag- 
netic disturbances, and records for the whole mouth were sent 
from Lisbon, Coimbra, Stonyhnrst, Vienna, St. Petersburg, and 
Bombay in the northern hemisphere, and from Melbourne and 
the Mauritius in the southern hemisphere. Taking the disturb- 
ances on March 15-16, 1879, as an instance, we cee that soon 
after 10 a.m, Greenwich time on the 15th, a disturbance-wave 
happens, which shows first a diminution and then an increase of 
horizontal force at St. Petersburg, Vienna, Kew, and Lisbon, 
and also at Melocurne in Australia, At 9.30 p.m. of the same 
day a magnetic storm begins, and continues for about an hour. 
It is felt in the northern and southern hemispheres. At all sta- 
tions in Europe the horizontal force is increased in the first part 
of the storm, and then diminished. At Lisbon the vertical 
force is first increased and then diminished, and at St. Petersburg 
and Stonyhurst there is a diminution in the vertical force at the 
same time as at Lisbon, Regarding the declination needles, we 
find that at St. Petersburg, Melbourne, and Bombay the de- 
clination westward is first increased and then diminished, whereas 
at Kew and Lisbon the motions are in opposite directions. At 
Bombay and Mauritius, near to, but on opposite sides of, the 
equator, the declination needles are deflected opposite ways. If 
we assume that by magnetic induction the earth’s magnetism is 
altered, the position of the magnet which would cause the 
disturbance must be such that its pole, which attracts the 
marked end of our needle, must lie at the beginning of the dis- 
turbance to the east of Kew and Lisbon, to the north of Vienna, 
and to the north-west of St. Petersburg ; the Lisbon vertical 
force curve also shows it to be below the surface of the earth. 
Hence an inductive action eqnivalent to a change of position of 
the north magnetic pole towar-ls the geozraphical pole would 
account for these changes. ‘The strengt!ening and weakening 
of a magret with its north po'e to the 1 orth on the me~idian of 
Vienna might account for magnetic changes observed between 
9.30 and 10.30 at night, Greenwich time, on March 15, 1879. 
In attempting ta explain this disturbance by currents of elec- 
tricity or discharges of statical electricity in the air above the 
needles, we must imagine that at first there is a strong current 


from the south-west over St. Petersburg, from the west over | 


Vienna, and from the north-west over New and Lisbon, the 
vertical force needle at Lisbon showing that the current from the 
north-west lies somewhat to the east of Lisbon; that at the 
Mauritins this current is from the north, and at Bombay from 
the south. Thns we must imagine that a current of electricity 
passes down from the north-west to the south-east, going on 
toward, the east over Vienna, and towards the no-th-east over 
St. Petersburg. This mu-t he hept up very much along the 
sume line throughout the first part of tbe disturhance, and then 
the current must be altered in strength in the same manner at 
al] stations. An examination of the principal disturbinces at 
Kew and at St. Petersburg seems to show that (1) a dimi: ution 
ia the horizontal force is accompanied by greater easterly deflec- 
tions of the declination needle at St. Petersburg than at Kew; 
(2) increase of horizontal furce is accompanied by greater 
westerly deflections at St- Petersburg than at Kew, or is some- 
times accompanied by a westerly deflection at St, Petersburg 
and an easterly deflection at Kew. Only moderate disturbances 
have already been ccnsidered, and the autbor now treats of a 
much larger magnetic storm which began at 10.20a.m. Green- 
wich time on August 14, This storm may be divided into three 
storms : one lasting from to,20 on the rith to r a.m. on the 
rath ; a second from 11,30a.m, on the r2th to 7.20 a.m. on the 
13th ; and the third from 11.50 a.m. on the 13th to 7 to $ a.m. 


on the 14th of August. The first storm began on August 11, 
at the same instant at all stations, There is a decided similarity, 
especially in the horizontal force curves, thronghout the first 
part of this storm, and certain points in it stand ont prominently. 
The deflections are alike at Lisbon, Kew, Vienna, St. Peters- 
burg, and after the first very sudden deflection at Toronto also. 
The greatest effect is produced at St. Petersburg ; the similarity 
between the large disturbances at Vienna and Toronto, in 
Canada, places differing about six and a half hours in time, is 
remarkable. About 11.4§ p.m. and 2,40 p.m. there are very 
remarkable points of agreement. From about 4.30 p.m, to 8 
p-m. Greenwich time, 7.¢ from about 11 a.m to 2.30 p.m. 
Torouto time, the deflections are opposed at Toronto and at 
Vienna or Kew. ‘This would point rather to solar action as the 
cause of the disturbance. At 9 p,m, the disturbances are all in 
the same direction, but about 11 p.m., whilst St. Petersburg 
agrees in direction with the others in a very violent phase of the 
storm, at Toronto the direction of the deflections is reversed, 
and this reversal of curves continues until about the ead of the 
first of the three storms. The second storm, the most remark- 
able of the three, began about 11.30 a.m. on the 12th, and 
lasted until the next morning. At Toronto the line goes off the 
edge of the paper on which the photographic record is taken, 
At Vienna and Melbourne the motion is so rapid that the plate 
is not sensitive enough to receive the impressions. At 12,20 
midday, the time of greatest disturbance at Lisbon and at Zi-ka- 
Wei near Shanghai in China, two places nine hours different 
and nearly in the same latitude, the vertical force is increased in 
precisely the same fashion. At St. Petersburg the change in the 
horizontal force was one thirty-fifth part of the whole horizon- 
tal force, and the total force was changed to about one-eightieth 
part of its full value. These magnetic changes are so large as 
to be quite comparable, as we see, with the earth’s total force, 
so that any cause which is shown to be incompetent from the 
nature of things to produce the one can hardly be held to 
account for the other. 

The number of mathematicians who attended the meeting was 
very remarkable, and among the foreigners present may be men- 
tioned Messrs. Halphen, Chemin, Rudolf Sturm, Cyparissos 
Stephanos, and W. Woolsey Johnson (Annapolis, U.S.). A 
separate mathematical department was formed, which met on 
three days, and more than thirty papers on pure mathematical 
subjects were read, many of them being of great interest. Prof. 
Halphen made a communication on Steiner’s theorem relative to 
the positions of the centres of conics passing through three given 
points, and gave an elegant extension of the theorem to distin- 
guish the cases in which the three points lay on the same or 
opposite branches of the curve. He also made communications 
on the subject of linear differential equations and hypergeometri- 
cal series ; and in a fourth paper he considered the number of 
aspects in which points in a plane may be viewed. Tle showed 
that two points may be thus viewed in six ways, that four points 
can be viewed in nine ways, and illustrated this by a diagram, 
and extended the theorem to five points Prof. Sturm com- 
municated an elaborate memoir on curves of double curvature, 
relating to the researches of Cayley and Halphen, which was 
ordered to be printed 77 extfenso among the reports. M. Ste- 
phanos read several papers, in one of which he showed that the 


| different homographies which exi-t upon a straight line, and 


which are triply infinite in number, may be identified with the 
points of space. A simple and beautiful representation of the 
particulars of these systems was thus obtained. 

The other papers included communications by Prof, Cayley, 


| On the Transformation of Elliptic Functions, and on Abel's 


Theorem ; by Vrof. I. J. S. Smith, Ow the Differential Equa- 

tions satisfied by the Modular Equations, and ou the Theory of 

the Multiplier in the Transformation of Elithiie Functions ; by 

Mr. J, W. L. Glaisher, Ov the g-Series in Elliptic Functions; — 
by Dr. Hirst, Ow Consequences of the Second Order and Second 

Class; and by Prof, R. S. Ball, Ox the Application of non- 

Euclidean Space to a Problem in Kinematics, and an Exten- 

sion of the Theory of Screws to the Dynamics of any Material 

System. 


SECTION B—CuHEMICAL SCIENCE 


The Present State of Chemical Nomenclature, by Prof, A. W. 
Williamson, Ph.D., F.R.S.—The author stated there were per- 
haps few departments of science in which such definite principles 
had been adopted, and to a great extent this applied to the 
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formation of names, as in their own science of chemistry. The 
practice of stating in a name as briefly as possible certain facts, 
and as a rule important facts, had been, as every chemist knew, 
the chief object of their nomenclature. But be thongkt he 
might be permitted to say that if one looked to the composition 
of any resnlt like the present nomenclature of chemistry—which 
had been gnided by intellectual principles—it was of immense 
importance to consider its purely intellectual principles, viz., the 
principle, of convenience, and perhaps even of popular tastes, 
and, if he might be allowed to imagine :uch 2 thing, even the 
prejudices which occasionally arose among a great number of 
men who adopted any particular form of expression. Fle pro- 
posed to refer to the question from the different points of view. 
Hf they had occasion to consider, withont knowing anything 
about it, what was the most important condition to which every 
name onght to conform, he fancied there wonld be no two 
opinions on the matter. The first and most important condition 
and requirement of every name of a thing that was important 
was that it should call to the minds of those who used it, with- 
out ambiznity, some one particular thing or one particular idea. 
He should be inclined to considera code of laws by which their 
action would be rendered uniform with regard to names, and 
which wonld e-tablish such fundamental principles that an 
absence of ambiguity would be secured. The more any 
name could be defined and shortened the better it would 
be for chemistry. In the medern progress of chemistry, 
especially in that department of which the growth had 
been enormonsly great—he meant the many carbon com- 
pounds—the purpose of obtaining clearness and avoiding am- 
biguity in the nomenclature had heen, with few exceptions, 
satisfactorily attained. But he thonght members would agree 
with him that in the names given to some compounds more com- 
plex than others the chief object of c nvenience had not been 
attained to an equal extent. They found names given which, 
when carefully considered by chemists, told a story, but a very 
long story, and in a manner which was really free from am- 
bignity, but only by aid of a great number of syllables, and a 
comfound word of inconvenient length was this attained. On 
the other hand, amongst very common substances that sj stematic 
process had been, he thought, to a con-iderably less degree 
adopted. The older nares of commoner sul.tances, such as 
salts, were to a great extent based uypon facts which were 
true, bunt were by no means the only facts to be recalled. 
Of course every chemi-t knew the great number of names 
that were in common use, and how far they served t3 recall 
a particular process, but only one anong many processes by 
which the snbstance could be formed. On the other hand, 
many names had grown up from bodies which were purely em- 
pirical—names which did not recall any particular properties, but 
served with great convenience and without ambiguity to indicate 
the body. If they lucked to the circumstances which affected 
that one condition which he had submitted as es-ential to names 
being perfectly free from ambiguity, there was perhaps hardly one 
condition more practically important than this, that there should 
he in the names as little change as po-sible, and more especially 
was this the care when a name that had once been given had come 
to be used in relation to particular substances. It was within the 
memory of chemists that changes of name had taken place not 
only when a particular substance was recalled, but there were 
also a considerable number of cases showing that the name given 
at one time to one body was afterwards given to ancther. The 
cirenmstances attending such changes were in some in-tances of 
an exceedingly reasonable kind, and well worthy of consideration 


after it was found that there were grounds for believing that the | 


names belonged more properly to other substances. If, however, 
changes introduced confusion, they were necessarily injurious to 
the progress of the science. When he looked back to the suc- 
cessive steps by which their hnowledge had risen to its present 
position, and to the ideas that had succeeded one another, he 
felt that in order to really understand chemistry, and to he able 
to arrange the facts in a convenient order, they mnst see how 
they had grown up. If that was important in practical matters, 
it was even more important in what he might call the scientific 
work, Ile ventured to think, at all events he had always felt, 
that to use with safety any idea that they were accustomed to 
use, it was almo-t essential, and was certainly of importance, 
that they chonld endeavour to trace the origin and growth of that 
idea, so as to see what it really meant. His object in bringing 
the subject before the Section was to obtain from his colleagues 
and friends their views on the present state of matters, and to 


give them the opportunity of considering together—those who 
more especially felt it their duty to contribute by any means in their 
power to the advancement of science either in gniding the opera- 
tions or growth of those names—whether there could n ot be greater 
concert among chemists as to what was being and what had been 
done, so that they might conform their doings to certain laws. 
He had frequently seen with regret some features in chemical 
nomenclature that had been -prinzing up of late yearx, He had 
seen some habits gaining gronnd which appeared to be at 
yariance with the best principles of nomenclature—he would 
assume such to be the case. But there were laws in the growth 
of those words, and he could not deubt for his own part that if 
chemists came to recognise those laws, or rid ibemselves of them, 
the future growth of words would gradnally come to he a more 
systematic guide. It had sometime- heen felt that to attempt to 
solve the problem would be useless, and that irregularities had 
become so prevalent that it would be hopeless to think they 
could ever remedy them. ut he thought differently, and would 
urge that in the direction he had pointed ont they were only now 
beginning to move. There was only one convenicnt division 
among names, That division, of course, was not absointe, 
becanse no such division could be absolate ; but the great majo- 
rity of names were used to denote things and ideas. Some 
nares were of little use in relation to the particular ideas, 
and therefore it seemed to him that the best way to 
obtain a name was as the result of experiment, If fonnded on 
that principle there culd be no ambiguity. At the present 
time, as their views had con-ideral ly changed, and as they had 
not attained finality in their operations, there was much to be 
learnt, and it was reasonable to suppo-e that if they adopted a 
particular name to indicate a particular thing it might perhaps 
turn out at some time hence an error upon which people would 
look back as historical. With regard to names, e-pecially 
theorie:, there were some of them that had certainly served 
important purpo-es. It was then really essential to the arrange- 
ment of their ideas that they should for the time imagine some- 
thing to exist, and that they should recall by some convenient 
name that which they assumed or imagined. Name, in his 
opinion, onght to express ideas; but there were many names 
introduced which he thought were used for no better purpose 
than to express the absence of ideas, It often happened that 
when exploring any particular part of a field, they got a rational 
clue which led them clearly and well for a certain way ; and 
they failed to follow it further, The ca-cs were numberless, 
but onc of the most important was that of chemical combination 
itself. Complex bodies were far more numerons than the few 
simple bodies with which they had t> do, and while in the 
habit of using the term chemical combination, they had_con- 
cealed their ignorance of the state of combination. Others 
used the term molecular combination, and there again 
they concealed their ignorance of the bedics to which it 
was applied. Among the present anomalies in names there was 
one which he ventured to snbmit to the consideration of the 
Section, and which hid grown np to sone extent of late, and 
that was the replacing of empirical names of things by names, 
which, while he wonld call them rational, becanse they served 
to recall intelligibly and without ambiguity, -erved to recall 
the number of atoms. JlJe menticned such cases by way 
of illustrating the ractice which liad seemed to him to he 
gaining ground of late years, for the ] urpose, as some said, of 
increasing the clearne-s of :tatement. He had nodcubt that the 
words were framed for the purpose of conveying to the mind 
something useful to know, and as nm es formed on that principle 
had heen found to be based on those superseded by others, he 
thought when they came to such names as indicated molecular 
composition it was better to avoid then, becanse, as he had 
eaid, they had not arrived at finality. The chemists of fifty years 
ago were as confident as chemists of the present day in the 
matter of nomenclature; and therefore the more they conld 
obtain names without ambignity and without liability to change 
in the fature, the more probable was it that such names would 
stand and continne to be nsed. A cro-vd of material presented 
itself just then to his mind, but he did not think it would 
be well to tronble the Section with further remarks. He merely 
wished to tbr w ont the ball fur his colleagues to deal with. 
Cellulose and Ccal, by C. F. Cross, B.Sc., and E, J. Bevan. 
—This is 2 continuation of the anthors’ researches on bast fibre 
(Chem Soc. Yeurn., 1§S0, alstr. 656). By the action cf 
sulphuric acid (sp. gr. 1°65), at 70°, on jnte fibre, an insoluble, 
black, spongy substance has been obtained ; that the cellulase 
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of the fibre contributes to the formation of the substance, 
is shown by the formation of a similar compound from pure 
cellulose and dextrin, A chlorinated product (Cy 9H,gCl,O, 9) 
has. been obtained from this black substance, its properties 
are similar to those of the aromatic substance described 
ina previous paper (vc. cit.). The production of this spongy 
substance is usually a destructive one, and attended with 
an evolution of CO, and the production of acetic acid, 
&e. It is not, however, necessarily so, for when the action 
of the sulphuric acid is arrested before the evolution of carbonic 
dioxide, a reddish brown solution is obtained, from which 
when poured into water a copious flocculent precipitate is ob- 
tained, of a body very similar in chemical properties to the black 
substance described above. The chlorine substitution products 
are easily converted into astringent bodies, producing dark- 
coloured precipitates with iron salts and copious coagulation 
with gelatine. These facts, together with the following :—(c) 
Meissner and She, pard’s conclusion that the hippuric acid of 
herbivorous urine is derived from an aromatic body present in 
the fodder, apparently a form of cellulose, which the authors 
have identified as similar to the characteristic consitituent of bast 
fibre; (4) the previous demonstration by the authors of the 
homogeneous nature of jute fibre, and that in its resolution the 
percentage yield of cellulose may be increased apparently at the 
expense of the aromatic constituent; (c) that the process of 
liquification (or the formation of tannin-like substances) is said 
by microscopists to be due to an intrinsic modification of the 
substances of the cell-walls, 7.¢, of the cellulose, and not to an 
infiltration uf the substances present in the cell cavity; (d) the 
humerous cases in which taunic acid is formed at the expense of 
plant structures of the nature of cellulose—lead the authors to con- 
clude that, until the contrary is proved, lignin must be regarded 
as derived from cellulose hy chemical modification. The 
spongy black substance, previously described, dries to a hard 
mass resembling cannel coal, with which the autbors have com- 
pared it, and have obtained similar products of chlorination 
and nitration, and further support of the opinion that coal is not 
carbonaceous in any more special sense than alcohol, but is 
rather, as supposed by Balzer, composed of C, O, H, N bodies, 
which are genetically, if not homologously related. The authors 
suggest that cellulose, lignite, peat, lignin, and anthracite are 
terms of an infinite series differentiated under the conditions of 
their formation, 

Hydration of Salts and Acids, by C. F. Cross, B.Sc.—The 
method adopted by the author for investigating the rate of 
hydration of a substance consisted in exposing about 1 gramme 
of the substance in a bell-jar of 2000 c.c. capacity, to an atmo- 
sphere saturated with aqueous vapour. After a critical investi- 
gation of the probable errors, the ‘‘ Jolly” Federwaage was 


used to make the numerous weighings required, and thus the | 


method of observation was rendered very expeditious, The 
paper contains diagrams representing the velocities of hydration 
for certtin salts and oxide:, The author has observed that, under 


these ‘‘artificial” conditions of exposure, all the soluble salts | 


examined dcliquesce. This takes place in some cases without 
previous hydration, ¢.¢., with potassium bichromate, and in such 
cases the water may be removed by pressure between blotting 
paper. In other cases, e¢.g., with CuSQ,, the salt deliquesces 
aftec uniting with water of chemical hydration, and in a different 
manner. It would therefore appear that the continuity of the 
phenomena of hydration and solution, as regards the determining 
cause, is demonstrated by these observations, 

On Colliery Explosions, by W. Galloway.—The author gave 
an account of his experiments made to show the influence of 
coal-dust in colliery explosions. In July, 1878, he made three 
sets of experiments with different kinds of apparatus. In the 
first set, in which coal-gas was used instead of fireedamp, and 
the gas and air were carefully measured, and then coal-dust 
added, it was shown that 2 per cent. of gas, mixed with air, was 
rendered inflammable when coal-dust was added ; 3 per cent. of 
gas made this mixture slightly explosive; 4 per cent. made it 
still more explosive; and 5 per cent. produced a violent explo- 
sion, The total quantity of gas aud air mixture was little more 
than a cubic foot, In the second set it was shown that the 
return air of a mine containing 2 per cent. of fire-damp became 
inflammable when coal-dust was added to it. In the third set 
the explosion of a mixture of air and fire-damp was made to 
raise and ignite coal-dust scattered along the floor of an artificial 
gallery 70 or 8o feet long, and 14 inches square inside. The 
flame of the fire-damp explosion alone was found to be 7 feet or 
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8 feet long ; the flame of coal-dust in pure air was 35 feet or 
40 feet long; and the flame of coal-dust in the return air em- 
ployed in the first set of experiments was 80 or 90 feet long. 
The publication of the e results called further attention to the 
subject, and after the Seaham explosion the Home Secretary 
requested Dr. Abel to inquire, amongst other things, into the 
influence of coal-dust in promoting that disaster. Prof. Abel 
made experiments near Wigan, and obtained results similar in 
Kind to the author's, but different in some respects. In July of 
the present year the author made experiments with apparatus of 
the following description: A sheet-iron cylinder 6 feet long by 
2 feet in diameter, closed at one end and open at the other, had 
its open end bolted to a wooden gallery 126 feet long by 2 feet 
square inside. One end of the wooden gallery was thus closed by 
the sheet iron cylinder, an explosion chamber, and the other end was 
open. Sixsheets of newspaper were placed between this open end of 
the explosion chamber and this gallery, and a tight joint was en- 
sured by means of screws, Rather less than 2 cubic feet of fire- 
damp was carefully measured and introduced into the explosion 
chamber. The wooden gallery contained only pure air. The 
air and fire-damp contained in the explosion chamber was tho- 
roughly mixed by means of an appropriate mechanical arrange- 


| ment, and the mixture was exploded. The explosion burst the 


sheets of paper, and the resulting flame travelled about 12 feet 
or 14 feet along the gallery, and as suddenly disappeared. The 
gallery was then strewed with a layer of the coal-dust from } inch 
to } inch thick along its floor, and some was placed on shelves 
which stood in sets of three, one above the other, at distances of 
ro feet from each other, along the gallery. Tbe same arrange- 
ment as before was then made in regard to preparing for a fire- 
damp explosion, exactly the same quantity of fire-damp being 
measured, mixed, and exploded. By this explosion of the fire- 
damp mixture the coal-dust was raised ina cloud throughout the 
whole length of the gallery, part of it was projected out into the 
air to a distance of 20 feet or 30 feet beyond the end, and, after 
the lapse of an appreciable interval of time, the flame found its 
way to the end of the gallery and flashed out through the cloud 
of dust to a greater or less distance according to circumstances, 
The greatest length of flame thus obtained with coal-dust and 
pure air was 147 feet on one occasion, and from 1009 feet to 140 
feet very often. He considered that these results proved in the 
most convincing manner that coal-dust formed an inflammable 
mixture with pure air, and they settled once for all the question 
as to how an explosion in one district of a dry and dusty mine 
could penetrate to the most distant parts of every other district 
of the workings in the same mine. In conclusion the author 
spoke of the necessity of keeping the floors of mines damp, and 
thus lessening the dangerous influence of coal-dust, 
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A preliminary Account of the Working of Dowkerbottom Cave 
tn Craven during August, 1881, by E. B, Poulton, M.A., 
F.G.S.—Dowkerbottom Cave is 1250 feet above the sea, between 
Arncliffe and Kiln-ey. Its mouth is merely a fall in the roof of 
the cave, which stretches from either end of the fissure thus 
formed. The original mouth is not now vi-ible, but is probahly 
to he found at the foot of a slope to tbe south. During most 
of its course the chambers and passages of the cave are not 
separated by any great thickness of rock from the ground ahove, 
and thus other falls must be expected to occur. The ea-teru 
divi ion of the cave is about 450 feet long, and has three fine 
chambers separated by two passages, the first very short, and the 
second very long, This division ends under high ground, and 
the trne mouth must be in the other, or western cave. The last 
chamber is characterised by mechanical depo-its—blocks of 
limestone fallen from the roof and a stiff brown clay beneath. In 


| the other chambers and passages are chemical deposits—hard 


and soft stalagmite. The western division is smaller, but also 
contains three chambers and two passages. It must be about 
250 feet long, Chemical depo-its, with some falls from the 
roof, are present throughout. In former workings by Mr. Farrer, 
Mr. Denny, and Mr. Jackson, the first chambers were explored 
in their surface layers at least, and here were found the numerous 
metal and bone ornaments and implements, t: gether with the 
bones of animals usually found in the historic laycrs (of Romano- 
British age) in caves. The second passages have al o been 
worked, and part of the second chamher on the eastern side. 
Other parts of the cave appear to be quite untouched, The great 
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difficulty in working the cave is the removal of the ar7s to pre- 
vent its interfering with further work, We therefore put up a 
windlass over the eastern entrance and cleared a way for barrows 
through the talus below. Beneath the talus the black earth, in 
which remains had been previously found, was seen, and many 
articles of Roman age were taken from it. Chamber III. was 
marked into parallels, and these into squares. In the centre we 
sank a shaft and passed through the following layers :—(1) 
Romano-British layer, a black earth with pottery, ornaments, 
&c., and numerous boies, usually from 1 to 2 inches thick; 
(2) hardish stalagmite, about 6 inches thick, in one place con- 
taining the bones of a dog or small wolf; (3) soft stalagmite 4 
inches thick ; (4) Aardtsh stalagmite 6 inches thick ; (5) soft stalag- 
nite 2 feet 6 inches thick ; (6) st2f drown clay with large angular 
blocks of limestone fallen from the roof firmly imbedded in it, 
This layer was 8 feet deep, as far as we sawit. The last two 
feet are laminated and contain smaller blocks. At the depth of 
about 12 feet from the surface we came upon part of the solid 
limestone floor or side of the cave, sloping steeply dowuwards. 
There were no indications of a change in the nature of the 
deposit at the junction with the limestone, and the clay appears 
to extend much deeper than the level at present reached. Thus 
below the :talagmite purely mechanical deposits succeed, and no 
limestone blocks are found above this horizon, although the 
stalagmite has been removed over a large j art of the floor of the 
chamber. No traces of a fauna have been as yet found below 
the first hardish stalagmite ; indeed all the deposits passed through 
below the stalagmite indicate the former presence of a still lake 
in which the great thickness of clay slowly accumulated. Further 
work was stopped by the heavy rain which flooded the shaft dug 
in the clay. It is interesting to note that the former condition 
of Chamber I], is identical with the present state of the third 
chamber in the preponderance of mechanical over chemical de- 
posits. The change from mechanical to chemical deposits was 
probably produced by a change from accumulation in still water 
to accugulation in running water. Possibly also the absence of 
blocks fallen from the roof in the stalagmite may be due to the 
bicarbonate of lime contained in the water which percolated 
throngh the roof, cementing together the limestone blocks. The 
absence of this cement when the clay was deposited may be due 
to the ab-ence of solvent power in the water which then perco- 
lated through the roof. For the carbon dioxide would not be 
evolved fron a soil deficient in organic matter, as the soil cover. 
ing the Yorkshire hills for a period long after the Glacial period 
must have heen. The author expresses his best thanks to Mr. 
J. R. Tennant of Kildwick Hall, Leeds, and to Mr. J. K. Eddy 
of Carleton, Skipton, who gave, on behalf of the Duke of 
Devonshire, the permi-sion to work the cave, and further aided 
with kind belp and advice all through the work. 

On Asteromiha Readi, a New Species of Coral from the Oligo- 
cene of Brockenhurst, by Prof. P. Martin Duncan, F.R.S.—The 
author described the characters of this coral, placing it in the 
genera establi-hed to include certain corals from the West Indies, 
and some dredged up in the Carribean Sea by Count Pourtalés. 
He referred to the genus Madrepora, which lives in twenty to 
twenty-five fathoms, 74° Fahr. temperature, reef-building coral, 
or on banks in a turbulent sea, The specimens are generally 
rolled, but some are absolutely perfect, and clearly give the 
history of the phy-ical conditions of the close of the Eocene 
period in the south of England, which tken resea.bled the climate 
of the Bermndas, 

On the Formation of Coal, by E. Wethered, F.G.S., F.C.S.— 
The author considers (1) that coal was not formed from vegeta- 
tion of the Lepidodenaroid type, and that therefore the Stigmaria 
found in the underclays are not the roots of the vegetation which 
gave rise to the coal; (2) that the varieties of coal and the 
change which sometimes takes place in one and the same seam 
are not due to metamorphism, nor are they dependent upon the 
contorted state of the surrounding strata, | ut arise from the greater 
or less chemical decomposition of the vegetable mass, influenced 
by the circumstances under which it was submerged. On the 
land grew the vegetation of the period, represented by the 
Lepidodendrons, Sigillaria, Calamites, &. As the land sank 
and the waters encroached, the land vegetation was gradually 
washed away, but the roots remained in many cases, and those 
which offered the greatest reistance to decay are the ones pre- 
served in a fossil state—hence the occurrence of Stigmaria, As 
the waters advanced the ground would become swampy, and 
then we might expect to see spring up reeds, mosses, and other 
vegetation suitable to the changed condition ; it is to vegetation 


of this kind that the author ascribes the formation of coal. 
With a view of ascertaining whether the chemical composition 
of the beds which overlie a seam of coal which has changed 
from hituminous to anthracite also changed, the Welsh “nine- 
feet” seam was selected, which near Cardiff ix semi-bituminous, 
and at Aherdare becomes anthracite. Specimens of the over- 
lying strata were selected from the two districts at each foot 
above the coal for five feet ; these were analysed, and it was 
found that the beds from near Cardiff were considerably more 
argillaceous and, as a whole, less ferraginons than those at 
Aberdare. 

On the Paleozoic Kocks of North Devon and West Somerset, 
by W. A. E. Ussher, F.G.S., Geological Survey of England 
and Wales.—The clas-ification adopted is as fallows :— 


FORELAND Wess and purplish grits, fine 


(Girne grained, and iu places sili- 
2 ceous. 
Ont \ Grey, even-bedded, and jointed 
LYNTON grits, grey schists, and schis- 
BEns tose grits with films of calea- 
f reous matter. 
‘Coarse white quartzose, red- 
THLaRTeNRENS speckled grit, in and upon red 
(Grrans and grey rather fine-grained 
grits associated with shaly and 
MIDDLE slaty beds. | 
DEVONIAN , liFracomse Grey and silvery slates and 
| Sruamase ob shales with arenaceous films, 
Ae TN. and impersistent bands of 
NORTE limestone pas-ing into pale 
once greenish unfossiliferous quartz- 
ose slates. 
4 _ Indian-red slates upon red, 
PickwetL, | Steet and grey grits, with 
ji@xes [EER local purple slate basement- 
heds passing into the Morte 
1 Slates, 
Green slates with Lrugguée ; 
UPPER brown micaceous grits with 
DEVONIAN Baccy BEps Cucullea, positions of these 


horizons apparently reversed 
near Wiveliscombe. 
; Bluish and greenish grey argilla- 
| ceous slates, with occasional 
thin films of limestone and 
masses of grit (as at Braunton, 
: &e.). 
The Foreland Grits occupy an area (-uperficial) of thirty square 
iniles, extending from Countesbury to Dunster. The Hangman 
Grits form the range which includes Dunkery Beacon, also the 
whole northern part of the Quantocks. Their relations to the 
Ilfracombe Slates are much complicated by faults around Croydon 
Hill and on the Quantocks ; and the prevalence of grits in the 
Ilfracombe series, whilst indicative of lithological assimilation, 
makes the boundary rather indefinite. 

On the Characters of the Lansdown Encrinite” (Millericrinus 
Pratit, Gray, sp.), by P. Herbert Carpenter, M.A.—The 
‘Lansdown Encrinite”’ is a species of Afwlericrinus (AL. Pratit, 
Gray, sp. = dptocriuus obconicus, Goldfuss) from the Great 
Oolite on the top of Lansdown, near Bath. It is remarkable 
for the very great variation in the characters of its stem and 
calyx, The former may reach 50mm, in length, and consist of 
seventy discoidal joints ; or there may be less than ten joints, the 
lowe:t of which is rounded off below, and its central canal clo ed 
up. Various intermediate conditions may occur between these 
two extremes, while in some specimens there may be only two 
to four stem-joints ; and in one case the whole stem is repre- 
sented by a slightly convex imperforate plate on which the basels 
rest, This specimen, taken by itself, would be naturally re- 
garded as a Comatuda of advanced age, in which the cirrhus- 
sockets had disappeared from the centre dorsal just as they do in 
the recent Actinometra Fukesii, The general appearance of the 
calyx is very similar to that of Pentacrinus Wyville- Thomsout 
from the North Atlantic. But it is remarkable for the number 
of sinajl intercalated pieces which it may contain. The basels 
are frequently separated from one another, or from the radials, 
by minute plates which, while regularly developed all round the 
calyx in some specimens, are entirely absent in others, The 
nearest allies of AZ Pratti seem to be JZ. A/unsterianus, var. 
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Buchianus and M, Nodotianus, It stands on the extreme limit 
of the genus, counecting it with Pentacrinus ou the one hand, 
and with the free Comatudide on the other, It is thus a synthetic 
type, as would naturally be expected from its geological position ; 
for it is probably the earliest known species of the genus, except 
perhaps for two doubtful Liassic forms, which are known only 
by isolated plates and stem-joints. 

Observations on the two Types of Cambrian Beds of the British 
Isles (the Caledonian aud Hiberno-Cambrian), and the Conditions 
under which they were respectively Depotted, by Prof, Edward 
Hull, LL.D., F.R.S.—In this paper the author pointed out the 
distinctions in mineral character between the Cambrian beds of 
the North-West Highlands of Scotland, and their assumed 
representative in the east of Ireland and North Wales. In the 
former case, which included the beds belonging to the ‘‘ Cale- 
donian type,’’ the formation consists of red or purple sandstones 
and conglomerates; in the latier, which included the heds be- 
longing to the ‘‘ Hibern»- Cambrian type,” the formation consists 
of hard green and purple grits and slates, contrasting strongly 
with the former in structure and appearance. These difference, 
the author considered, were due to deposition in distinct basins, 
lying on either side of an archzean ridge of crystalline rocks. 
which ranged probably from Scandinavia through the central 
Highlands of Scotland, and included the north and west of 
Ireland, with the counties of Donegal, Derry, Mayo, Sligo, and 
Galway, in all of which the Cambrian beds were absent, so that 
the Lower Silurian repose directly and uncomformably on the 
erystalline rocks of Laurentian age, As additional evidence of 
the existence of this o'd ridge, the author showed that when the 
Lower Silurian beds were in cuurse of formation the archzean 
floor along the west of Scotland must have sloped upwards 
towards the east, but he agreed with Prof. Ramsay that the 
orystalline rocks of the Outer Hebrides formed the western limit 
of the Cambrian area of deposition, and that the basin was in 
the form of an inland lake. On the other hand, looking at the 
fossil evidence both of the Irish and Welsh Cambrian beds, he 
was of opinion that the beds of this basin were in the main, if 
not altogether, of marine origin, and that the basin itself had a 
greatly wider range eastward and southward, the old archzean 
ridge of the British I-les forming Lut a small portion of the 
original margin. 

Ona Discovery of Fossil Fishes in the New Red Sandstone of Not- 
tingham, by E., Wilson, F.G.S.—The author called the attention 
of the Section to a recent discovery of fossil fisbes in the Lower 
Keuper Sandstone of Eugland—a circumstance of sufficient rarity 
in itself, apart from any paleontological results, to deserve at 
least a passing notice. During the construction of the Leen 
Valley Outfall Sewer in 1878, a remarkably interesting section 
was given by the tunnelling driven through Rough Hill, or Col- 
wick Wood, near Nottingham, showing the lower beds of the 
waterstones resting on a denuded surface of the ‘* Basement 
Beds” of the Keuper. The lowest stratum of the waterstone 
was a sandstone about a foot thick, with streaks of red and green 
marl, and a seam of pebbles at the ba:e, The fishes occurred in 
this bed, and chiefly in a thinseam of red marl overlying the 
pebbly seam at the very bottom of the Waterstones; they were 
present in large numbers, as if in a shoal, for a distance, in the 
line of section, of about thirty-three feet. The specimens ob- 
tained have been examined by several competent authorities, but 
unfortunately their state of pre-ervation is so bad that nothing 
certain can be made out as to their precise zoological affinities. 
Dr, Traquair, however, believes that they probably belong to 
some species, new or old, of the genus SezZorotits. 

Glacial Sections at York, and their Relation to the later 
Deposits, by J. Edmund Clark, B.A., B.Se., F.G.S.—The 
York area chiefly consists of glacial beds, which form-the high 
ground and various extensive low tracts more or less remote 
from the Oure. Glacial depressions have been filled up with 
brick-earths, and, in exceptional cases, peat-beds, Where the 
river channel is narrowed below the city, the crests of the banks 
are capped with gravels. The peat-beds of Campleshon Pond 
and part of St. Panl’s Square rest on the levels covered with 
brick-earth, Near Ouse Bridge a peat-bed 50 feet down, at 
Bratt’s Brewery, has o¢en called interglacial; tut the beds 
above it cannot positively be asserted to be glacial; for at the 
waterworks similar beds appear, in which plant-roots were de- 
tected 20 feet down, The following sequence of the beds can 
be established :— 

Brick carths.—At the Tarrogate Signals, a quarter of a mile 
further north, the junction of the upper beds witb glacial (or 


probably glacial) beds is seen, At a few points bosses of 
boulder clay protrude even here through the upper bed., whilst 
elsewhere depressions are filled with brick-clays, now extensively 
worked, 

Gravels,—The gravel beds at Fulford and on the opposite 
side of the Ouse are much alike. The beds are irregular, 
roughly stratified, with boulders of a quarter-ton weight. ‘Lhe 
stones are precisely the same as those in the boulder clay ; some 
limestone boulders are still striated. At the gravel pits now 
being worked on the Bishopthorpe Road a metatarsal of Uyszs 
speleus (or U. arctos) was found this spring. There seems to 
be no previous record of any carnivorous remains from this 
neighbourhood. 

Glacial Sections. —The deepest glacial sections were some made 
in drainage-work at the Friends’ Retreat, in 1876, a drift, 650 
feet long, cutting through the hill from north-west by west to 
south-east by east. At the highest pomt this was 47 feet below 
the surface. Shafts were sunk every 50 feet. Nothing but 
glacial beds were met, tough boulder clays, gravelly beds, and 
sand beds. The latter were variously inclined and much cut 
up, rarely continuing any great distance. Indeed everything 
pointed to the whole mass being made up of independent parts, 
heaped and piled against each other. The largest boulder 
brought up weighed about 6co pounds, which is as much as any 
seen near York 7 sete, except, possibly, one still to be seen on 
the Mount. Some of those in the museum grounds must weigh 
more, Among other stones two lumps of coal were brought up. 
The most exten-ive series of sections are those on the site of the 
New Goods Station. For this a level was obtained four acres 
or so in extent, and 3 to 12 feet below the old surface. Un- 
fortunately there are no records of the sections made in this part. 
The stones found, though including many from the Lake Dis- 
trict, chiefly come from the Carboniferous beds of the West 
Riding. Limestones are usually scratched and often beautifully 
polished. At all the places mentioned occasional specimens 
occur from Lias ard Oolite beds, so that an easterly drift must 
have sometimes counteracted the prevailing set from the west. 
These glacial beds approach nearest to the purple boulder clay 
of Messrs. Searles V. Wood and Harmer. Floating ice, how- 
ever, rather than the moraine profonde of an ice-sheet, seems 
best to account for the mixture of tough boulder-clays with beds 
of boulders, gravel-, and current-bedded sands, The post- 
glacial deposits are worked to depths of 30 feet and more; in 
the river-bed they may exceed 50 feet. ‘The river is now 60 or 
7o feet above its pre-glacial bed, and probably 40 or 50 above 
the level to which it first cut down in the opening of the post- 
glacial epoch. 

The Devono-Silurian Formation, by Prof. E. Mull, LL.D., 
F.R.S., &.—The beds which the author proprsed to group 
under the above designation are found at various parts «f the 
British Isles, and to a slight extent on the Continent. The for- 
mation is, however, eminently British, and occurs under yarious 
local names, of which the following are the principal :— 


ENGLAND AND WALES 


Divonshire.—' The Foreland Grits and Slates,” lying below 
the Lower Devonian beds (‘* Lynton Beds”), 

IVelsh Borders. ~**The passage beds” of Murchison, above 
the Upper Ludlow Bone bed, and including the Downton Sand. 
stone, and rocks of the Ridge of the Trichrug. These beds form 
the connecting link between the Estuarine Devonian beds of 
Hereford (generally, but erroneou-ly, called the ‘*Old Red 
Sandstone”) and the Upper Silurian Series, 

South-East of England (Sub-Cretaceous district). —The author 
assumed, from the borings at Ware, Turnford, and Tottenham 
Court Koad, deseribed by Mr. Etheridge, that the Devono- 
Silurian beds lie concealed between Turnford and Tottenham 
Couit Road on the south, and Hertford on the north. 


IRELAND 


South. — The Dingle Peds,” or *¢ Glengariff Grits and Slates,” 
lying conformably on the Upper Silurian beds, as seen in the 
coast of the Dingle promontory, and overlaid unconformably by 
either Old Red Sand-tone, or Lower Carboniferous beds, 10,000 
to 12,000 feet in thickness. 

North.—**The Fintona Beds,” occupying large tracts of 
Londonderry, Monaghan, and Tyrone, resting unconformably 
on the Lower Silurian beds of Pomeroy, and overlaid uncon- 
formably by the Old Red Sandstone, or Lower Carboniferous 
beds, 5000 to 6000 feet in thickness. 
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SCOTLAND 


South.— Beds of the so-called ‘‘ Lower Old Red Sandstone” 
with fish and crustaceans, included in Prof. Geikie’s ‘‘ Lake 
Orcadie, Lake Caledonia, and Lake Cheviot,” underlyinz uncon- 
formably the Old Red Sandstone and Lower Calciferous Sand- 
stone, and resting unconformably on Older Crystalline rocks, 
Thickness in Caithness abcut 16,200 feet. The author con- 
sidered that all these beds were representative of one another in 
time, deposited under lacustrine or estuarine conditions, and, as 
their name indicated, forming a great group intermediate between 
the Silurian, on the one hand, and the Devonian on the other. 
IIe also submitted that their importance, as indicated by their 
great development in Ireland and Scotland, entitled them to a 
distinctive name, such as that proposed. : 

On the Discovery of Coal-Measures under New Red Sandstone, 
and on the so-called Permian Rocks of St. Helen's, Lancashire, 
by A. Strahan, M.A., F.G.S., Geological Survey of England 
and Wales,—The Trias has been penetrated, during the last few 
years, by three colliery shafts and three boreholes in the di-trict 
bordering the St. Helen’s and Wigancoal-fields on the south, It 
was thinner than might have been expected, while the Permian 
formation was altogether absent, This latter formation was 
believed to underlie the Trias, but to he overlapped, so as not to 
appear at the surface, excepting at St. Hclen’s Junction, where 
a marl-bed, and a soft sandstone beneath it, 30 and 90 feet thick 
respectively, and supposed by Messrs. Binney and lull to be 
Permian marl and Lower Permian sandstone, were found in a 
quarry and a well. The Bold Hall Colliery shaft, at abuut one 
mile from the outcrop of supposed Permian rocks, proved the 
shale to maintain its thickness, but the sandstone to te 57 Feet 9 
inches only. The Coal-Measures were entered at 186 feet, and 
penetrated to a depth of 1S00 feet from the surface, when the 
Florida Mine was met with. The red staining due to the Trias 
extended to a depth of 365 feet in the Coal-Meaures. The 
Collins Green Colliery shafts, at the same distance from the 
boundary of the Trias, but three-quarters of a mile north-east of 
Bold Ifall Colliery, proved the shale to be 22 feet, and the sand- 
stone 44 feet in thickness, The latter contained spherical con- 
cretions of iron pyrites, binding the grains of sand in their 
original position in plains of bedding, The Coal Measures were 
entered at 310 feet 10 inche:, and penetrated to the Florida 
Mine at 1667 feet 7 inches from surface, They were red for 
152 feet. The dip of the so-called Permian was to the south- 
east at 6°, that of the Coal-Measures at 10°. The Haydock 
Colliery shafts (Iyme Pits), at the same distance from the boun- 
dary of the Tiias, are one mile north-ea:t of Cullins Green, 
The shale and sandstone had diminished here to 9 feet and 74 
feet respectively, The Coal-Measures were penetrated to a depth 
of 97 feet 2 inches, or 413 feet 3 inches fromsucface. In the shafts 
of this and the Collins Grecn Colliery, the unconforn:ity of the 
red sandstone and the Coal-Mea:ures was clearly visible. The 
above sections show that the so-called Permian marl and sand- 
stone thin out gradually from west to east, the lower thinning 
out first, and not the upper, as would have been the case if they 
had heen unconformahly ove lapped hy the overlying hed<, 
They also thin out to the south, as proved by a borehule near 
Farnworth, three miles south of St. Helen’s Junction, which, 
after penetrating 124 feet of yellow and white sandstone, passed 
through 3 feet of red and white clay, 3 feet of red sandstone, 
and entered purple marls with bands of limestone, Lelonging to 
the Coal-Measures. The so called Permian beds, thoush un- 
conformable to the Coal-Measures, are quite conformable to the 
Trias, aud are overlapped in consequence of an attenuation in 
themselves, and not through having suffered denudation before the 
Trias was deposited upon them. Considering also their litho- 
logical similarity to the Trias, it seems that they should be classed 
with this formation rather than with the Permian. The Permian 
rocks are probably ah ent west of Warrington, for two bore- 
holes at Parkside and Winwick, commencing in the Pebble beds, 
entered the Coal-Measures at 291 and 341 feet respectively with- 
out encountering them. ‘The Trias contained a hed of shale 
ahout 3o feet thick, and was based by soft sa: dstone with twig- 
shaped concretions of iron pyrites. Like the spherical ncdules 
of Collins Green, these probably owed their origin to the action 
of Coal-Measure water, with sulphides in solution, acting on the 
colouring matter (peroxide of iron) of the Trias. The Coal 
Mea-ures consisted of purple and green marls, and at Winwick 
were associated with limestone. They, and the same beds found 
in the Farnworth boring, are precisely similar to the well-known 
Whiston limestone, and like it contain the Wicroconchus car- 


bonarius, These limestones are probably the equivalents of the 
aArdwick limestone series in the Upper Coal-Measures of Man- 
chester,! and may be f.und to be underlain by representatives of 
the coal-seams which are found in connection with it. Without 
doubt they must he everywhere underlain by the whole of the 
productive Middle Coal-Mea-ures, but at a great and unknown 
depth, though there is reason to helieve that the thickness of 
barren measures would he less in West Lancashire, 

Remarks upon the Structure and Classification of the Blastoidea, 
by P. Herbert Carpenter, M.A.—The author and Mr, R. 
Etheridze, jun.," who are preparmz a joint memoir upon the 
Blastoidea, have arrived at the following conclusions respecting 
the group :—It is very doubtful whether the genus Pentremites 
occurs at all in Britain. Some badly-pre-erved fragments from 
the Devonian and the Scotch Carboniferous are possibly refer- 
able to it; but most of the Blastoids (besides Codester) which 
ocenr in the Carboniferous Limestone belong to the genus 
Granatocrinus, Troost., which is represented by some -even or 
eight s;ecies. Cunberland’s Jlftra e/ ipcica is the representative 
of a new genus, distinguished by the eccentric position of the 
spiracles. Codaster is a true Blastoid, and not a Cystid, as suy- 
posed by Billings. The slit-like openings of its hydrospires are 
nearly on the same level as the ambulacra, which do not conceal 
then at all, In the ordinary Llast: ids, however, they are beluw 
and concealed by the ambulacra, opening externally by pores at 
the sides of the latter. There are various intermediate forms 
between these two extremes, in which the hydrospiral slits are 
more or less concealed by the ambulacra, but are partially visible 
at their sides. It is proposed to group the species thus distin- 
guished into a genus Pexfremitidea, which is represented in 
Britain by the little Pentremites acu/us, Sowerby, in Belgium by 
P, caryophylla'us, and in Spain by PF. Patlleti, De Verneuil, for 
which last the name Pentremitidea had Leen already propo ed by 
D’Orhigny, An arrangement of this kind has been already 
suggested by Biilings. Ihe di:coveries of Rofe, Wachsmuth, 
and Hambach, res; ecting the perforation of the lancet-piece by 
a longitudinal canal, are contirmed. This canal probably lodged 
the water-vessel, which must have been devoid of any teutacular 
extensions, as in some Holothurians, and in the arms of certain 
Comatule, espiration was effected, however, by means of the 
hydrospires, The pores usually found at the sides of the ambu- 
lacra were not the sockets for the attachment of the appendages, 
but led downwards int» the hydrospires, serving to introduce 
water, which made its way out through the sjiracles, The 
genital ducts probably opened into some portioa of the hydro- 
sipres, as they do into the closely similar structures of the 
Ophiurotdea, and the ova were di:charzed thr. ugh the spiracles. 
Billings’ statements are confirmed respecting the existence in 
many sp.cies of a single or possibly double row of jointed 
appendages along each side of the ambulacra; but thee 
appendages are not hoxologous with the pinnules of the 
Crinoidea. In perfect specimens the peristome is covered in by 
a vault cf small polygonal plates, any definite arrangement of 
which is rarely traceable, Exten-ions of this vault were con- 
tinued down the sides of the ambulacral grooves, which could 
thus be closed in completely and converted into tunuels, as in 
recent Crinoids. The classification of the Blastoidea must 
depend eutirely upon morphological principles. Mere differences 
in the relative sizes of the calyx | lates are of very little systematic 
value ; and differences in the numbers of side plates on given 
lengths of the ambulacra are abs lutely worthless. On the 
other hand, the structure and relitive positions of the hydro- 
spires and spiracles are morphological characters of much 
systema'ic value, 

On the Extension into Essex, Middlesex, and other Inland 
Countie:, of the Mundesley and Westleon Beds, in Relation to 
the Age of certain Hill-gravels, and of some of the Valleys of the 
South of Englan?, by J. Pre-twich, M A., F.R.S., Professor of 
Geology in the University of Oxford.—The author gives in this 
paper the result of observations commenced more than thirty 
years since, but delayed publication in consequence of doubts 
caused by the complexity of the pheno:nena, As mentioned in 
the preceding paper, a peculiar group of land, freshwater, and 
marine beds occupy, on the Norfolk coast, a zone betweea the 
Chillesford Clay and the Lower Boulder Clay. As we proceed 
southward, the land and freshwater conditions are gradually 
eliminated, and marine conditions then alone prevail, Poorly 


* This identification was pointed out by Mr. De Rance in the Svans- 
Manchester Geot. Soc, for 1880, (‘' Further Notes of Triassic Borings near 
Warrington.”’) 
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marked as the marine evidence is in Suffolk, this evidence is 
entirely wanting further inland, and we have only levels, super- 
position, and structure to rely on in correlating the fragmentary 
outliers into which these beds finally resolve themselves. Again 
on the coast of the Eastern Counties, this group forms a nearly 
Jevel plain but little above the sea-level, resting everywhere on 
an undisturbed or very slightly eroded bed of Chillesford Clay, 
and being succeeded, with but slight evidence of denudation, 
by the Lower Boulder Clay, or by the Glacial sands and gravel ; 
whereas, as it trends inland, it attains a considerable elevation 
above the sea-level, passes unconformably over the older Tertiary 
strata, and has been subjected to a great amount of denndation. 
On the other hand, the old land, which seems to have extended 
from the eastward as far as the Norfolk coast, is now in great 
part below the level of the German Ocean. Further, whereas 
the succeeding Glacial beds all show a drift from northward to 
southward, this is the only case that has come under the author's 
notice of a marine drift from sonthward to the northward. The 
Westleton Beds, in their more typical aspect, consist of quartzose 
sands full of flint pebbles, almost as much worn and as nume- 
rous as in the Lower Tertiary sands of Addington, The author 
then proceeds to trace the beds through Essex, and gives a series 
of railway sections showing these beds, exhibiting msually the 
appearance of a white gravel, with intercalated ochreous beds, 
and reposing on a very eroded surface of the London Clay, In 
traversing the beds farther we.tward they undergo further modi- 
fication. Certain characters remain, however, persistent, and 
on these we have to rely: (1) The shingle is composed essen- 
tially of chalk flint pebbles, becoming less worn as we approach 
the southern limits of the depo-it; (2) it often becomes much 
mixed with flint pebbles and sub-angular fragments of compact 
sandstone derived from the nnderlying Tertiary strata; (3) the 
chert and ragstone fragments often so increase in numbers as to 
constitute a large portion of the gravel. They are worn and 
sub-angnlar, and thé chert is identical with the chert of the 
Lower Greensand of Kent and Surrey ; (4) the pebbles of white 
and rose-coloured quartz, of Lydian stone, and of white quartzite 
hecome rarer, and in places are wanting. The Lydian stone 
and some of the small quartz pebbles may be derived, with the 
chert, frown the Lower Greensand, but this will not acconnt for 
the great number of quartz pebbles found in the Eastern Counties. 
The quartzite pebbles are equally large, but lighter coloured and 
more ovoid than those of the New Red. They probably have 
drifted from a continental area on the east, the antbor having 
found similar beds in parts of Belgium; (5) the absence of 
northern drift. The author reserves for another occasion the 
description of the beds next in order; but he would mention 
here that the Boulder Clay and some Glacial gravels occupy in 
Herts and Berks a lower horizon than the Westleton Beds, It 
would therefore appear that, while the eastern area was sub- 
merged, and the strata followed in regular succession npon a 
surface which did not undergo denudation, the southern and 
western area was slowly elevated, and underwent partial denuda- 
tion before the Upper Boulder Clay was depasited. Previous 
to the period of the Westleton and Mundesley beds, it is pro- 
bable that the denudation of the Weald had hardly commenced, 
The area was spread over by Cretaceous strata under water at 
the beginning of the Crag period (tbe Lenham beds), and 
judging from the character of the beds which fringe the Nctth 
Wealden area at Chelsfield, Cherry Down, &c., the anthor 
concludes tbat there was land south of this fringing shingle, 
whence the great mass of Chalk-flints and of Iower-Greensand 
cherts and ragstone must have been derived. This mass of 
débris serves to attest to the great extent of these strata that have 
been removed from the Wealden area while yet it was an 
elevated and not a depressed area. After the rise of the area 
over which the Westleton Beds extended, it underwent exten- 
sive denudation, and it was at this period that the great plain of 
the Thames Valley received its first outlines, although it was 
not until much later that the river valley received its last impress. 

Al Contribution to Seismology, by Prof, J. Milne and T, Gray, 
B.Sc.—It was pointed ont that earthquake motion is generally of 
a very irregular character, that it usually begins gradually, reaches 
a maximum somewhat suddenly, and afterwards passes throngh 
several minima and maxima. The period of vibration of a 
great number of earthquakes observed by the authors varied 
between half and one-fifth of a second, while the t.tal time of 
disturbance varied from one to three minutes. Reasons were 
given for believing that earthquakes which last for a long time 
are propagated further than those which last for a short time, 
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even when the intensity of the latter is the greater. As to the 
determination of the origin of shock, the great value of accurate 
time observations was pointed ont, and a sketch of different 
modes of making such observations was given, Explanations 
were entered into with regard to the rotation of bodies during 
earthquake shocks. 

The Glacial Geology of Central Wales, by Walter Keeping, 
M.A.—The author adduces evidences to show that Central Wales 
was covered with snow and ice during the glacial period, but 
all the glaciers of which we have any traces were of strictly 
loeal character, each confi.ed to its own drainage area in the 
present valley system. There is no evidence of any great mer de 
glace, nor of any marine snbmergence in recent geological times. 

On the Lower Keuper Sandstone of Cheshire, by A, Strahan, 
M.A., F.G.S., Gevlogical Survey of England and Wales,—This 
paper deals with some of the results of the re--urvey of parts of 
Cheshire, which have been already described in detail in the 
Geological Survey Memoirs ‘‘On the Neighbourhood of Pres- 
cot” (third edition), and ‘‘On the Neighbonrhood of Chester,” 
Several sections, of which the best are at Runcorn and Frod- 
sham, show that there is a strong and constant division between 
the waterstones and the Keuper Basement Beds. These were 
formerly classed together under the name of Lower Keuper 
Sand-tone, but, so far as the re-snrvey has been carried, are 
nov distinguished on the maps. The old and new classifica- 
tions may be compared as follows :— 

Old Classification, 
Keuper Marl... 


New Classification. 
Keuper Marl. 
Waterstones. 
Lower Keuper Sandstone or 


Lower Keuper Sandstone ... 
Basement Beds. 


SECTION D—BioLocy 
Depariment of Anatomy and Physiology 


On the Conario-hypophysial Tract, or the Pireal and 
Pituitary Glands, by Prof. Owen, C.B., F.R.S.—The author, 
referring to the latest contributions to the subject of his paper, 
remarked that they bore upon the functions of the so-termed 
‘‘elands.” Prof. Sapolini, in his work ‘‘L’Aire de la Selle 
Turcique” (8vo, 1880), concludes that ‘‘the pituitary gland 
secretes the fluid of the ventricles of the brain.” Prof. Ed. 
Van Beneden, in reference to the supposed pituitary gland in 
Ascidians, regards it as their renal secretory organ (firchives de 
Biologie, 8vo, 1881). In pursuance of his aim, which was 
homological, Prof, Owen traced the modifications of the pineal 
and pituitary bodies and connecting parts from man down to the 
lowest fishes possessing a brain; and noted the progressively 
increased relative size and retention of tubular structure of the 
tract, including the so-called ‘‘ pituitary gland,” ‘‘infundi- 
bulum,” ‘‘ third ventricle,” and ‘‘ pineal gland,” as the vertebrate 
series descended ; also the further extension of the pineal part of 
the tract, beyond the brain, tits perforation of the cranium, 
leaving the so-called ‘‘ foramen parietale” in some existing and 
in many extinct Reptilia. These phenomena were then te-ted 
and compared with concomitant phases in the development of 
the vertebrate, especially the mammalian, embryo. It was 
shown, as had heen nated by previous embryologists, that prior 
to the permanent anterior outlet of the digestive sac, a praduc- 
tion from such sac extended to tbe large cerebral vesicle, cub- 
sequently reduced toa ‘‘third ventricle”; whence the hollow 
tract was continued onward to the epithelial covering of the head, 
by which it was closed, The lower pharyngeal beginning of 
this trans-cerebral tract also became closed and modified as the 
‘pituitary body.” The upper continuation became modified, 
and in higher vertebrates clo: ed as the ‘‘ pineal body”; but the 
intermediate portion of the tract retained its primitive hallow 
condition as the ‘third ventricle’’ and ‘‘infundibulum.” The 
‘sella turcica” in mammals, like the ‘foramen parictale” in 
cold-blooded vertebrates, were modifications in the skeleton of 
parts of the ‘‘conario-hypophysial tract.” This tract, nnder all 
its modifications, marked vertically the division between the 
‘“‘cerebrum” and the ‘‘optic lobes,” or divided the ‘‘fore- 
brain” from the ‘‘hind-brain.” 

The author next proceeded to point out the homologies of the 
parts of the neural axis in invertebrates with those of vertebrates. 

The so called ‘‘supra-cesophageal ganglion or ganglions” in 
the former were homologous with the ‘‘cerebrum, or cerebral 
hemispheres” in the latter. The so-called ‘‘sub-cesophageal 
| masses” in invertebrates answered to the mes-and ep-encephalic 
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masses in vertebrates. The neura] chords and ganglions con- 
tinned therefrom backwards in invertebrates, answered to, or 
were homologous with, the myelon or spinal chord of verte- 
brates, in which the ganglionic structure was more or less con- 
cealed, save in some fishes, by superadded nenral substances, 

Now the supra-cesophageal mass, or ‘‘ fore-brain,” in inverte- 
brates is divided from the sucesophageal masses, or ‘‘hind- 
brain,” by the production of a tubular portion of the fore part 
of the primarily closed alimentary cavity, which, extending 
between those parts of the neural axis, opens npon the surface of 
the head so attained, and there establishes the permanent month ; 
the tubular extension therefrom similarly retains its functional 
or ce-ophagea} relations with the alimentary cavity. The neural 
chord., connecting the so-separated ‘‘fore-brain” with the ‘‘hind- 
brain,” traversed the sides of this gullet; as the chord. or 
**ernra,” proceeding to expand into the ‘¢fore-brain” of verte- 
brate-, traverse the sides or walls of tbat persistent part of the 
conario-hypophyseal tract known in anthropotomy as the third 
ventricle. The large relative size of the embryonal brain-vesicle 
in this connection is significative of the homology of the parts 
extending therefrom, 

Pas-ing next to the consideration of the characters which had 
been held to determine the ‘‘ back ” and ‘* belly ” of the animal, 
the author cited:—‘‘Colour,” the ‘relative position of the 
body of air-breathers to the ground they stood or moved upon,”’! 
and the criterion, which Cuvier adopted to determine these aspects 
in the notable controversy with Geoffroy St. Hilaire in 1$30,* 
That criterion was the cerebrun in vertebrates, and its homo- 
Togne, the super-cesophageal ganglion, in invertebrates. In an 
enlarged copy of the diagram by which Cuvier illustrated his 
position, the author pointed ont the grounds on which the great 
French comparative anatomist exclusively applied the term brain 
(cerveau) to this part of the cerebral centres ; moreover, Cuvier 
expressly rejects the homology of the spinal cord of vertebrates 
with the ganglionic chord of the body in inverteb-ates ; and he 
concluded that, however his opponent might turn abont his 
articulate or molluscous subject, the so-called brain would be on 
opposite sides of the alimentary canal in the two groups 
compared. 

Now, to reconcile this difference, the author pointed ont that 
it only needs to add to Cuvier’. diagram of the brain of the 
mamunal the conario-hypophysial tract omitted in that diagram ; 
and, if the facts and deductions in his paper were allowed to be 
valid, the actual difference would lie in the atrophy of the em- 
bryonal homologue of the invertebrate gullet and month in 
vertebrates, and the establishment in them of a new entry into 
the alimentary cavity. 

In the vertebrate embryo this anterior entry makes its first 
appearance as a capacious branchial or water-breathing organ, 
and traces of this destination are determinable in the higher 
vertebrates, in which the respiratory function is ultimately other 
wise located and performed in relation to an aérial medium, 

The entry to the alimentary cavity in Amphioxns is both a 
breathing and a feeding mouth: it is a vertical or longitudinal 
slit bounded by a pair of styles, in which is made the nearest 
approach to gristle of any part of the sclerous system in that 
primitive vertebrate. This ‘‘ mouth” seems to be, or to be 
formed by, a confluent pair of the branchial openings, snch 
as those which follow after it. To what pair of the costal, 
hee.nal, or vertical side-walls or supports of the higher piscine 
vertebrate oral cavity, scapular, hyoid, tympano-mandibular, or 
palato-maxillary ribs, the parial styles of Amphioxus may be 
homol gous, it ts hard to say in the absence of skull or brain in 
that animal, In fishes the double function of the mouth is 
retained—all are ‘‘ branchiostomous.” In air-breathers the ver- 
tical entry becomes exclusively respiratory, and is more or less 
divided from the alimentary month beneath, and the opening or 
inlet to this bec »mes transverse by the production of the tym- 
pano-mandibular arch and its apposition t» the palato-maxillary 
one above. In ancient forms of vertebrate air-breathers the 
entry to the naritl passage, or respiratory mouth, as it may be 
termed, is by a paic of openings homologous with a piscine pair 
of branchial ones, but admitting air instead of water. ‘To these 
**antorbital nostrils,” as they are termed, in Ple.io- and Ich- 
thyosaurs, a more anterior single or confluent pair of inlets 
is added in Teleosaurs. In recent crocodiles the latter becomes 


* The anatomists who adopt th's criterion call the hamal aspect of the 
lobster its ‘‘ back,’’ the neural one its ‘‘ belly ’’; the right side of the aninal 
is its left side, and ice versa 

2 Reference was here made to the nineteenth vol. of the Annales des | 
Sciences Naturelles for 1830 (March), p. 241, Pl. XII. | 


exclusively the single, undivided, or partially divided breathing- 
month, In lizards and birds it is commonly divided, or there 
i> a pair of ‘‘nostrils,” In mammals the nostrils are commonly 
approximate, But tae *‘feeding-month ” remains below them as 
a distinct transverse cleft. In all these modifications the aperture, 
whether for breathing or feeding, or for both, is on the hemal 
aspect of the brain; the vertebrates are hce nastomes ; the in- 
vertebrates are neurostomes, and the chief part of their brain i, 
“haemad ” of their mouth. 

Returning to the criterion of the dorsal] and ventral aspects of 
the anival body, the author maintained that the ganglionic 
body-chord in invertebrates did answer to the myelon of verte- 
brates ; and adding this to the totality of the brain, the so-called 
‘neural axis” was determined, So determined, he held that its 
position was the true criterion of the dorsal or neural aspect of 
the body, whzther the animal moved with it next to, or farthest 
from, the ground, or neither the one nor the other, as in the 
human pedestrian. 

The part or aspect of the body opposite the neural one was 
characterised by the location of the centre, or chief centre:, of 
the vascular system, and this bad led Prof. Owen, at the 
com nencement of his anatomical teaching, to term it the 
“heemal aspect.” 

Referring, finally, t> the diagram of the invertehrate and 
vertebrate animals in corresponding positions, agreeahly with 
the above criterion, the author howed that the so-called ‘* brain”’ 
(Cuvier), or the supra-cesophageal hrain-mass of comparative 
anatomy, was not above, but below, the mouth or gullet in 
invertebrates, and that the suh-cesophageal mass was above the 
mouth or gullet ; also that the reverse relative positions were due 


| to the atrophy of the primitive homologues of such entry in 


vertebrates, and the substitution of another opening or conduit 
to the stomach, whereby these anterior openings and conduits 
are on the lower or hamal side of the cerebruin in vertebrates, 
on the upper or neural side of the cerebrum or fore-brain in 
invertebrates, In briefer terms, the one division was ‘*hama- 
stomous’’ ; the other division was “neurostomous.” The paper 
was illustrated by drawings, of which enlarged diagram: were 
exhibited to the Section. 

Dr, Montagu Lubbock’s paper On fhe Development of the 
Colour Sense discussed the question of the evidence as to 
the acqnirement of the power of perceiving colour by man 
within bistorical times, and also the question whether this per- 
ception had been gradually acquired by man or any animal at 
any time. lle concluded that there were good grounds against 
believing that any such gradual development in the case of man 
could be proved; and while it was probable that in those 
animals which lived npon colonred food the power of appreciating 
colour would gradnally arise, yet there was no proof of this yet 
available, and no idea could be given of the stages by which this 
hai been brought abont. 

Prof, S$, P. Thompson read a paper upoa the Function of the 
two Ears in the Perception of Space, in which he stated his view 
as follows :—Judgments as to the direction of sounds are based 
in general upon the sensations of different intensity in the two 
ears; but the perceived difference of intensity upon which a 
judgment is based is not usually the difference in intensity of the 
lowest or fundamental tone of the c»mponnd sonnd, or “clang,” 
hut the difference in intensity of the individual tone or tones of 
the clang for which the intensity-difference has the greatest 
effective result on the quality of the sound. Prof. Thompson 
further remarked that now that the physical bases of the problem 
were laid down, the acoustic perception of space might be greatly 
elucidated by experiments npon persons possessed of abnormal 
hearing, and upon the blind, in whom this perception is 
abnormally developzd. 

Prof. J. C. Ewart of Aberdeen gave an account of the 
researches On the Influence of Bacilli on the Production of 
Disease, which he has communicated to the Royal Society. 

Mr. W. A. Forbes read a paper On the Incubation of the 
Iudian Pythou (Python molurus), with spectal regard to the 
alleged Increase of Temperature during that Period, This 
paper give an account of a large series of observations made 
during the last season in the gardens of the Zo>logical Society. 
The python laid abont twenty eggs, and incubated for abont 
six weeks, Observa'ions were made upon both male and female, 
kept in adjoining cages under conditions approximately identical, 
and it was found that there is an increase of temperature in the 
incubating female analogous to that which occurs in birds; the 
amount of increase observed was not so great as others had 
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tated, being about 1‘9° and 3° Fahrenheit, according as the tem- 
perature was taken on the surface of the body or between its 
folds. ; 

Dr. D. J. Cunningham’s paper Ox the Structure and Homo- 
logies of the Suspensory Ligament of the Fetloch in the Horse, Ass, 
Ox, Sheep, and Camel, described the particnlar members of the 
intrinsic group of muscles which enter into the formation of this 
ligament. He showed further that the process of transformation 
of muscle to ligament seemed to be effected by a fatty degenera- 
tion of the muscle-fibres with a coincident multiplication of the 
connective-tissue elements of the muscle; that mmscnlar tissne 
may exist in the body and have no apparent function, unless it 
were a purposeless contraction, stimmla‘ed by the nerve-supply it 
received from nerves contained within the ligament. In the 
transformation the nerves remained unchanged ; in the sheep, in 
which there is not a trace of muscular tissne left, the nerves 
were relatively as large as in the ox or horse. 

Other papers were read, Ly Prof. Struthers, Ow the Acetabu- 
lum of Animals in which the Ligamentum teres ts described as 
wanting, and On the Correspondence between the Articulations 
of the Metacarpal and Metatarsal Bones in Alan; by Mr. F. M. 
Balfour, Ox the Nature of the Pronephros, or so-called Head- 
Kidney of Adult Teleosteans and Ganaids ; by Mr. G. E. Dobson, 
Ox the Digastric Muscle, its Modifications and Function ; and 
Dr. W. If. Stone, On the Effect of the Voltaic Current on the 
Elimination of Sugar. Altogether fourteen papers were read 
before this department, which only sat on two days. Half the 
papers were anatomical, and half physiological. It is to be 
a-sumed that the energies of anatomists and physiologists had 
been so largely occnpied with the International Medical Con- 
gress that no novelties conld be produced on this occasion. 


Department of Anthropology 


Miss A, W. Buckland, in a paper Ov the Geographical Distri- 
bution of Mankind, discussed the problems awaiting solution in 
anthropology, especially the relations of brachycephalic and 
dolichocephalic peoples, and the questions of the unity of the 
race, and of the peopling of oceanic iMands and of Australia. 
She considered that nothing definite could as yet he determined 
regardius any of these matters. 

Mr. Staniland Wake read a paper Ox the Papuans and 
the Polynesians, in which he came to the conclusion that the 
primitive stock from which both had sprung was now represented 
by the Anstralian race, which had formerly a much wider exten 
sion than at present. The existence of two types among the 
Aun-tralians showed they were not a pure race, being probably 
intermixed with the Negrito. The Polyne-ians showed con- 
siderable traces of this intermixture, while the Papuins had been 
largely affected by contact with a more modern Asiatic people 
now represented by the Malays, having been further specially 
influenced by the intermixture of Arab and Indian blood. 

General Pitt-Rivers gave :n account of Excavations in the 
Learthwork called Ambresbury Bank in Epping Forest, which 
showed that it was a cau.p of British erection, but it was not 
possible from the excavations made to determine whether it was 
made hefore or after the Roman conquest. General Pitt-Rivers 
read another paper Ox the Entrenchments of the Yorkshire \Volds 
and the Excavations in the Earthwork called Danes’ Dyke at 
Flamborough, in which he showed that the term Danes’ Dyke 
was undaubtedly a misnomer, for the whole district was the 
scene of the operations of a mnch earlier people, who were 
formidable in their means of offence and defence, and in the 
discipline necessary t> construct the entrenchments, which ex- 
teaded for great distances, At Danes’ Dyke he fonnd both 
flints and flint flakes, showing that the defenders of the earth- 
work used flint, and lived not later than the bronze period, at 
the period of the tumuli of the Vorkshire wolds. In a further 
communication General Titt-Rivers described his discovery of 
flint implements in stratified gravel in the Nile Valley, near 
Thebes. 


Dr, Beddvoe gave an interesting abstract of results Ox dhe 


Stature of the Inhabitants of Hungary, ba-ed on recruiting statis- | 


ties. The average Hungarian soldier was about 5 feet 5% inches 
high. The Germans and Croats gave taller men than the 
Mazyars. The citizens of Budapesth were taller than conntry- 
men at the age of twenty. In five western counties (including 
Pesth), where the population was mainly Magyar, the mean 
stature at twenty-five years might be taken as 5 feet 5:2 inches, 
A paper On the Physical Characters and Proportions of the 
Zulus, read by Mr. Bloxam, gave the details of an examination 


the simpler ones yellow, 


of sixteen male and three female Zulns bronght to this country, 
and measured in the presence of Prof. Flower, General Pitt- 
Rivers, Mr. Roberts, and Mr. F. Galton. It appeared that the 
average stature of the males was 67°3 inches, one-third of an 
inch less than the average Englishman of the same age. The 
average chest girth was 36°5 inches ; Englishman’s, 35 25 inches ; 
average weizht: Zulu, 151 lbs.; Englishman, 141 Ibs. Of 
course the Zulus, being exhibited for their dancing and spear- 
throwing accomplishments, were in high training, and very well 
developed in muscle. 

Mr, E. F. im Thurn, in a paper On the Animism of the 
Iudians of British Guiana, dwelt at some length on the con- 
fusion introduced by the application to animism of the termino- 
logy and conceptions of higher religions systems. The Indians 
of Guiana had an animism of a very pure and primitive kind, 
very little affected by the modifications which change animism 
into higher religion, They had no belief in the everlasting 
duration of the spirit, no ideas corresponding to heaven, hell, 
and retribution, no knowledge of purely spiritual beings, 7.¢ 
gods, and no worship, thongh certain arts were practised to 
avoid attracting the attention of malignant beings, 

Mr. Park Harri-on, in exhibiting a collection of photographs 
of types of different races in the British Islands and in France, 
urged the necessity, for the purposes of scientific comparison, of 
having photographs taken of uniform size, both in full face, and 
sufficiently in profile to show the brow, the projection of the 
nasal bone, and also the form of the ear, which appears to be a 
racial characteristic, though much disguised by mixture of Llood. 
This, however, would be attended with expense greater than the 
Anthropometric Committee could afford. Prof. Flower, in com- 
menting on this communication, said the subject had scarcely 
yet been fairly attacked in this country ; it was only by the pho- 
tographing of numbers in each part of England that they might 
ultimately have a chance of arriving at the types of the principal 
races that had contributed to the mixtures now prevailing. There 
was great difficulty in forming an opinion as to what types people 
really represented; no donbt the comparison of photographs, 
done on a certain scale, would be of much value in this matter. 

The Anthropological Department sat on five days, and thirty- 
seven papers or reports were presented to it. Among others 
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| that we may particnlarise as of interest were tho:e by Mr. J. R. 


Mortimer, On Six Ancient Dwellings found near to British 
Barrows on the Yorkshire Wolds; Mr. Francis Galton, Ox the 
Application of Composite Portraiture to Anthropological Purposes ; 
Mr. J. Harris Ston2, Ox the Viking Ship discovered at Sandefjord, 
Norway, in 1880 ; Mr. Hyde Clarke, Ov the Early Colonisation 
of Cyprus and Attica, and its Relation to Babylonia ; My, Hi. 
Stopes, On Traces of Man in the Crag; Prof. T, McK. Hughes 
and Mr, A, W. Wynn, Ox the Ave of the Deposits in the Caves of 
Cefn, near St. Asaph, with special reference to the Date of Man's 
first Appearance in them, 


Department of Zoology and Botany 


Sir John Lubbock’s paper Ow the Sense of Colour in Animals 
first dealt with Bonnier’s experiments on bees, and showed many 
fallacies in them, which were avoided in a series of his own 
observations recently made. He took slips of glass of the size 
generally used for microscopic work, and pasted on them slips of 
paper coloured blue, green, orange, red, white and yellow, and 
induced a bee to vi-it all in succession when covered by a plain 
slip on which was a dro; of boney. Then the honeyed slips 
were removed, and the situation of the coloured glasses was 
chanzed ; when the bee returned frum the hive the order of its 
visits to particular colsurs was noted, and the result of 100 dif- 
ferent experiments was that blue was the bee’s favourite colour, 
then white, yellow, and green, The ob.ervations were varied 
in several different ways, with the same results, The question 
naturally arose, How then are there s> few blue flowers? Sir 
Jobn believed that all flowers were originally green, and that 
they have passed throngh stages in which they were white or 
yellow, while many have become red, and finally blue. This 
was supported by facts such as the following :—In Ranunculacex 
many simple open flowers, as buttercnps, were yellow or white ; 
while the blue delphininms and aconites were of highly spe- 
cialised form, and therefore probally of more recent origin. 


| Among the Caryophyllacex the red and purplish species were 


among those with highly specialised flowers, while the simple 
flowers, as stellaria and cerastium, were mostly white. Among 
violets many of the mo-t hizhly specialised forms were blue ; 
In gentians, again, the deep-blne 
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species have long tubular flowers specially adapted to bees and 


butterflies, while the yellow gentian has a simple open flower ~ 


with expo cd honey. Sir John also described his experiments 
mide on daphnias by Wluminating a traigh with an exte.ded 
solr spectrum in such a way that after a given lap-e of time he 
could isolate the portion of the trongh illuminated by each prin- 
cipal colour, and count the number of daphnias in it. They 
appeared to have a very predoninant preference for the red ard 
yellow and greenish yellow ard yreen, He also fcund, contrary 
to the conelu ion of M. Paul Bert, that they clearly p-rceive the 
ultra violet rays. 

Sir John Ludl ock read a paper Ov the ode in which the Seed 
of Stipa buries itself in the Ground,—One of the most interesting 
parts in botany, he said, was the consideration of the reasons 
which led to the different forms, colours, and structures of seeds ; 
and it was, he thought, pretty well made out that a large pro- 
portion of those might be accounted for either as serving to 
protect the seed or to assist in 1ts conveyance to a place suitable 
for its growth. 1f the secds of trees fell directly to the gr und 
it was obvious that very few of them would have a chance of 
growing. It was an advartage to them, therefore, of which 
many availed themselves, to throw out wings, in consequence of 
which the wind wafted them to a greater or le-s distance. 
Others, such as the whole trihe of nuts, being edible, were 
carried about by beasts and birds, and though some were szcri- 
ficed, others survived, Fruits, again, in consequence of their 
sweetness, were carried about by animals, which, after partaking 
of the fleshy portion, dropped the seeds themselves, Many 
seeds werecovered with hooks, ani thus, adhering to the wool of 
sheep and other animals, were carried to greater or less distances. 
Others, like those of our common dandelion, were proviced with 


fairy parachutes, and were thus borne away by the wind. Others | 


again, like some of the violets, geraniums, vetches, brooms, 
cucumbers, cardamine, oxalis, and others, had beautiful and 
varied contrivances, by which they actually threw the seeds to a 
distance, in some cases of more tban 20 feet. Others, again, 
were enabled to penetrate the earth, and thus sow themselves in 
the ground, In one of our English clovers, 7rijfotium subter- 
raneum, after the flower had faded, it turned downward-, and 
buried itself in the ground, The ground nut of the West Indies, 
and moie than one species of vetch, had a similar habit. In the 
Erodiums or Crane-bills, the fruit is a capsule, which opens 
elastically, and as in the case of the allied geraniums, sometimes 
threw seeds to some little distance. The seeds themselves were 
spindle-shaped, hairy, and produced into a twisted awn, The 
number of turns on the awn depended upon the amount of 
moisture. Mr. Rowe, to whom they were indebted for an ac- 
count of their mechanism and mode of action, said if a seed he 
laid upon the ground, it remained quiet as long as it was dry, 
Imt s> soon as it was moistened the outer side ot the awn con- 
tracted, and the hairs surrounding the seed moved outwards, the 
result of which was to raise the seed into an upright position, 
The awn then gradually unrolled, consequently elongating itself 
upwards, woth the result that if it was entangled amongst any of 
the surrounding herbage, the seed was forced into the ground. 
A still more remarkable case was that of the Stipa pennata. 
The actual seed was small, with a sharp point, and with stiff 
short hairs pointing backwards, The upper end of the seed 
was contmued into a fine twisted rod; then camea plain cylin- 
drical portion attached at an angle to the corkscrew, and ending 
in a long and beautiful feather—the whole being about a foot in 
Jength. That end was supposed by Mr, Francis Darwin, to 
whom they were indebted for a very intere-ting memoir on the 
subject, to act very much in the same manner as that of Erodizon, 
already meutioned. He did not doubt that the end would bury 
itself in the manner described by Mr. Darwin, but be deubted 
whether it always did so. One fine day, not long ago, he 
chanced to be looking at a plant of that species, and arcund it 
were several seeds more or less firmly buried in the ground. 
There was a little wind blowing at the time, and it struck him 
that the long feather awn was admirably adapted to catch the 
wind, while on the other hand it seemed almost too delicate to 
drive the seed into the ground in the manner described by 
Darwin. He therefore took a seed and placed it upright on the 
turf. The day was perfectly fine, and there c uld therefore be 
no question of bydroscopic action, Nevertheless, when he 
returned after a few hours, he found that the seed had buried 
itcelf some little distance in the ground. FHfe repeated the 
observation several times, always with the same result; thus 
convincing himself that one method, at any rate, by which seeds 


Lury themselves is by taling advantage of the action of the 
wind, and that the twisted position «f the awn, by its cork crew- 
like movement, facilitates the entry of the seed into the ground. 

Mr. A. W. Bennett read a paper On the Constancy of Lisects 
in Visiting Flowers. We said he was not aware that attempts 
had yet been made to determine the question whether insects 
were altogether di:criminating in their vicits to flowers, or 
whether on the same journey they confined them-elves exclu- 
sively or chiefly to one species. That paper, which was the 
result of observations during the fine weather of the last two 
years, was intended as a contribution towards the settlement of 
that question, obviously one «f some importance in relation to 
the cross fertilisation of flowers by insects. Those who had not 
made the experiment would hardly appreciate how difficult it 
was to watch continuously for any considerable perind the flight 
ef any insect. He had chosen in all cases as points of observa- 
tion spots where a considerable number of different flowers grew 
in profusion, and were intermixed, so that the insect would 
have abundant opportunity of changing its diet if so dispoved. 
In recording the number of flowers of the same kind visited by 
an insect in the same flight, he always meant flowers at such a 
distance from one another that the insect had to use its wings in 
getting from one to ancther, In August of last year he observed 
three different flights of the ‘*pain‘ed lady” butterfly, and it 
settled six, three, and ten time: respectively, always confining 
itself to the same species of fl wer. On the same plot a hive- 
bee paid nine successive visits t» the same species of flower. 
On another plot a bumble-bee visited the same species of flower 
fifteen times, and another of the same species eleven times iu 
succession, not touching any other flower, | ut passing uver many. 
Mr. Tennett gave further results of his observations on different 
occasions and in different parts of the c untry. In order to test 


| whether insects were guided by colv ur only when visiting flowers, 


he watched one spot where there were white and furp’e fox- 
gloves, but a large bumble-bee was +een to enter sixteen of the 
flowers regardless of colour, althi ugh to find the succe:sion of 
foxgloves it had to fly considerable distances over other flowers. 
No general statement conkl be made as to the consistency of 
insects in visiting the same species of flower during th: same 
flizht. A decided preference for successive visits to the same 
flower was unqueslionably shown in many instances, but those 
visits did net depend on the colour of the flower only. The 
hive-bee appeared to be hy far the most constant in that 
re~pect, often ab o’utely so, From their strong and rapid flight 
and extremely hary covering of their abdomen, that class of 
insects was probably the mest efficient agent in the dissemination 
of pollen, So far as could he gathered from cb ervation, the 
‘* painted lady ” and the small tortoise-shell butterflies were very 
consi-tent, while the whites, the blues, and the browns were far 
from catholic, or less discriminative in their tastes. It was open 
to question, however, whether more than a very few flowers 
were dependent upon butterflies for their fertilisation, At all 
even's their visits to flowers were often only interludes in their 
setilements on grass, leaves, the stems of trees, or the bare 
ground, 

Prof. O. C, Marsh of Harvard, U.S., contributed one of the 
most attractive papers to this department, On Jurassic Birds and 
theiy Allies. Yle detailed the results of his cxamination of the 
Archeopteryx in the Briti-h Mu-eum, the more recently dis- 
covered specimen at Berlin, and of Compsognathus in the 
Munich Musenm, as compared with the forms previously made 
known ty himself in America. His impression was that the 
two specimens of Archzeopteryx were specifically identical, 
although fuller evidence might prove them to be distinct. He 
still considered that we knew little that could determine how 
or at what period birds originated. At present the four oldest 
known birds were as distinct from one another as any birds of 
the present day. Yet if he were asked to distinguish between 
the bones of a reptile such as Compsognathus and a bird such 
as Archzopteryx, if broken up and mixed together, he should 
be puzzled to do it. Prof, II. G. Seeley, in the subsequent 
discussion, stated his belief that the British Museum Archzeo- 
pteryx was not merely specifically, but generically distinct 
from that at Berlin. 

Dr. A. A, W. Hubrecht of Leyden gave an interesting 
exposition of The Structure and Affinities of Proncom-nia, ore of 
the valuable finds of the Challenger Expedition, Dr. Hubrecht 
spoke in excellent English, and was listened to with much 
appreciation, 

Mr. Forbes gave an account of his work Ox the Anatomy ana 
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Classification of the Petrels, based upon those collected by the 
Challenger Expedition. lle divided them into two main families 
—the Oceanitidce or Oceanic Petrels, with four genera and seven 
species, and the Procellariidx, divisible into three sub-families 
of albatrosses, diving petrels, and true petrels. As to descent, he 
considered the petrels were probably much modified descendants 
of some ancient form related to the ciconiform birds of Garrod, 
z.e., the storks, American vultures, and their allies. Mr. P. 11. 
Carpenter, M.A., read paners On the various Larval Forms of 
Conratula, and also Ox the Species of British Comatula, Other 
zoological papers of interest were by Prof. Busk Oz the Use of 
the Chitinous Appendages of the Skeleton in the Cheilostomateous 
Polyzoa in the Diagnosis of Species ; Mr. W. T. Blanford, F.R.S., 
On our Present Knowledge of the Fauna Inhabiting British [ndia 
and tts Dependencies; Mr. P. A. Geddes, Notes on Chlamydo- 
myxa, and Ox a New Sub-Class ef Infusorians ; Gen. Sir J. E. 
Alexander, Ox the Zimprovement of Freshwater Fisheries, and a 
further report was made Ox the Marine Zoolozy of South Devon. 

Among other botanical communications we may note those of 
Mr. J. G. Baker, F.R.S., Ov the Botany of Aladagascar ; of Mr. 
A.W. Bennett Ov the Colours of Spring Flowers; of Mr. Joseph 
Lucas Ox some Vestiges of the Ancient Forest of Part of the Penine 
Chain. The department sat during five days, and twenty-eight 
communications were disposed of, including twenty zoological 
and eight botanical; the latter, however, fully divided the 
interest with the former, owing mainly to the papers of Sir John 
Lubbock and Mr. Bennett. 


NOTES 

Dr. Rupo_rpH K6nic of Paris, whose acoustical fame is 
world-wide, is about to publish in one volume, in the French 
language, his remarkable researches in aconstic:, which have 
appeared at intervals in the dusalen der Physik and elsewhere, 
during the past fifteen years, The work will, we understand, 
be liberally illustrated with drawings of the newer and more 
important pieces of apparatus which Dr, Konig has invented. 

M. PasTEuR, it is stated, has resolved to visit the Bordeaux 
lazaretto to study yellow fever, and ascertain whether it is due to 
a parasite, and can be gnarded against by inoculation. 

THE building of the Observatory of the Pic du Midi has heen 
completed on the very top of the monntain, at an altitude of 
2600 metres. The old bnilding, which was placed in a valley 
at a less elevated situation, will be nsed merely as a station for 
travellers. General Nansouty is now busy fitting the establisb- 
ment with apparatus and victuals for next winter, as, accord- 
ing to every probability, it will be blocked by snow during more 
than six months. The storms are so heavy that not less than 
six electric light conductors have been established for protection. 

THE autumn meeting of the Iron and Steel Institute will be 
held in London this year, on October 11-14, at the Institute of 
Civil Engineers, under the presidency of Sir Henry Bessemer, 
F.R.S. Numerous excursions have been arranged for, and the 
following papers are announced to be read:—On the mann- 
facture of steel and steel rails in the United States (supple- 
mentary paper), by Capt. W. R. Jones, Pittsburg, Pa. ; on a 
method of securing homogeneity in the Bessemer process, by 
Mr. W. D. Allen; on the manufacture of ordnance at Woolwich, 
by Col. Maitland ; on the application of wronglit iron and steel 
to the manufacture of gun carriages, by Mr. H. Butter ; on the 
manufactnre of projectiles, by Mr. J, Davidson; on the distri- 
bution of elements in steel ingots, by Mr. G. J. Snelus ; on the 
use of brown coal in the blast furnace, by Prof. P. Ritter von 
Tiinner, Leohen, Austria ; on certain physical tests and proper- 
ties of steel, by Mr. Edward Richards; on the tin-plate mann- 
facture, hy Mr, Trabshaw ; on the use of American anthracite 
in the blast furnace, by Mr. J. Hartman, Philadelphia; on 
variation of elements in cast-steel ingots, by Mr. F. Stubbs ; and 


on the recent progress of the basic Bessemer process, by Herr | 


Paul Kupelweiser, director of the Witkowitz Works, Austria. 
GREAT preparations are being made in Dublin for the forth- 
coming meeting of the Social Science Congress, which begins its 


sittings there on the evening of Monday, October 3, when Lord 
O’llagan, as president, will deliver the inangural address in the 
Exhibition Palace. Among the other addresses to be given are 
the following :—‘‘ On Education,” by Sir Patrick J. Keenan, 
K.C.M.G., C.B.; ‘*On Health,” by Dr. Cameron, M.P.; “On 
Economy and Trade,” by Mr. Goldwin Smith; and ‘‘On Art,” 
by Lord Powerscourt. During the week garden parties and 
conversasion? will be given hy some of the leading citizens and 
learned societies. 


Baron MIKLUHO MACLAY, before leaving Sydney, gave to 
the Linnean Society of New Sonth Wales on July 25 a short 
account of the progress of the Sydney Biological Station at 
Watson’s Bay, which has been opened through his energies, and 
of which we recently gave some account. The building was to be 
ready in a week’s time, Dr. Maclay stated. The Royal Society 
of Victoria have agreed to assist the establi-hment of the sta- 
tion, not only by personal subscription, but also by an annual 
grant from the funds of the Society. This last decision 
is most important, opening the prospect of a permanent, if 
modcrate, subsidy for the support of the institution. The Royal 
Society of New Sonth Wales will also probably, on the repre- 


| sentation of the President at the last annual meeting, follow a 


similar course. ‘J entertain the hope,” Dr. Maclay said, ‘‘ that 
the establishment of the Biological Station of Sydney will very 
probahly induce the other colonies to follow this good example, 
and will be the means of uniting the scientific societies of dif- 
ferent colonies. That the Biological Station of Sydney will not 
remain long isolated in this part of the world is a fact, as Dr. 
Hector told me that he intended to establish one in New Zea- 
land. The establishment of an Jntercolonial Biological Asso- 
ciation, which should have for its object to assist in the forma- 
tion, maintenance, and regulation of biological stations in 
Australia, was a plan which, in my opinion, ou2ht not to remain 
long a prtzm desiderium only. Therefore 1 called a public 
meeting, June 15, with the object—1. To obtain a number of 
yearly contributors, as the subsidy from the Government is in 
proportion to the public subscription, and the yearly subsidies 
from the Royal Society of New South Wales and Victoria are 
very moderate. 2. To frame rules for the station. From the 
gentlemen present at the meeting a committee was chosen for 
the discussion of the proposed rules, this committee consisting 
of six members, of which four are at the same time trustees of 
the Biological Station ; after four meetings, agreed to a code of 
rules, which will be submitted to the trustees of the Biological] 
Station.”’ Certainly science in Australia is greatly indebted to 


, the intelligent energy of the Russian naturalist, and we trust 


the work so well begun will be continued withont abatement. 


Tue Epping Forest and County of Essex Naturalists’ Field 
Club’s annnal Cryptogamic meeting is advertised for Saturday, 
October 1. The Club is to he congratulated for the list of well- 
known botanists who appear as referees and conductors. Thus 
for Fungi we see the names of Dr, M. C. Cooke, M.A,, F.L.S., 
Mr. Worthington Smith, F.L.S., Dr. IJ. T. Wharton, M.A., 
F.L,S., and Mr. James English ; whilst for Mosses and Lichens 
the names of Dr. Braithwaite, F.L.S., and Mr. E. M. Holmes 
F.L,S., are announced. 


THE Vorkshire Naturalists’ Union will have a Fungus Foray 
on Friday and Saturday, Septemher 30 and October 1, at which 
they will gladly welcome any mycologists who may be disposed 
to assist them. The Friday’s programme is to consist of an 
excursion in the neighbourhood of Harrogate. On the Satur- 
day is to he a “show,” at which will be exhibited fungi, and 
any objects illustrative of the subject which may be sent. The 
dinner is to be on the evening of Saturday. Arrangements are 
being made to search localities in all parts of Yorkshire for 
specimens to exhibit; and at the meetings the Union will he 


Sept. 22, 1881] 


honoured by the presence of Messrs. W. Phillips, C. B. Plow- 
right, G. Massee, and Rev. J. E. Vize. 


No less than ten observers are now engaged at the Observatory 
of Paris in the completion of the catalogue of stars which was 
begun by Leverrier. The work is progressing at an unprece- 
dented rate, not less than 70,000 observations having been tabu- 
lated, after having been duly reduced in a single year. Admiral 
Monchez has taken possession of the new Observatory grounds, 
and the earthworks for the foundation of the great refractor 
building, and the construction of the underground chambers in 
which the magnetic observations are to be conducted, is being 
continued. 


Durine the York session of the British Association a most 
succe<sful half-yearly meeting of the members of the Natural 
History Society of the Friends’ School in Bootham was held in 
the lecture-room of that establishment. Among those present 
were Prof, S. P. Thompson, F R.A.S., J. G. Baker, F.R.S., 
A. W. Bennett, F.L.S., J. Edmund Clark, F.G.S., Thomas 
Gough, M.A. (of Elmfield College), Rev. T. A. Preston, M.A, 
(Science Master of Marlborongh College), Dr. W. W. Newbould, 
Langley Kitching, Ed. Grubb, M.A., Hugh Richardson, R. M. 
Christy, A. J. Wigham, with J. F. Fryer, B.A. (the pre ent 
head master), Fielden Thorp, B.A. (the former superintendent), 
who presided, and many others. Dr. D. Hack Tuke delivered 
an interesting address strongly advocating the study of science. 
Mr, Baker of Kew said that a large measure of bis success in 
life was due to the early scientific training he had received when 
a member of this society. Many other interesting addresses were 
given by those present. The Society is only three years 
younger than the British Association itself, having been formed 
on Angust 14, 1834. Since that time many ardent naturalists, 
now well known to science, had passed through its ranks, 


A CORRESPONDENT from Kingussie, in Inverness-shire, writes : 
** We had just (Sunday, 18th) been reading somewhat sceptically 
the paragraph about the pink rainbow, when behold, to our 
astonishment, there appeared just over Glen Feshy the most 
lovely pink rainbow yon can imagine, sbaded from crimson to 
pale pink, but no other colour. It was strange and beautiful, 
and none of us had ever seen anything like it before.” 


THE jnst-issned volume of the Proceedings of the Natural 
History Society at Berne (Nos. 979-1003) contains, besides 
minutes of proceedings and small notes, several valuable papers : 
by Prof. Studer, on the segmentation of Madreporacez, on 
the corals of Singapore, and on the statistical researches as to 
the colour of eyes and hair of children in the canton of Berne ; 
by Dr. Graf, on the specific heat of gases at constant volume ; 
on glacial deposits at Berne, by M. Bachmann; on the intrusion 
of limestones into the crystalline rocks of the Finsteraarhorn, 
on the dependence of organisms npon oxygen, and on the influ- 
ence of poisons on invertebrata, by Dr. Arnold; and several 
anatomical notes by Prof. Luchsinger. 


We have received the Proceedings of the sixty-third annnay 
meeting of the Swiss Society of Naturalists, which was held 
in September last year at Brieg. Tbey contain the address 
of the president, M. Wolf, and minntes of proceedings of the 
sections, among which we notice communications :—by Prof. 
Riitimeyer, on the metamorphoses of skulls; by Prof. Yung, 
on his physiological researches on cephalopods at the Naples 
Zoological Station; by M. Lory, on geological researches on 
the Finsteraarhorn ; and by M. de la Harpe, on the nummulitic 
formation in Switzerland. In the Reports of Commissions we 
notice the report, by Prof. Riitimeyer, on the important work, 
by M. Ph. Gosset, on the glacier of the Rhone, to which the 
Schlafli Foundation was awarded. This immense work, which is 
the result of six years’ consecutive measurements of the positions of 
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no less than 156 numbered and painted blocks, carefully chosen 
on the surface of the glacier, as well as of snrveys on the scale 
of 1 : §000, contains a thorongh description of the glacier of 
the Rhone, and is accompanied by a most elahorate map of 
the glacier, numerous transverse and longitudinal sections, and 
several sheets of drawings, which show the resnlts of the 
the measurements as to the motion of the glacier. 


STATISTICAL researches as to the colour of the hair and eyes of 
children had been made in all the cantons of Switzerland, with 
the exception of Berne, Geneva, and Tessino. The investigation 
as to the first of these cantons is now terminated, and the results 
of the examination of 94,221 children are published by Prof. 
Stnder in the Proceedings of the Berne Society of Natural History 
(No. 986), and are accompanied by four coloured maps, which 
show graphically the resnlts. It is seen from these researches 
that in the canton of Berne the dark type prevails over the fair, 
but that the pnre types are not so numerons, especially in the 
central parts, as the mixed ones. The pure fair type, which 
makes 9 to 11 per cent. in the north-eastern parts of the 
canton, increases to the south (11 to 14 per cent. in the middle 
parts, and 15 to 20 per cent. in the Alps), and reaches its highest 
percentage in the secluded valley of the Saanen (28 per cent.). 
The dark type is most numcrous in two regions—that of the 
western lakes and Old Rbeetia (21 to 29 per cent.), whilst in the 
middle parts it reaches only 21 to 25 per cent., and only 16 to 
20 per cent, in some secluded valleys. After having shown the 
distribution of mixed types, Prof. Studer considers these data in 
connection with bistory, and comes to sevcral interesting 
conclusions. 


MEssrs. SONNENSCHEIN AND ALLEN have issued a second 
edition of Prant]’s ‘‘ Elementary Text-book of Botany,”’ revised 
by Dr. S. H. Vines, who has made considerable alterations in 
the book, with the view of increasing its usefulness. The most 
important alteration, it is stated, is the adoption of a Classifica- 
tion of Flowering Plants which will be more familiar to 
English students than that which was followed in the first 
edition. 


A RECENT speech of the Governor of Ilong-kong, Sir John 
Pope Ilennessy, contains an interesting account of the spread of 
vaccination amongst the Chinese in the Colony and on the neigh- 
bouring mainland. No port in the world is more liable to a 
visitation of small-pox, yet it never spreads there. The health- 
officer of the Colony also was astonished to find th't nearly all 
the yonng Chinese emigrants had vaccination or inoculation marks 
upon their arms. He says he was often puzzled to know how this 
vaccination came to be apparently so perfect among the Chinese. 
On inqniry it turned out that the native doctors of the Tung-wa 
Iospital—a charitable institution supported by the voluntary 
contributions of Chinese—n»t only vaccinated their countrymen 
in the Colony itse’f, but actually sent travelling vaccinators over 
the adjoining provinces of China, In this way thoncands of 
people have been vaccinated during the last four years. The 
lymph is supplied them by the Governor, who gets it every 
mail in his despatch-bag from Downing-street. Three dentists 
also appear in the census of the professions of the Colony. 
“ About eighteen months ago,” adds his Excellency, ‘‘I visited 
one, not professionally, but for the purpose of seeing the instrn- 
ments he used, and I then found he had the same apparatus we 
find in all dentists’ establishments. In fact he did work for 
the first-rate American dentists we have here, being fully capable 
of making or repairing sets of teeth, He wasa gentleman of 
intelligence, and impressed me, I must say, as favourably asa 
dentist could.” 


THE Congress of Orientalists has had a very succesful meet- 
ing at Berlin. Of the International Geographical Congress and 
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Exhibition at Venice, we hope to give a detailed report next 
week, An Arche logical Congress was opened at Tiflis on 
Tuesday ; ainong the delegates is Prof, Virchow. The Cauca-us 
Museum was also opened ; the collections were very numerons 


and varied. 


THE ensuing session of the Aristotelian Society for the Syste- 
matic Study of Philosophy will open on October 10, at 20, John 
Street, Adelphi, W.C., with an address by the president, 
Shadworth H. Hodg-on, LL,D., and the Society will thereafter 
continue its historical studies, alternated with discnssions of 
philosophical questions. 


WE gladly welcome the appearance of the ‘‘Phaenogamous 
and Vascular Cryptogamous Plants of Michigan,” hy Charles 
F. Wheeler and Erwin F. Smith (Lansing, 1881). 1559 species 
of flowering plants are enumerated, and 75 of horsetails, ferns, 
and lycopads. The arrangement followed is that of the fifth 
edition of Gray’s Manual, and the authors promise to publish 
addenda from time to time. 


WE have received the first part of Fr. Westhoff's ‘* Kafer 
Westfalens,” forming a supplement to the ‘‘ Verhandlungen des 
naturhistorischen Vereins der preussischen Rheinlande und 
Westfalens,” Jahrgang 35 (1881). It is only a List, prefaced by 
remarks on the district, and with list of authors, &c., bunt it 
promises to be of valne on acconnt of the thorough manner in 
which it appears to be worked out, and the beetle-fanna appears 
to be rich. Adopting the latest European Catalogue as a basis, 
this first part extends to the Aeteroceride, No new species are 
de cribed, but several apparently new varieties in the Caradite 
and water-beetles receive names. 


UNpDER the direction of the Council of the Meteorological 
Society, Mr. W. Marriott has issued ‘‘ Hints to Meteorological 
Observers, with Instructions for taking Observations, and Tables 
for their Reduction” (Stanford). Many of our readers might be 
able to turn these Hints to good practical account. We have 
also received the first number of the Aleteorological Record, 
containing the monthly results of observations made at the 
stations of the Meteorological Society, with remarks on the 
weather for the quarter ending March 31. 


THE Report of the Committee of the Queenwood College 
Mutual Improvement Society for the end of the summer term 
1881 is interesting, showing that much nsefal and varied work 
is being done by the Society. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopitheczts cynosurus) 
from West Africa, presented by Mrs. Paterson; a Macaque 
Monkey (Aacacus cynomolyus) from India, presented by Mr. 


pre-ented by Mr. Charles E. Pole Carew ; a Brown Bear (Urszs 
arctos) from Rus-ia, presented by Messrs. Morgan, Gellibrand, 
and Co.; two Chukar Partridzes (Caccadis chukar) from India, 
presented by Col. Thos. Pierce, 16th Regt. Bombay N.I. ; two 
Dwarf Chameleons (Chamelco pumilts) from South Africa, pre- 
sented by Mr. Duncan W. B. Swaine; two Spanish Terrapins 
(Clemens leprosa) from Spain, en by Major Rooke; a 
Diamond Snake (A/erel‘a sfzlofes) from Australia, presented by 
Mr, C. C, Sharratt ; two Cape Crowned Cranes (Bakarica chry- 
sopelargus), two Wattled Cranes (Gres carunculata) from South 
Africa, deposited ; a Black-faced Spider Monkey (-{teles aver) 
from South America, on approval. 


PN STCAL NO Dias: 


Dr. R. Konic has just completed a new instrument—a varicty 
of the wave-siren which we recently described—with which he 
proves an extremely important fact, which probably is sez to 
all acousticians, namely, that the quality of a compound tone is 
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very distinctly affected hy differences of pase in the components. 
An account of these last researches will be found in the forth- 
coming numher of IVredemani’s Annalen. 


Dr. KOntG describes (Fiad. Aun., No. 8) a way of exploring 
the interior of organ-pipes (especially stopped ones) while in 
ac'ion, without disturbing thz vibrations. The pipe, with a 
central longitudinal slit made in the back, and a plite-glass 
front, with scale, is supported ,borizontally in a trongh, so that 
the slit and half the back of the pipe dips in water. <A thin 
brass tube, bent twice at a right angle, ix supported on the pipe, 
so that one end enters the slit to abont the middle of the pipe. 
This tube can be slid alonz the pipe, and is connected by a 
caontchouc tube to the ear, a manonetric capsule with flame. 
Passinz tbrougb a ventral segment, one notices a quite sudden 
w eakening of the sound, then a sn ‘iden strengthening (like the 
stroke of a bell). By notin, such points the position of the 
segment can be exactly determined, De. Koénig gives some 
results which apparently fail to acesrd with theory. He also 
describes a drun-like arrangement for exploring pipes, 


AN extremely ingenious piece of electric mechanism is now 
being shown in the Electrical Exhibition in Paris. It is an 
apparatus by which any number from 1 to 999 is automatically 
signalled on one wire by a single movement of the operator, the 
figures appearing at the di tant end at an opening in a box. To 
describe the details of this apparatus would take too lonza space. 
It is the invention of Mr, J. Mackenzie. 


M, Cornu has constructed a p larising prism made of a single 
film of Iceland-spar fixed with Canada balsam between two 
flint-giass prisms. The polarisation is far from perfect, however, 
and the field is very narrow, so that the instrument, though of 
interest from a theoretical point of view, is of little or no 
practical value. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxFrorp.—An examination will be held at Exeter College on 
Thursday, October 13, for the parpose of filling up a Natural 
Science Scholarship, tenable for four years during residence. 
The examination will be in biology, cbemistry, and physics. 
Candidates will be expected to show proficiency in at least two 
of these subjects, and the scholar will be required to read for 
honours in biology in the Natural Science School. The same 
papers will be set in che Date and physics as in the examination 
for the Natural Science Scholarship at Trinity College. Candi- 
dates are desired to call on the Rector between 6 and 7 pm. 
on Wednesday, October 12. They may obtain further informa- 
tion by application to the Rector, or to Mr, W. L. Morgan, the 
Lecturer in Biology at Exeter College. 


THE Prospectus of Lectures and Classes for the first Session of 
University College, Nottingham, promises well. There will be 
both day and evening lectures and classes in Language and 
Literature (Prof, Symes), Mathematics, Mechanics, and Physics 
(Prof. Fleming), Chemistry (Prof. Clowes), Natural Science 


| (Prof, Blake). 
Marding Cox; a Rubiginous Cat (Fé/is ridiginosa) from Ceylon, | 


CONTENTS Pace 
EoypTiaAn EXCAVATIONS AND MumMleS . ~ «6 « 6 © + © « 482 
Two SpipER BOOKS « 2 « © 6 © ¢ oo enen tml mnte ne enw Ee 
LETTEES TO THE EDITOR :— 
The Oldest-known Insects —Principal J. W. Dawson, F.R.S. 483 
Sound-Producing Ants.—S. E, Pzat. . - . . © © © © « 484 
Wasps.—J. T. BROWNELL. pee a 484 
Treatment of Hay Fever.—J. B. HANNAv, . 0 nen 485 
Red Rainbows.—Dr. Henry Murru7ap . Ao G0 485 
Infusorial Parasites on Stickleback —N. H. PooLe - . 485 
Photographing Diffraction Roe ee Phenomenon. Prof, 
Joun Le Conte . omar . 485 
A Primitive Diving-Bell. —N/S | WetxeKen Meee s OG UE 
FRepExick Currey, M.A., F.R. § Bon o 2th 
THe AMERICAN ASSoctaTION. By Prof E Ww. Cravroue < 2 en Be 
Tue BritisH ASSOCIATION: — 
Reports . - Mee a oc a oo Ae 
Sectiun A— Mathematical and Physical Pee on om ale 
Section B—Chemical Science . - ee ay OGG 492 
Section C—Geology ._. 404 
Section D—B iology— Department of Anatomy and "Physiology 498 
Department of Anthropology - . . « 2 + 6 6+ © © + * 500 
Department of Zoology and Botany . Co be 3 500 
Vey rice oo Oo oS Oo Gm om 502 
Puysican Notes . . + 8 fa feo om a 6 ao 504 
UNIVERSITY AND EpucaTIonaL INTRULIGENCE > & o 6 Bo 504 


NA Tels 


See 


THURSDAY, SEPTEMBER 20, 1881 


THE STRUGGLE OF PARTS IN THE 
ORGANIS AL 


Der Kampf der Thetle tm Organisnius: etn Beitrag zur 
Vervollstdndiguug der mechanischen Zweckmitssigheits- 
lehre, “Non Dr. Wilhelm Roux, Privatdocent und 
Assistent am Anatomischen Institut zu Breslau. 
(Leipzig : Wilhelm Engelmann, 1881.) 


INCE the first dawn of methodical inquiry one of the 
largest and most important problems tbat has 
always been presented to scientific thought is the explana- 
tion of the endless number and complex variety of those 
apparently purposive adaptations of structures to functions 
which are everywhere to be met with in organic nature, 
Until within the last few years the solution of this problem 
was all but universally sought in the hypothesis of a de- 
signing mind, and as no other cause had been suggestcd 
as adequate to produce such a multitude of seemingly 
teleological effects, it became a habit of philosophical 
thinking to regard these effects as evidences of a creating 
intelligence. And although the scientific instincts of an 
individual here and there pointed towards the belief that 
in some unaccountable manner the facts were due to 
physica! as distinguished from metaphysical causes, the 
scientific instincts which pointed in this direction were 
unable to justify themselves on grounds of reason, inas- 
much as they were unable to suggest any non-mental 
principle which could reasonably be taken to explain a 
class of phenomena bearing so suggestively the appear- 
ance of a mental origin. The tide of thought in this 
matter therefore rose without interruption or perceptible 
hindrance in the direction of supernaturalism, until it 
attained its highest level in the “ Argument from Design” 
as elaborated by the natural theologians of the past gene- 
ration, Then with a suddenness only less surprising than 
its completeness the end came; the fountains of this 
great deep were broken up by the power of one man, and 
never in the history of thought has a change been effected 
of a comparable magnitude or importance. 

But although the theory of natural selection as con- 
ceived and elaborated by Mr. Darwin so completely sub- 
verted the foundations of what may be termed a scientific 
teleology, it soon became apparent that natural selection 
alone was not adequate to explain all the facts of adapta- 
tion that are met with in organic nature. Not to enter 
upon the question, which we can only hope that future 
generations may be able to answer, as to how far natural 
selection alone, or unassisted by any other principle, is 
competent to produce changes of specific type— how far, 
in other words, we are to attribute the evolution of species 
to the uncompounded operation of the survival of the 
fittest, and how far to the probable operation of other and 
unknown factors—not to enter upon this question, it is 
enough to observe that many cases of adaptation which 
occur in the parts of individual organisms cannot possibly 
be explained by the theory of natural selection as this is 
applied to explain cases of adaptation which are presented 
by specific types. Thus, to take the most simple illustra- 
tion, the effects of use and of disuse in increasing or 
diminishing the functional utility of an organ in obvious 
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adaptation to the requirements of the individual organism 
—these effects clearly cannot be attributed to survival of 
the fittest organisms. Similarly in the morbid processes 
of disease there is frequently observed “an effort of 
nature” to throw off the affected part, or otherwise to 
effect a spontaneous cure. These and other considera- 
tions of the same kind have led all the more thoughtful 
evolutionists —including Mr. Darwin himself—to conclude 
that over and above the great principle of natural selec- 
tion, operating from without the organism and therefore 
called by Mr. Herbert Spencer “ indirect cquilibration,” 
there must be other principles of an adaptive character 
at work within the organism itself, and therefore collec- 
tively called by Mr. Spencer the principles of “direct 
equilibration.” And it is evident that one of the most 
important problems now presented to evolutionists is that 
of ascertaining what are these principles of direct equili- 
bration. The work before us is an interesting effort in 
this direction. 

The idea which Dr. Roux elaborates at much length 
is that the principle of the struggle for existence and 
consequent survival of the fittest is in active oper- 
ation, not only as between individuals of the same or 
different species, but also between the constituent parts 
of the same individual. As all the parts of an or- 
ganism receive their nourishment from a common and 
limited supply, there necessarily arises among them a 
competition for food, so that, for instance, in any cellulai 
structure the most vigorous cells will survive by starving 
out the less vigorous, just as is the case with organisms 
living in an area of limited food-supply. Also, and 
especially after the period of full growth of the organism 
has been attained, the mutual pressure exerted by neigh- 
bouring cells must give rise to a further competition—a 
struggle for room or space wherein to develop—and here 
again it will be the most favoured elements that will be 
successful in attaining a vigorous maturity. In these and 
in several other minor respects which we need not wait to 
mention, Dr. Roux maintains that all the organs, cells, 
and even molecular groupings of an organism are so 
situated as to be constantly under the evolutionary influ- 
ence of the struggle for existence. If such is granted to 
be the case, the author proceeds to show how a foundation 
is supplied for explaining all or many cases of ‘‘ direct 
equilibration,” or, as he terms it, “ capacity of functional 
adaptation.” For this capacity amounts merely to an 
increase or diminution of the functional power of a part 
under the influence of an increase or diminution of 
stimulus, using the latter term in its most comprehensive 
signification as including any change of conditions acting 
from without. (This, at least, seems to be the sense in 
which Dr. Roux uses the term, as he applies it indif- 
ferently to an excitation of nerve or muscle, increase of 
traction upon a bone, blood-pressure in an artery, &c.) 
But if a stimulus means a change of conditions, it means, 
when frequently repeated, a change of the physiological 
environment of the structure affected, and therefore, if the 
constituent parts of this structure are subject among 
themselves to a keen struggle for existence, those parts 
which are best adapted to the change will survive, while 
the others will succumb, with the ultimate effect of altering 
the form or function of the structure so as to meet the 
new circumstances of stimulation. 
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Such in the most general terms is the doctrine advocated 
in “Der Kampf der Theile im Organismus.” Perhaps 
the most striking feature in the detailed exposition which 
the author gives of the doctrine is his ignorance of the 
fact that the doctrine is not original. His work is per- 
vaded by expressions of the importance which he attaches 
to his idea as that of a new light shining in a dark place, 
and he is surprised that in the domain of physiology the 
thoughts of Darwin should not have been earlier applied. 
But in this country, at all events, the idea is far from 
being a novel one. Not to mention writers of less repute, 
Mr. Spenccr has meditated deeply upon the causes of 
“ direct equilibration,” and his works are over-charged with 
analogies drawn between the organism physiological and 
the organism social—analogies whi_h include the struggle 
for existence and survival of the fittest in all their 
ramifications. Nevertheless, although Dr. Roux seems 
strangely ignorant of the philosophy of evolution as 
taught by Mr. Spencer, his work is of value in pursuing 
this branch of the subject into greater detail, and with 
more extensive knowledge of physiology, than has been 
hitherto done The topic is a deeply interesting one, and 
we therefore welcome this attempt at its elucidation. We 
must, however, observe that Dr. Roux, in the ardour of 
speculation, is too prone to endow a “ muss sein” with 
the value of an inductive verification; and we must 
emphatically express our dissent from him wherever he 
appears to insinuate that the doctrine of natural selection 
in the domain of physiology has evidence in its favour at 
all comparable with that which belongs to it inthe domain 
of zoology and botany. GEORGE J. ROMANES 


OUR BOOK SHELF 


Phlanzenphysiologte: ein Handbuch des Stoffwechsels und 
Kraftwechsels in der Pflanze. Von Dr. W. Pfeffer, 
Professor an der Universitat Tubingen. Band 1. “Stoff- 
wechsel.” (Leipzig: Engelmann, 1881.) 


1N treating of the Physiology of Plants, Prof Pfeffer very 
naturally divides his subject into two parts, the first being 
“ Stoffwechsel,” or metabolism, the second the concomi- 
tant “ Kraftwechsel,” that is, the conversions of latent into 
kinetic energy and vce versd which are involved in the 
metabolic processes. The volume now belore us treats of 
the ‘‘Stoffwechsel,’’ and it does so in a very thorough 
and satisfactory manner. In the first place there is evi- 
cence: in the work of a very complete acquaintance with 
the extensive literature of the subject, and further, of a 
critical power of recognising and bringing into promin- 
ence those observations which are worthy of being incor- 
porated in the canon of physiological knowledge. The 
general treatment, too, of the subject is clear and logical, 
though it suffers from a fault which is not uncommon 
with German authors, namely this, that the main line of 
thought becomes here and there obscured by the cloud of 
detail with which it is enveloped. Still the book is a 
mine of information for original workers, and a trust- 
worthy guide for advanced students. It is not too much 
to say that it is the best work in existence on the subject. 
lf the second volume is as good as the first, Prof. Pfeffer 
will indeed have to be congratulated. 
SYDNEY H. VINES 
The Norwegian North Atlantic Expedition, 1876-1878. 
111. Zoology. (Christiania, 1881.) 


PART 111, of the account of the animals obtained during the 
above expedition is by the well-known naturalists, D, C. 


Gephyrea. It is illustrated by six plates and one map. 
Of the ten genera and the sixteen species collected during 
the expedition four of the genera and seven of the species 
prove to have been undescribed, and a new family is 
formed for the remarkable new genus Epithetosoma,. 
This genus differs in many respects from any known genus 
of the Gephyrea; most notably so by reason of the fis- 
sured opening through which the sea water gains access 
to the perivisceral cavity. The analogue of this respiratory 
fissure 1s probably not to be found in the class, but the gene- 
ral organisation of this new form is still truly Gephyrean. 
Unfortunately but two examples of this interesting form 
were dredged up, and even these were not well preserved. 
They were found in sandy clay at a depth of 870 fathoms, 
in the cold area, In concluding the memoir the authors 
remark that the two groups into which the class Gcphyrea 
is subdivided, viz. G. exermia and G. armaza, can hardly 
be regarded as satisfactory. Of several new forms which 
they describe, and which by reason of their anatomical 
structure they refer to the second subdivision, none are 
furnished with the armature on which that subdivision is 
based. Had therefore the systematic classification been 
rigorously applied, these would have been referred to the 
first subdivision, one with which they have but little in 
common, compared to the striking resemblance they bear 
to those forms comprised in the other. A list of all the 
species met with and their principal synonyms are 
appended. 


A Manual of Injurious Insects, with Methods of Preven- 
tion and Remedy for their Attacks to Food Creps, 
Forest Trees, and Fruits, and with Short [ntroduction 
to Entomology. By Eleanor A. Ormerod, F.M.S. 
Pp. 1-323. 8vo. (London: W. Sonnenschein and 
Allen; Edinburgh: J. Menz'es and Co., 1881.) 


THE authoress of this book is well known as an en- 
thusiast in the department of Economic Entomology, 
and may thoroughly be congratulated upon having pro- 
duced a work that cannot fail in many ways to be useful 
to the class of readers for whose instruction and profit 
it is intended. In many respects it is based upon Curtis’s 
familiar (but somewhat obsolete) “ Farm Insects,” and 
many of the usually excellent illustrations are counterparts 
of those that appeared in that work; many others were 
originally from the faithful pencil of Prof. Westwood; in 
both cases the old volumes of the Gardeners Chronicle 
have furnished contributions; a few are from other 
sources. As in Curtis’s work the subject is dealt with 
according to the plants attacked, not according to the 
attacking insects, a plan to be much commended in such 
a work. In each case a short description of the insect 
and of its methods of attack precede the consideration of 
Prevention and Remedies. Naturally much is compiled 
from previous writers; much information given is the 
result of records obtained from the many willing assistants 
of the authoress ; much is original from her own observa- 
tions. It is not our duty to enter into an examination of 
the suzgested ‘‘remedies”; we vastly prefer to look with 
more favour upon the means of prevention, and are glad 
to see that generally sound advice in the way of scientific 
cultivation is given throughout. Nor are the meteoro- 
logical conditions overlooked: we can modify many things 
—we cannot rule the elements; and in very bad seasons 
we fear our farmers and gardeners must be content to 
‘pocket the loss” occasioned by insect ravages on crops 
the constitutions of which have been already ruined by 
atmospheric conditions. 1n a few cases subjects appear 
to have been introduced for the sake of effect. For in- 
stance, we doubt if any farmer in the kingdom is one 
penny the worse for the occasional presence in his potato- 
fields of the larva of the Death’s Head Moth; on the 
other hand many bee-kcepers could tell a different tale 
from the ravages of the moth itself in their hives. The 


Danielssen and J. Koren, and treats of the group of the | Colorado beetle, of course, has ‘‘ honourable mention as 
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but we are rather sorry to find the authoress enthusiastic 
at the passing of the ‘‘Injurious Insects’? Act of Parlia- 
ment, which we prefer to consider the outcome of a scare 
furthered by speculators. All we can say for the “ Intro- 
duction to Entomology” is that it will possibly serve to 
give the class for whom it is intended sounder ideas on the 
subject than generally prevail with them; the Glossary at 
the end is too short to be of much service. 


Zinn: cine geologisch-montanistisch-historische ALono- 
graphic. Von E. Reyer. 8vo. (Berlin: Reimer, 1881.) 


In this monograph, as is indicated by the agglutinative 
adjective on the title-page, the author has collected the 
results of his studies on the technological history of the 
metal tin under the threefold head of geology, mining, 
and history ; or rather the reader may do so for himself 
from the material which is presented in an abrupt fashion 
without either preface or index. The first part of the 
volume is devoted to descriptions of the tin-producing 
districts of Saxony and Bohemia, the geological features 
of each district being first considered, then its history as 
derived from the local archives and notices in published 
chronicles, the whole of the facts concerning production 
being summed up in a chronicle of tin mining in Bohemia 
and Saxony, with tabular statements and diagrams of the 
production from the earliest period for which records are 
obtainable, about the year 1400, down to the present time. 
From these we gather that the total production of both 
countries, which was about 1oo tons in the year 1400, 
reached in 1500 a maximum of about 1000 tons, since 
which time it has steadily declined, the produce at in- 
tervals of fifty years varying from 75 to 125 tons annually. 
At the present time the production is practically confined 
to Altenberg in Saxony, where about 50 tons are obtained 
from the treatment of a staminiferous granite containing 
about 8 Ibs. of tin ore per ton. In subsequent sections of 
the volume the productions of Cornwall, Banca, and 
Australia are treated in a similar manner; a descriptive 
sketch of the geology of each locality being given in each 
case, followed by a chronicle of events and prices. These 
being mainly compiled from well-known sources, such as 
De la Béche’s ‘Cornwall and Devon,” Von Diest’s 
“Banca,” the reports issued by the Australian and Tas- 
manian Colonial Governments, &c., present less of novelty 
than the first part, which contains much original matter 
derived from the author’s own investigations ; but the 
skilful manner in which the information is presented is 
likely to render the volume very useful to those interested 
in the subject. An unnecessary difficulty has been intro- 
duced by the adoption of the new-fashioned phonetic 
system of spelling which has latterly become prevalent in 
Berlin, and will doubtless prove a puzzle to many readers. 
H. B. 
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The Progress of Meteor-spectroscopy 


In the profound and eloqnent review of the progress of British 
and other discoveries in science during the last half century given 
in the Opening Address to the British Association at its recent 
Jubilee Meeting in York by its President, Sir John Lubbock, 
I am credited (NATURE, vol. xxiv. p, 409) with some meteor- 
spectrum observations which, while they certainly unfold some 
of the most important results arrived at in meteor-spectroscopy 
since its commencement in the year 1866, yet owe their recogni- 
tion as scientific discoveries of some material weight and real 
consequence, to quite a different author, 


Although with the first use of a meteor-spectroscore I recagnised 
in the persistent streaks of the Angnst Perseids of that year 
numerous examples of the yellow-sodium line, yet no proof was 
furnished by the slender spectroscopic power employed, of the 
existence in the meteor-streaks of any other substance. It was 
by a Ilungarian astronomer, von Konkoly, that the presence 
of ‘‘lithinm, potassium, ond other substances” in the streaks of 
shooting-stars was afterwards discovered ; and of some of these 
substances Herr von Konkoly obtained such repeated and well- 
verified observations, that the identification of their spectro- 
scopic presence in certain meteor-streaks may be regarded as 
satisfactorily established. 

The instruments made by Mr. Browning for the British 
Association Meteor-Committee in the year just mentioned were 
intended to be used in studying the spectra of the November 
Leonids, whose magnificent display took place as expected, but 
was of such short duration that nothing of great importance 
was, unfortunately, elicited as regards their spec'ra. A more 
sncces:ful trial of the instruments had however heen made 
previously on the gth-111h of August of the same year,' and 
abundant evidence was then obtained of the existence of two 
classes of meter-streaks, both equally persistent, one of them 
affording a continneuus spectrum only, hke what hot sparks or 
train-matter would produce ; the other more or less charged with, 
and sometimes consisting entirely of the yellow sadinm-line, 

No distinct evidence was obtained, however, in that first 
year’s experimental trials af the occurrence in meteor-streaks 
of any other elementary spectrum-lines lesides the solitary 
sodium one. The spectra of the nuclei were continuons, the 
brightest ones showing all the prismatic colours in perfection ; 
and only one or two at the same time allowed some traceable 
evidence of sodium to be detected in their light, But a few 
of the green ‘“‘ Leonid” streaks were noticed in November to 
be, to all appearance, monochromatic, or quite undispersed by 
vision through the refracting prisms; from which we may 
at least very probably infer (by Ia:er discoveries with the meteor- 
spectroscope) that the prominent green line of magnesium forms 
the pri: cipat constituent element of their greenish light. 

Meteor-spectroscopes of a more efficient kind were afterwards 
devised and produced by Mr. Browning. Lut they remained, 
as far as I am aware, without any successful application until 
the nights of July 25th and 26, 1873, when the spectra of three 
streak-leaving shooting-stars were otserved through one of them 
by the enthusiastic astronomer of O’Gyalla, near Komorn in 
Hungary, Herr von Konkoly.2 The streaks of the first two 
meteors seen showed only the sodium-line ; tut in that of the 
third, which was an emerald-green meteor, the green spectral 
line of magnesium (Fraunhcfer’s solar line 4) was pleinly 
yisible in addition to the yellow sodium-line. The spectra 
of the nuclei were continuons, only the green region of the 
spectrum in that of the last meteor being of unu-ual brightness, 

On the morning of the 13th of October in the same year 
Herr von Konkoly again observed with Lrowning’s meteor- 
spectroscope the long-enduring streak of a large fireball, which was 
visible in the north-east at O’Gyalla. It exhibited the yellow 
sodium-line and the green line of magnesinm very finely, besides 
other spectral lines in the red and green, Examining these 
latter lines closely with a star-spectro:cope attached to an 
equatorial telescope, Herr von Konkoly succeeded in identi- 
fying them by direct comparison with the lines in an electric 
Geissler-tube of marsh-gas.2 They were visible in the star- 
spectroscope for eleven minutes; after which the sodium and 
magnesium lines still continued to be very Lightly observable 
through the meteor-spectroscope ; and the streak faded ont of 
sight in a comet-seeker, at last, twenty-five niinutes after it was 
first observed. 

In July and August, 1879,4 and in Angn.t, 1880,° Herr von 
Konkoly observed spectra of the nuclei and streaks of many 
Perseids and other meteors with the Browning’s metear-spectro- 
scope. The yellow sodium-line was conspicuous in most of the 
streak-spectra, and adjoining it there were seen in many cases 
the red line of hthium and another more distant red line sup- 
posed to be that of potassium; but the violet line of potassium, 

The Intellectual Observer, vol. x. pp. 38 and (with a coloured plate) 


61; August and October, 1866. ; i i. 
2 Monthly Notices of the Royal Astronomical Society, vol. xxxiii. 


1872-73), D- 5 ' 
: oy hee of the Royal Astronomical Society, vol xxxiv. (1873-74), 
p. 82. The description ‘‘lightning-gas’” there given of the tube is, as Hers 
von Konkoly afterwards informed me, a misprint for ‘‘highting"’ o1 
“eoal-gas,” ‘‘ mit welchem die Strassen belenchtet sind.” 


4 The Observatory, vol. iil. p. 157. 5 Ibid., p. 577. 
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probably owing to its relative weakness in comparison with the 
ted one, could not be observed. Green and blue lines of other 
elements were also noticed, among which the most frequently 
conspicuous one, next to the yellow sodium-line, was, again, 
the green line of magnesium, 

On Aungu t 13, 1879, the nucleus of an emerald-green bolide, 
as bright as Jupiter, produced a splendid continuous spectrum 
from red to violet, exhibiting first a bright sodium-line, and im- 
mediately afterwards the green magnesium-line also, and some 
others, <upposed to be those of copper, with two faint red lines. 
A simular bolide on August 9, 1850, showed on the continuous 
spectrum of its nucleus, besides the scdium-line very bright, 
those of lithium distinctly, and many metallic lines in the green 
and blue portions of the spectrum. 

This occurrence of carbon, magnesium, and other spectral 
lines (possibly of iron) in the vapour-streaks of shooting-stars 
and fireballs, establishes a more certain and unequivocal re- 
semblance between their chemical compositions and those of 
solid meteorites, than does the exhibition of the sodium-line, 
which, as Herr von Konkoly observes, may possibly be due to 
the original presence of saline particles in the airitself, But 
its extreme brightness in some, and total absence in other 
meteor-streaks, seems yet rather difficult to account for on that 
supposition, On the other hand the detection of carbon, while 
it agrees with the element’s occurrence in siderites and carbon- 
aceous aérohites, reminds us also of the abundant proofs which 
Dr. Huggins and other spectroscopic observers have obtained 
of the sume element’s prevalence in comets, Aud indeed the 
prolonged luminosity of meteor-streaks, with their complex 
gaseous spectra proceeding for long courses of time from an 
exceedingly attenuated atmosphere, is it-elf a physical riddle 
whose explanation as a mere que-tion of radiation can scarcely 
be very different from what is demanded by the phenomenon 
of self-luminosity in the known gaseous nebulz and in the 
envelopes of comets. 

Of Dr. Huggins’ applications of sidereal spectroscopy to 
neubule and comets, it may be mentioned that the extremely 
eventful discoveries are not individually named and notlced 
among the many high encomiums rightly bestowed upon that 
refined use of the spectroscope, in the opening address. But 
the results therefrom obtained were yet fully as revolutionising as 
regards the prevailing theories of tho-e bodies, and of the general 
plan of construction of the sidereal heavens, as some of the 
spectroscopic discoveries described in the fifty-years’ retrospect 
were (as is there lucidly related) thoroughly subversive of the 
formerly existing views of the internal phy-ical condition of 
the sun. 

If I have here ventured to disown, and to disclaim for myself 
some of the major accomplishments of meteor-spectroscopy by 
showing them to be the results of later, independent, and much 
more perfect observations, it is because, in comparison with 
the very significant amplification which those later observations 
have effected in the subject, the eacy recognition of the presence 
of sodium in meteor-streaks can only claim to be regarded as a 
slight and inconsiderable fir:t-adventure in a province of spec- 
trum analysis, the additions and improvements subsequently 
made in which have been attended with much more remarkable 
success. 

In the wide and accurate survey of the admirable opening 
discourse, which strays with truly lifelike fidelity over all the 
broad domains, the well-won fields and gallantly-scaled citadels 
of modern scientific knowledge, I shall, I trust, be pardoned 
if, in a matter of very little estimation by itelf, I thus attempt 
to remove and banish from the eulogies of the address a small 
and unobtrusive and apparently unconscious excrescence of the 
otherwise harmless and innocent transgres-ion, magnets componere 
‘parva. A. S, HERSCHEL 

Collingwood, September 12 


Sun-Spots 


ReEcorDS concerning phenomena are considerably enhanced 
in value if they include accurate determinations of the démes of 
occurrence. ‘This appears specially applicable to solar pheno- 
mena, and particularly to sun-spots, of which there must be 
many thousands of exact delineations without precise record of 
the times when the spots first appeared on the visible surface of 
the sun. No doubt there are several reasons to account for this 
unavoidable absence of valuable information; amongst others 
the intense brightness and heat of the sun make it an exceedingly 


disagreeable object for protracted telescopic inspection ; nor yet 
are we in a position at present to photograph it continuously, so 
that we are necessarily content to compare photographs taken at 
intervals of perhaps many hours, and to assume, or at any rate 
not to dispute, that events of great importance have not occurred 
in the intervals. This is the more to be regretted because a 
knowledge of solar events is comparatively of little importance 
uuless it helps us to ascertain what influence those events exercise 
on the earth and its inhabitants; and it is obvious that in com- 
paring solar and terrestrial phenomena the times of occurrences 
are of essential importance, if only to avoid ascribing an undue 
effect to a given cause. It thus follows that even an approximate 
time of the appearance of sun-spots is not without value, Ou 
these grounds, as well as on the score of magnitude, I communi- 
cate the following particulars of a recent appearance, or outburst, 
of sun-spots, which occurred within certain moderate limits of 
time. I premise briefly that a photoheliograph is in daily use at 
the Trigonometrical Survey Office, Dehra Doon, India, of which 
I have executive charge. At present the instrument yields but a 
4-inch negative, which is merely a microscopic delineation of 1} 
million millions square miles of solar surface ; however, as surely 


NORTH 


lracing from sun negative taken at Dehra Observatory, Great Trigono- 
metrical Survey of India. Latitude 30° 19 29 N.: Longitude 78° 5’ 40” 
E. Height above sea 2232 feet, on July 25, 1881, at 4.47 p m. Iccal 
apparent time. Spots visible in previous negative taken on the same 
day at 3.58 p.m. are coloured black; and the new spots which appeared 
between 4 and 5 p.m. are surrounded by a dotted circle. 


as the sun shines, so surely are at least two negatives taken of it 
daily. Interru) tions, even in a land of sunshine like this, 
sometimes occur; notably at the bursting of the monsoons, 
which occurred here last month (July), when the photo- 
grapker was compelled to take the sun whenever visible, 
rather than not take him at all. Under this choice of alterna- 
tions the first negative (or say N,) on July 25, 1881, was 
taken at 3.5$ p.m. of local apparent !ime ; it exhibited several 
sun-spots, as is now usual, and of which therefore little need 
be said, since solar observers are well aware that the sun has for 
some months past resumed a state of considerable energy in 
respect to development of features; the second negative, cr 
N,, was taken at 4.47 p.m. Oncomparing N, and N, it was 
at once seen that in the interval of 49m. a considerable group 
of spots had appeared in the neighbourhood of the sun’s centre. 
It is exceedingly difficult to exhibit an exact delineation of spots 
when the negative is on so minute a scale ; I however inclose a 
silver print, as well as a hand-tracing of Ng, from which the po-i- 
tion and magnitude of the group, z.c. the new group, mry be nearly 
inferred, This new group consists ofsixteen spots, of which no in- 
dividual spot is notably large, but there is this peenliarity about 
them all, that they exhibit hardly any penumbra, bnt consist almost 
entirely of well-defined umbra ; what penumbra appears, is 
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coufined chiefly to two spots, where it is seen only to the south- 
east ; imagine a round, straight hole bored through a stratum of 
sand sufficiently adhesive for the sides to remain erect for a lime, 
and after this suppose that the sand begins to fall inwards, 
creating a partial cone around to the south-east side ; this is the 
‘sort of progress that these two spots convey. As to magnitude, 
the spotsare scattered over an area of some 6000 millions of square 
miles ; while the collective area of the spats themselves is about 
630 millions of square miles, or, say, six times the area presented 
by the earth to the sun. Remembering that of solar change ‘‘a 
little goes a long way,” so far as we are concerned, who shall 
say that changes of this magnitude are inappreciable on the 
earth, however ineffectual the instruments we can now command 
may be able to measure them? But was this sudden change 
inappreciable? that is now the question. Unhappily the sun re- 
mained invisible till July 30, when two negatives were taken, 7.4, 
after an interval of just five days; so far as solar rotation could 
effect, the so-called new group of Ng should have been vi-ible not 
far from the sun’s western edge; but the entire grouphad vanished, 
leaving no trace behind. In the interim of five days two new spots 
had come out; of one of these 1 may add that the umbra is 
about 200 millions of square miles, and the penumbra some 700 
millions, presenting in all a single feature of more than 900 
millions of square miles, or say nine times the area exhibited by 
the earth to a distant spectator. This ends the purport of my 
letter. But 1 cannot help adding that [ believe the bright solar 
features or facule will eventually prove to be more effective 
exponents than the dark features or spots; asa matter of fact, 
faculazs commonly appear in abundance, covering considerable 
aveas and branching out from one another like coral reefs ; and 
it is a mistake to suppose that faculce exist only in the vicinity of 
spots ; the former may abound where the latter are quite absent, 
not only in a 4-iuch negative, but in a very fair 5-inch equa 
torial. But I suppose the world will be better informed some 
day. Meanwhile, surely the sun is worthy of more earnest 
attention, not only from points of attack already so ab'y occu- 
pied, but from others none the less important, though at present 
greatly neglected: need I name solar radiation and photo- 
graphy? Physicians are alarmed for the safety of our bodies on 
detection of even a trifling change in temperature ; but what do 
we know of fluctuations in the source of all terrestrial heat, 
though it be measurable with an actinometer? Again, land 
surveys are often made on hnze scales; but for the solar survey 
of 13 million millions of square miles, what is our largest deli 1ea- 
tion, and at how many spots round the world is the required 
daily record made? If a survey of London pays, depend on it 
surveys of the sun will pay all nations infinitely better. 
J. B. N. HeENNESSEY 
India, North-West Provinces, Mussooree, August 5 


Proneomenia sluiteri, Hubrecht 


In the report of the Proceedings of the Biological Section of 
the Britich Association which appeared in NATuRE, vol. xxiv. 
p. 501, there is a slight mistake in the notice of my friend Dr, 
Hubrecht’s paper on Proncomenia, This interesting mollusc is 
erroneously described as ‘‘one of the valuable finds of the 
Challenger Expedition.” So far as ] am aware, neither Proncomenta 
nor either of the other two genera of the Solenogastres ( Neontenia, 
Chetoderma) was obtained by the Challenger. The only two 
specimens of Proveomenia which are known to science as yet 
were dredzed by the Dutch Arctic Expedition of 1578 (or 1879), 
at depths of r10 and 160 fathoms iu the Bareuts Sea, It was 
not obtained by the IVidhelm Barents in 1880, but we may hope 
that the dredgings of this season have been more productive, for 
Dr. Hubrecht informs me that 1881 has be.n a very bad ice 
year, and that the /ii/hkelm Barents has not succeeded in pene- 
trating so far north as she has don: in previous years. The 
summer has therefore been devoted to dredging operations, and 
valuable results may be expected. The zoological results of the 
Dutch Arctic Expeditions of 1878 and 1879 are being published 
as supplemental volumes of the Néeacrlindische Archiv fiir 
Zoologie ; and in the second of these, which is now in course of 
publication, will be found an elaborate memoir by Dr. Hubrecht 
entitled ‘‘ Proneomenta sluiteri, gen, et sp.n., with Remarks 
upon the Anatomy and Histology of the Amphineura.” 

Eton Colleze, September 24 P. HERBERT CARPENTER 


Polydonia frondosa 


THE Medusa mentioaed by Mr. Archer in NATURE, vol. 
XXiv. ps 307, is undoubtedly Folydonia frondosa, Ag., figured 


in the Contributions to the Natural History of the United 
States. This Medusa was already known to Pallas, who de- 
scribed alcoholic specimens sent him from the West Indies by 
Drury. It is stated by Agassiz to be quite common along the 
Florida Krys, I have myself ob-erved it in great abundance at 
the Tortugas, in the moat of Fort Jefferson, and in the mud flats 
to the north of Key West. They occur there in from three to 
six feet of water, the disk res'iug upon the bottom, the tentacles 
turned upwards ; the disk pulsites slowly while they are at rest. 
Their habits when disturbed are well described by Mr. Archer. 
The young sometimes swim near the surface, and are far more 
active than larger specimens. When kept in confinement they 
also creep slowly over the ground by means of their tentacles, or, 
raising thems-lves sometimes edseways again-t the sides of the 
dishes, remain stationary for a considerable time. The re-em- 
blance of Polydonia when at rest upon the bottom to large 
Actiniz with fringed tentacular lobes, such as Phythactis, is very 
striking. The peculiar habits of Polydonia were noticed by 
Mertens in a species named by Brandt P, A/ertensi? in 1838 ; 
and found at the Carolines. The genus Polydonia was esta- 
blished by Brandt, and not by Agassiz, as is stated by Haeckel 
in his ‘‘System der Medusen.” ALEXANDER AGASSIZ 
Cambriige, Mass., August 27 


Constancy of Insects in Visiting Flowers 


Mr. A. W. Bennett's paper (NATURE, vol. xxiv. p. 501) 
on the ‘Constancy of Insects in Vi-iiug Flowers” recalls a 
note I made at Cromer during the hot weather of last July, On 
the cliffs west of that town, where flowers were very abundant 
and of various colours, J carefully watched the movements of » 
smal] tortoi-e-hell butterfly t» ascertain what flowers it visited. 
Tt was at first busy with bindwced ; then it left this for yellow 
bedstraw . (Galium cerum), returning presently to bindweed, 
Then it tried a thistle, which detained it some time, after which 
it shifted to ragwort, and finally revisited bindweed, It seemed 
equally busy with all these flowers, though so various in form 
and eolour. My tortoiseshell was therefore less constant than 
Mr. Bennett's, and its visits were succe-sive, there being no 
interludes on grass, leaf, tree-trunk, or ground, 


Iomerton College, L. J. T. Powkit 


? in Mr, me paper, p. 501, col, 2, line 31 from bottom, 
Or from yead Mere, 


Brewing in Japan 

WILL you permit me to point out a1 error which has crept 
into the report of my paper on ‘Brewing in Japaa” in List 
week’s NATURE, p. 405. After mentioning the points in which 
Ao? differs from malt, the report continues :—‘‘ Koji is pre- 
pared as follows: a mixture of steamed rice and water is allowed 
to remain in shallow tubs ata Tow temperature (o°5° C.) until 
quite liquid; it is then heated,’ and so on. The following 
alterations will make the account of the Japanese brewing pro- 
cess correct :—‘‘ Saf? (rice-beer) is prepared as follows: a 
mixture of steamed rice, 4@//, and water is allowed to remain in 
shallow tubs at a low temperature (0° — 5° C.) until quite liquid ; it 
is then heated, ..*’. Not using malt as we do in our breweries, 
the Japanese have discovered for them.clves a means of render- 
ing the rice-grains diastatic with allowing the embryo to germi- 
nate, This is effected by exposing the softened rice-grains to 
the action of dry steam, by which treatment the starch is gelati- 
nised ; when cold the spores of a mould are caused to grow over 
the surface of the rice, the mycelium being formed at the 
expense of the starch, and heat being liberated together with the 
usua] products of combustion. The albuminoid matter of the 
rice, which previously was for the most part insoluble in water, 
is, after the growth of the mycelium, found to be almost com- 
pletely soluble, and the solution possesses diastatic properties 
resembling thoze of malt extract. The main point in which it 
differs from the latter is in its superior hydrating power, for, 
unlike malt-extract, the solution of 4@¢ very quickly converts 
maltose into dextrose. This material (kGji) is then used instead 
of malt in the mashing process, the sugar formed from the rice- 
starch under the influence of the dissolved kdji being dextrose, 
which is further fermented hy the accidental] introduction from 
the atmosphere of the germs of a species of yeast, The change 
induced in the character of the albuminoid matter under the 
influence of the growing mould is remarkable, and, I think, 
novel, and the interest of the observations I have made lies in 
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the support they give to the opinion that the diastatic property 
is connected with the degree of solubility of the albuminoid 
matter, and in the fact that this may result as well from the 
growth of an organism foreign to the grain as from the germina- 
tion of the embryo itself. R. W. ATKINSON 
College of Science, Newcastle-on-Tyne, September 19 


Integrating Anemometer 


PERMIT me to observe that the iutegrating anemometer 
devised by Mr. Shaw and Dr, Wilson, an abstract of whore 
paper, read before the British Association (Section A), appeared 
in your issne of September 15 (p. 467), is in principle and in 
several of its details identical with a machine intended for the 
mechanical reduction of anemograms of the Kew pattera adopted 
by the Meteorological Office, a deseription of which, with 
draw ngs, was placed by me in the hands of Mr. R. T1. Scott, 
and by him transmitted to Prof. Stokes in February last, It is 
however to be noted that there is a fundamental objection to the 
mode in which such machines deal with the data submitted to 
them, namely this, that the air d.es not, in fact, move parallel 
to itself, as ¢#ese integrators and Lambert’s well-known expression 
as:ume that it does. In other words, the integrator should con- 
cern itself only with those particles of air which ave passing the 
anemometer at each instant, 2¢. with the directions and velocities 
of successive elements cof the wind at a fixed point. Dr. von 
Oetlingen (Wild's ‘‘ Repertorium fiir Meteorologie,” Band v.) 
has shown this. CHARLES E. Burton 

38, Barclay Road, Walham Green, S.W., September 22 


Red Rainbows 


THE accouuts in NATURE, vol. xxiv. pp. 431, 459, of pink and 
red rainbows induce me to mention one of a rose colour which 
was seen in this neighbourhood at sunset ye.terday afternoon, 
Just before setting, the sun shone out with a pale giulden glow, 
but about the north and east there was a general cloudiness, 
dark inky purple with light masses of cloud floating from north 
to south, and as the sunset glow lost its golden and assumed a 
ruddy appearance, these floating clouds took the same colour, the 
general cloudiness beyond retaining its purple character, and on 
looking north-east there was the rainbow, or rather the lowe-t 
part of the left hand of the bow, almost perpendicular, but 
inclining, of course, to the east; the general colour was rose, 
but along the inner side the prismatic colours were plaily 
seen. It lasted for about five minutes, and was seen by others 
who were just giving up shooting, about a mile from tbe house. 
The clonds in the west soon put on a stormy appearance, and 
rain began to fall, A. TREVOR CRISPIN 

Hyde End, Brimpton, Reading, September 23 


Hay Fever 


In Mr. Hannay’s letter on Hay Fever (p. 485) two facts are 
mentioned, viz., that ‘‘those whoare afflicted with hay fever are so 
owing to the tenderne.s cf the internal lining of the nose,” and that 
“in Scotland hay fever is practically unknown.” Ly connecting 
these facts 2 probable remedy is suggested, viz., the use of sunff. 
That this habit de-troys the natural tenderne-s of the internal 
lining of the nose is evident from the insensibility of the s:uff- 
taker to d.-es that furiously irritate the nostrils that have been 
differently educated. As Scotchmen generally aie either snuff- 
takers themselves or descended from snnff-takers, a direct or 
hereditary insensiLility may explain their immunity from this 
affliction, Nut being one of its victims, Iam unable to try the 
experiment, which sliould be started a few weeks before the 
season cummences, in order to gradually develop the acquired 
insensibility, W, Mattrieu WILLIAMS 

Stonebridge Park, Willesden 


In NArvuRE (vol. xxiv. p. 485) Mr. Hannay remarks that 
“no remedy yet published will cure hay-fever.” Has Mr, 
Hannay read Dr. Blachley’s ‘‘ Hay Fever” (Baillitre, Tindall, 
and Cox, second edition, 18$0)? It will he found that Dr. 
Blackley has used the treatment meutioned in NATURE, viz. the 
protection of the mucou. membrane of the nose from pollen, 
with success both on himself and other persons subject to the 
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subject in the Lavcet of July 16, p. $2, by Dr. Thorowgood, and 
another by Dr. Blackley in the Zancet of August 27, p. 371. 
Mr. Tannay’s treatment is essentially the same as that published 
by Dr. Blackley, though in the latter the incoavenience of 
plugging the entrances to the nasal ducts, and of the stoppage of 
the proper air-passages, is avoided, whilst the mucous membrane 
of the eyes is also protected. WigtCo 
September 24 


Electric Light in Collieries 


THE writer of the article in NATURE, vol, xxiv. p. 383, has 
overlooked the long account given in the 77es of June 14, 1881, 
of the visit paid by the Accidents in Mines Commissioners to the 
Pleasley pit, near Chestertield, where the first important applica- 
tion of the light was made nearly three months ago. Credit 
sh ould be given to Mr. Swan and to Messrs, Crompton and Co., 
who for more than a year have been experimenting with, and 
perfecting, the lamps, &c., rather than to those who may have 
the good fortune to adopt that which the DPleasley trials proved 
to be so perfect ; and, as one who was present with the Royal 
Commissioners, 1 think it only fair to call your attention to what 
is probably a slip in your report. SESAMY 

London 


THE ORIGIN AND FUNCTIONS OF THE 
BRITISH ASSOCIATION 
M* 


attention has been called to a pamphlet published 

by Mr. W. H. Harrison, purporting to contain a 
correct account of the first founding of the British Asso- 
ciation for the Advancement of Science. J am sure that 
Mr. Harrison, in common with such other readers of 
NATURE as take an interest in the affair, will be glad to 
hear my father speak for himself upon a matter which Mr. 
Harrison, with the amount of information at his disposal, 
could only treat of as a subject of speculation. The 
paper which I inclose was addressed to Sir Edward (then 
Colonel) Sabine ; and I think I may claim for it that it is 
written with much clearness and impartiality. You may 
perhaps also consider the letter of importance at this 
moment, as pointing out what was the view taken in those 
early days of the proper functions of the Association. 
The wisdom of this view is abundantly evident now that 
scicnce has been so widely popularised, and that little 
more of real work remains for the Association beyond the 
just apportionment of its funds for scientific purposes. 
In respect to the numerous scientific letters addressed to 
my father by Buckland, Murchison, Smith, Sedgwick, 
Scoresby, Humboldt, Wollaston, Davy, Sabine, Faraday, 
Brewster, Babbage, Prout, Herschel, Whewell, Forbes, 
Liebig, De la Béche, Lyell, and others, 1 hope some day 
to cause a selection of them io be produced, in a form 
which may be of interest, and perhaps of use to the 
public. E. W. HARCOURT 

Nuneham Park, Abingdon, September 23 


Account of the Formation of the British Association by the Rev. 
WV. Harcourt 


‘“*To COLONEL (AFYTERWARDS StR EDWARD) SABINE 


“7 HAVE received from the President of the Philosophical 
Society of Hull (1853), where you know the British Association 
is about to meet, a memoir which he has put into public circula- 
tion descriptive of the nature of that body, its early history, and 
the specific services rendered to il by individuals, 

‘*The task which Mr. Frost has undertaken is one of a difficult 
and delicate kind ; and I was not surprise. to find his description 
of circumstances with which he had no means of being intimately 
acquainted somewhat inaccurate and defective. 

“-Mr. Frost informed the public that when in 1831 Sir David, 
then Dr., Brewster, made proposals that meetings for promoting 
science by 7ézzzons of scientific men similar to those which pre- 
vailed abroal sh.uld be held in England and commenced at 
York, the country had been duly prepared and predisposed for 
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particnlar its universities. It would have teen letter if these 
strictures, now forgotten, had not been adverted to, especially 
with reference to the Association. The trnth is, they formed the 
chief difficulty in carrying such a proposa] as had heen made 
into effect. It was clear that any attempt at scientific association 
not headed cr joined by many persons who conld not but fee} 
aggrieved by the strictures referred to, and who have been since 
among the chief lights of the in.titution, wenld probably have 
led to results more mischievons than beneficial to science. 

* As soon as Dr, Brewster’s propo-al was made, and before it 
could be acceded to, I thonght it needful to enter into correspond- 
ence with numerous inJividuals thns situated, and finding tha’, 
agreeing for the most part in the opinion that such révzons would 
operate for the benefit of science, they lost sight of all personal 
feelings, and consented to co-operate on certain conditions, I 
proceeded to draw up the scheme which was ultimately 
followed. 

‘Tt is a mistake to consider this Association as having teen 
formed on any foreign m-del. My conception of the manner 
in which a great scientific combinatixn might be effectually 
worked in England was founded on different principles. No 
one could be insensible of the advantaze to be derived from 
bringing men of science together to confer and discuss 3 but 
even this point I considered it impo s.ble to gain withont ex- 
tending our views considerably further. I did not believe that 
the great labourers in science would undergo the inconvenience 
and interruption of travelling to various places to meet one 
another, as a continnons system, on mere invitation, and for the 
sole purpose of discussion, and I knew that if snch men shonld 
absent themselves from the meetings, those meetings wonld 
become no better than foci of sctolism and vanity. 

‘*T therefore proposed to found the Association on the prin- 
ciple of acgeiring funds to be devoted to the expenses of un- 
remunerative objects of science, of levying such funds from the 
multitudes of per-ons who might be expected to feel interested 
in scientific discussions at populous places, and giving the appro 
priation of them fir-t to the selection of committee-men attacked 
to the various sections of science, and secondly to the final 
determination of the whole body of actual scientific labourers 
at the meeting assembled in general committee. 

“ To this principle in the constitution of the Britich Associa- 
tion its success has heen mainly due. To this principle we 
owed, for instance, the unintermitting attendance, tothe time of 
his lamented death, of one of its ablest members, Mr. Paily, 
under whore direction one of the largest applications of its 
funds was made. 

“These grant: of assistance, conjoined with requests to indi- 
viduals to execute particular tasks for the interests of science, 
have given the exertions cf the Association as a body a direct 
utility peculiarly its own, tending far beyond the promiscuous 
discussions of the sections hoth to advance materia] objects and 
to maintain the attendance at its meetings of persons pursuing 
such objects, 

‘«The wealth, the pnblic spirit, the intelligence, the curiosity, 
of the great cities of the United Kingdom, offered great en- 
courazement to the financial part of this plan, which by its adoption 
has enabled the A-sociation to carry ont its entire objects not 
only in regard to liberal grants for scientific objects and in de- 
fraying all expenses incidental to its operations atid es:ential to 
its permanence, but even in maintaining an establishment of its 
own for experimental research. 

‘This plan, proposed by me at York, was adopted in all its 
detail, and my acceptance of the othce of geneial secretary 
enabled me, with able and zealous co-operation, to work a 
machine of great magnitude and complexity with a success 
surpassing my expectations from 1831 to 1837, during which 
years I was charged with its chief ma'agement, and revised 
all that was printed in its name. 

“The cordial reception of the first meeting of the Brirish 
Asscciation by the city of Vork, the hospitality of Bishopthorpe, 
the countenance of the Royal President of the Royal Society, 
the presence of Lord Fitzwilliam, the aid of Prof, Phillips, the 
attendance of the distinguished philo-opher Brewster, with Bris- 
bane, Robison, Forbes, and Jchn-ton, the attendance frcm 
London of Murchison, from Dublin of Provost Lloyd, from 
Oxford of Danbeny, from Manchester of Dalton, the concur- 
rence of Buekland and Whewell and Conybeare, and many 
others of known repute, these incidents helped to launch the 
vessel ; of the early history of which, if any one would write 
accurately of that part of its history, he may record that 
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Brew-ter first proposed that a craft sh-uld he bnilt wherein the 
uvited crew of British science night -ail, and manfully embarked 
in it all his high cientific rej utation ; but for myself I must te 
allowed to claim that 1 manned the sbip, that I constructed her 
charts, ard piloted the vescel for six years. The labonr which I 
bestowed on this service hes since hen divided among more 
capable hands ; but none of ns conld have worked the vessel at 
all without the constant and invaluable helping hand of the 
assistant-secretary, Prof, Phillips. 

**T am induced to put down on paper and trans‘nit to you, as 
actual President of the As-ociation, a statement of the real facts, 
without the lea-t intention, however, of involv'ng either yon or 
any one else in c: ntroversy on the subject.” 


THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARIS 


HE Exhibition must be pronounced a great success, 
Even those who are well read in electricity are 
taken by surprise at the display of power presented; and 
the first favourab!e impression is strengthened as further 
examination discloses the immense varicty of applications 
exhibited and the beauty of much of the machinery. 

The first thing seen on approaching the Exhibition 
from the city is the Siemens electrical railway. It is 
about a quarter of a mile long, with a sharp turn at one 
place. The carriage is a good-.ized tramcar, and pre- 
sents no special feature to a casual obscrver, cxcept two 
wires which travel with it, and connect it by running 
contacts with two aérial guides suspended on posts like 
telegraph posts. The prime moycr is a steam-cngine 
near the centre of the Exhibition, which drives a dynamo- 
electric machine. The continuous current which the 
latter furnishes is led to the aérial guides, and is con- 
ducted by the two travelling wires to an electro-magnetic 
engine beneath the floor of the carriage which drives the 
wheels. Passengers are conveyed by this tramcar ata 
small charge between an outdoor station and a station 
just within the Exhibition. 

On entering the building by this tramway one of the 
most prominent features is the collection of powerful 
engines which occupies the whole of the space under one 
of the side galleries. They are for the most part dynamo- 
machines driven by steam-cngines. The dynamos are 
close to us as we walk down the main passage on this 
side; the steam-engines, which drive them by belts, are 
a little further back; the furnaces and boilers are close 
to the outer wall. Wires are 'ed from the dynamos to 
electric lamp, some of them close at hand, and others on 
the opposite side of the building, or overhead. 

Every variety of electric lamp is of course to be seen, 
and thcir regulators furnish a very interesting study. To 
illustrate their diversity we may mention that in the Brush 
system the regulation depends on the variation of resist- 
ance in a series of carbon plates as they are mere er less 
strongly pressed together; in the Crompton it depends 
on the frictional support of a vertical metallic rod by two 
pieces which pinch it between them, and pinch it more or 
less strongly according to the strength of the current ; 
while in the Pilsen lamp a spindle-shaped piece of iron is 
the common core of two electromagnets one above the 
other, and is drawn up or down as the contact in one or 
the other prevails. Then again there are the Serrin and 
other well-!nown forms of lamp, in which the carbons are 
caused to approach by means of clockwork, which is 
regulated by the strength of the current. There is the 
Jablochkoff candle, in which the two carbons are parallel 
and separated by plaster of Paris; the Jamin, which is 
something like the Jablochkoff, with the plaster of Paris 
removed, and only air between the carbon pencils; the 
Werdermann, in which acarbon point below bears against 
a flat block of carbon above (the point being the positive, 
and the block the negative terminal); the Joel, in which 
a carbon point below bears against a disk of copper 
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above; and the Soleil, in which the point of contact 
between the carbon point and the copper is surrounded 
by chalk or lime, which is rendered incandescent. 

Then there are the “ incandescent lamps,” specially so 
called, in which a thread of carbon a few inches long is 
inclosed in a vacuous space where, as there is no oxygen, 
there will be no combustion, and the carbon dges not 
waste. Swan’s light, which is of this class, occupies a 
very conspicuous place in the Exhibition, and is used for 
the illumination of the Salle des Séances, in which the 
meetings of the Congress are held. Edison's two rooms 
are nightly thronged by visitors, who come to see not 
only his lights, but his numerous other inventions, which 
are here exhibited. Lane-Fox’s light and Maxim’s (which 
has been stopped by some accident) belong ta the same 
class. No opal or ground glass is necessary with incan- 
descent lights, as they are less dazzling than arc lights. 
They certainly give very beautiful illumination to a room, 
and their convenience for lecture-room purposes was well 
seen on the occasion of an illustrated lecture given by M. 
Mercadier in the Salle des Séances at the meeting of the 
Society of Telegraph Engineers on Thursday last. They 
can be extinguished in a moment and re-lighted in a 
moment. 

The Exhibition is open in the daytime from 1o till 6, 
and in the evening from 8 till 11. The largest attendance 
is in the evening, when the lights are in full action. 
Besides those inside, which make the interior almost like 
daylight, there are two very powerful lights above the 
roof, which are furnished with reflectors, and throw beams 
of light like comets’ tails in various directions. 

The Congress commenced its sittings on the 15th inst., 
when an opening address was delivered by M. Cocheéry, 
the official president, and the hours of meeting and other 
details of organisation were arranged. The foreign 
members were called upon to elect three vice-presidents 
to join the three French vice-presidents (all official) who 
had already been named. After a brief conference Sir 
William Thomson, Prof. Helmholtz, and Prof. Govi of 
Naples were proposed 2nd unanimously elected. I]t was 
agreed to divide the Congress into three sections, devoted 
respectively to theoretical electricity, telegraphy with 
telephony, and miscellaneous applications of electricity, 
including the electric light ; the first section meeting at 
9.30a m,, the second at 2, and the third at 4 p.m. Each 
section has sat for about two hours daily, an interval of 
two hours between the first and second being allowed for 
déjeuner, 

M. Dumas was elected president of the first section, 
with Prof. Kirchhotf and Dr. De La Rue as vice-presi- 
dents, Prof. Mascart and M. Gérard being secretaries. 
The discussion of the subject of international electrical 
units, the choice of which is regarded as the most impor- 
tant work of the Congress, was then begun, and occupied 
the rest of the sitting. Sir William Thomson introduced 
the question in a very lucid speech, in which he described 
the course which had been taken by the British Associa- 
tion, and recommended a substantial adoption of the 
British Association system. He was followed by Profess- 
ors Wiedemann and Helmholtz, who favoured the adop- 
tion of a mercurial unit of resistance; and a large com- 
mittee, containing men of both views, was appointed to 
draw up a Report. This Report was anxiously awaited, 
and was presented onthe roth inst. It consisted of the 
following seven recommendations, which had received 
the unanimous consent of the Committee, and have now 
been formally adopted by the Congress. 

1, The fundamental units for electrical measurements 
to be the centimetre gramme and second (C.G.S.). 

2. The practical units ohm and volt to retain their 
Fresent definitions, 10° for the ohm and 10% for the volt. 

3. The unit of resistance (ohm) to be represented by a 
column of mercury of a square millimetre section, at the 
temperature zero Centigrade. 


4. An international commission, to be charged with the 
duty of determining by new experiments, for practical 
purposes, the length of the column of mercury, of a square 
millimetre section, at zero Centigrade, which represents 
the value of the ohm. 

5. The name Ampére to be given to the current pro- 
duced by a volt in an ohm. 

6. The name Coulomb to he given to the quantity of 
electricity defined by the condition that an Ampére gives 
one Coulomb per second, 

7. The name Farad to he given to the capacity defined 
by the condition that a coulomb in a farad gives a volt. 

It will he observed that the “ weber,” a unit familiar to 
British electricians, is not mentioned in these resolutions. 
The reason, as stated by Prof. Helmholtz to the Congress, 
is that Weber himself employs a unit of current derived 
from the millimetre, milligramme, and second, and this 
unit, which is one-hundredth of the C.G.S. unit, or one- 
tenth of the weber, as commonly understood by British 
electricians, is known as “the weber” in Germany. 

The reason for adopting a mercurial standard defined 
by size was explained by Sir William Thomson to be the 
desire to guard as much as possible against secular 
change. 

It transpired in the discussions which took place in 
committee that mercurial standards, as actually con- 
structed, are glass tubes which must be refilled with 
mercury every time they are to be used. The external 
communications are made by means of platinum wires 
attached to plates of the same metal, the latter being well 
amalgamated before use. It is obvious that these opera- 
tions involve much more labour and risk of error than 
comparison with a standard coil; and we therefore do 
not anticipate that recourse will be had to the mercurial 
standard except on rare occasions. Coils willas hereto- 
fore continue to be used for all ordinary measurements of 
resistance. The international committee which is to 
make the new determination will be nominated by the 
governments of the various countries concerned, and 
independent determinations will doubtless be made by 
different members of the committee in different Jabora- 
tories. It will thus be seen what amount of consistency 
is attainable in such measurements, and whether it is 
sufficient to render the standard practically accurate. The 
German authorities assert that accuracy to one part in 
two thousand can thus be ensured. 


THE CAUSE OF COLLIERY EXPLOSIONS 


NE of the most instructive documents evcr penned 

on the subject of the cause of explosions in collieries 
has recently appeared, in a lately-issued Blue-book, in the 
form of a Report to the Home Secretary by Prof. Abel, 
C.B., F.R.S., of Woolwich, who, at the request of the 
Home Department, conducted a series of experimental 
researches upon the cause of the terrible disaster at the 
Seaham Colliery on September 8, 1880. In 1845 Fara- 
day and Lyell first directed attention to the influence 
exerted by the presence of coa/-dust in mines upon the 
magnitude of an explosion of fire-damp. In 1867 and 
1875, the subject was further advanced in France hy 
Messieurs Verpilleux and Vital, the latter of whom showed 
that air charged with fine coal-dust, rich in inflammable 
material, may explode when there is present a much 
smaller proportion of true fire-damp than is of itself suf- 
ficient to constitute the atmosphere an explosive one, 
Still more recently Mr. W. Galloway has conducted a 
valuable series of investigations and experiments, the 
results of which have been communicated to the Royal 
Society in three very important memoirs. In the first of 
these he showed that a certain mixture of air and coal- 
dust, not itself inflammable, became so when there was 
also present a much smaller proportion of fire-damp than 
any Davy lamp could detect. In the second he showed 
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that the return-air from the ventilating shaft of a mine 
may actually contain enough fire-damp to become inflam- 
mable when coal-dust is diffused into it. In the third he 
concludes that the influence of the coal-dust must not be 
considered as merely aggravating and increasing the 
explosion originating with the presence of fire-damp, but 
that the presence of the dust must be regarded as the one 
thing which, if a small explosion takes place anywhere, 
will accumulate and carry forward the force of the explo- 
sion with ever-increasing energy into every empty space 
in the workings, however ramified. 

During the current year, experiments have also been 
made on the subject; at Harton Colliery (Durham) by 
Mr. Wood and Prof. Marreco, at Broad Oaks Iron- 
works by the Chesterfield Committee of Engineers, at 
Garswood Hall Colliery (Wigan), by Mr. Smethurst and 
the Royal Commission on Accidents in Mines, and 
lastly at Woolwich by Prof. Abel. The general character 
of the experiments has been on a plan originally devised 
by Mr. Galloway: viz. to expose to a flame, or to the 
flash of a small cannon, a stream of air in a miniature 
gallery into which any desired percentage of coal-gas or 
fire-damp was introduced, and into which coal-dust could 
be diffused by a hopper; arrangements also being made 
to raise the temperature of the gases, and to increase 
their velocity at will. The majority of the experimenters 
believe that in no case does a mixture of air and coal- 
dust without fre-damp explode, although the Chesterfield 
Committee think they have evidence that flame will 
travel in dust-laden air without a trace of fire-damp 
being present. This matter is of great importance, for it 
has been shown that in flour-mills explosions which have 
occurred may be traced to the presence of combustible 
dust in the air. 

Prof. Abel had placed in his care thirteen samples of 
dust, some burnt, others unburnt—collected from differ- 
ent parts of the Seaham mine; which samples were sub- 
jected to careful examination in the microscope, and to 
chemical analysis. They were found to contain from 
64°83 to 99°75 per cent. of pure coal-dust, some of them 
containing ash, grit, and fine sand in various proportions. 
They were then tested as to their power to aid in producing 
explosions in an experimental gallery. The gas employed 
was an explosive pit-gas, of such a quality that a mixture 
containing only 3°5 per cent. of the gas with air when 
travelling with a moderate velocity (from 200 to 1000 feet 
per minute) was ignited by the flame of a naked Davy 
lamp. In perfectly still air from 4 to 4°5 per cent. of the 
same gas was necessary to produce the same result. 
Currents of mixtures of this gas were conveyed into the 
experimental gallery at a velocity of 600 feet per minute, 
and ata temperature of 80° F.; a naked Davy lamp, its 
flame protected from the draught by a small screen, being 
placed in the gallery at about 12 feet from the place 
where the dust was supplied to the current. More 
and more fire-damp was gradually added until explosion 
took place; that dust being regarded as szost sensitive 
which produced explosion with the least percentage of 
fire-damp. When the relative sensitiveness of the various 
samples of dust had thus been ascertained, it was found 
that, of the four which stood head of the list in point of 
sensitiveness, three headed the list also in point of rich- 
ness in combustible matter and in point of fineness of 
texture. But the sample which stood third in point of 
sensitiveness was not only not the finest, but stood abso- 
lutely bottom of the list, in point of richness. It there- 
fore appeared that porosity and mechanical condition are 
more important than combustibility of the dust in bring- 
ing about the ignition of a fully explosive gas. Prof, 
Abel was led, in consequence, to try whether the ignition 
of a mixture of air and fire-damp in a low percentage not 
inflammable of itself by contact with a lamp-flame could 
be brought about by the agency of a wholly incombustible 
dust. Accordingly dust such as calcined magnesia, pow- 


dered chalk, and slate-dust was tried ; and it was found 
that instantaneous explosion was thereby produced in 
currents of air containing only 3 to 3°5 per cent. of fire- 
damp. It appears then that dus¢ of any kind, as a finely- 
divided solid, can operate in determining the explosion of 
an otherwise harmless mixture of gas and air; probably 
by furnishing, as the particles pass through the flame, 
successive red-hot nuclei, by which the heat is localised 
and rendered more intense. 

In the special case of dust that is both fine and com- 
bustible, as coal-dust may be, it was proved that so small 
a proportion of fire-damp as 2 per cent. in moderate 
currents may determine the propagation of a flame by 
coal-dust. Now, as it is stated on the best authority that 
the most experienced eye cannot detect the presence of 
2 per cent. of fire-damp by its effect on the flame of the 
ordinary Davy lamp; and as (in spite of all the host of 
little inventions to detect smaller percentages) the Davy 
lamp remains the only practical] test of the presence or ab- 
sence of fire-damp in fhery mines, it follows that, in every 
mine where there is any fire-damp a? c//, the mere dust of 
the mine constitutes an element of danger of which the risk 
is simply incalculable. When we add to this that experi- 
ments, made by firing such small blasts as eighty grass 
of gunpowder may represent, show that dust may cause 
the propagation of flame in air-currents containing per- 
centages of fire-damp far smaller than uny of those men- 
tioned above, it is clear that whatever the risks with 
Davy lamps may be, they sink into insignificance beside 
the frightful dangers attending the firing of a shot for 
purposes of blasting. The practice of blasting the coal 
cannot be too emphatically condemned. It is at best a 
lazy and slovenly process of getting the coal, and con- 
sidering the risks it entails, ought to be stringently and at 
once put down by legislation. 

The practical moral is that, while the Davy lamp is to 
be regarded more than ever as a necessary of work in 
the pit, it cannot be regarded in any way as a safeguard 
of absolute kind against explosion ; still less can it be 
regarded as an indicator of the presence or absence of 
impending danger, inasmuch as it is absolutely incompe- 
tent to detect such feeble percentages of gas as Prof, 
Abel has shown to be dangerous in the presence of the 
inevitable dust of the mine. 

Science, which gave us the safety-lamp, must therefore 
be called upon once more to provide efficient substitutes. 
(1) A new lamp, electric or otherwise, must be devised, 
which shall be wholly independent of a supply of air 
from the galleries in which it is used; (2) an indicator 
must be invented to do what the Davy lamp fails to do, 
viz. to detect in the workings of the mine the presence of 
a proportion of fire-damp less than 2 per cent., and to 
indicate rapidly and accurately its amount. Let us hope 
that Prof. Abel will crown his labours by giving us such 
new instruments. 


ITHE LANDSLIP AT ELM 


a PE Swiss papers contain valuable information as to 
the landslip which occurred on September 11 in the 
valley of the Sernft River, in the canton of Glarus. The 
month of September is notable in Switzerland for land- 
slips. Thus the great landslip of the year 1618, which 
buried the whole of the town of Plurs in Graubiinden, 
with its 2340 inhabitants, occurred on September 4; and 
the great downfall of the Rossberg Mountain, which de- 
stroyed the village of Goldau, with three other small 
villages, burying 111 houses and 457 persons, and filled 
up the Lake of Lowerz, occurred on September 2, 1807, 
The very heavy rains of the last few weeks have softened 
the rocks on the slopes of the Plattenberg Mountain, 
at the foot of which, at a height of 3330 feet, was situated 
the village of Elm, now almost completely destroyed by 
the landslip. The clay-slate quarries which were worked 
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upon tbe same slope have divided the masses of the rocks 
into large pieces, whilst the frequent earthquakes of the 
last months have given risc to large crevices in the slates 
and limestones. Already on September 9 it was perceived 
that the soil at the quarry was in slow motion, and a 
house situated immediately below was evacuated. Two 
days later, hetween five and six o’clock in the afternoon, 
it was seen that the forest on the slope of the mountain 
began to move, the trees being bent like a field of corn 
during a strong wind; they then rushed down, together with 
the rocks situated above the quarry, breaking up into thou- 
sands of pieces. This formidable stone avalanche reached 
the village, the trees were bent like straw, and the houses 
moved by the pressure of air pushed by the landslip. 
Men and honses were thrown on the opposite side of the 
valley, smashed against rocks, and buried by the landslip, 
which, as in the catastrophe of the Rossberg, crosséd the 
valley and rose up-hill on its opposite side. The first 
landslip destroyed that part of the Elm Commune which 
is named Unterthal; but a second one followed imme- 
diately, destroying the village, and throwing the houses 
on the opposite side of the valley, one kilometre wide. 
The picturesque valley of Unterthal is now covered with 
a mass of mud, earth, and stones, thirty to forty metres 
thick, on the surface of which are seen blocks of the size 
ofa house. The length of the landslip is about two kilo- 
metres, and the opposite side of the valley is covered 
with stones and blocks on a space of about too metres. 
The Sernft River, which flows in the valley, is barred by 
the débris, and has formed a small lake. The number 
of persons killed is about 160, Another small landslip 
occurred on the following day, and the slope of the moun- 
tain continues to be in motion. According to a report of 
Prof. Heim the remnant of the village is also threatened 
by a Jandslip, the Risikopf, or Grosskopf, being creviced 
and undergoing subsidences which render a landslip 
most probable, not so large, however, as the preceding 
one. 

The 7izes Geneva correspondent writes under date 
September 19 :—‘“ According to the measurements and 
estimates of Prof. Heim, of Zurich University, who has 
just visited Elm, the earthslip of yesterday week, though 
less destructive of human life than the earthslip of Plurs 
and Goldau, probably exceeds in extent either of those 
catastrophes, great as they were. The portion of the 
Tschingel Alp which broke away from the parent moun- 
tain measured at its base ,oo metres by 350 metres. The 
length of its projection outwards cannot, of course, now 
be ascertained. The length of what Prof. Heim calls the 
débris stream is 1500 metres, and varies in breadth from 
300 to foo metres. The distance of the extreme end of 
the stream from the place whence it broke away is 2000 
metres. The extent of the valley bottom, which is toler- 
ably even, covered by «dis is computed at 570,000 
metres, while the entire mass makes a total of 900,000 
square metres. From the lower part of the valley to the 
upper joint of rupture the height 1s 620 metres. The fall 
was, therefore, a little over 2000 feet. The lowest esti- 
mate of the contents of the slip, according to the ad- 
measurements of the engineers, is 10,000,000 cubic metres. 
It contains, says the Professor, enough stone to build two 
cities as large as Zurich, and the population of Zurich is 
76,000, Some of the blocks, which are heaped 112 
metres higher than the village of Elm, measure 1260 
cubic metres, and are estimated to weigh 3300 tons. If 
the other earthslip, which is regarded as imminent, 
should take place, all that remains of Elm will be 
destroyed.” 

The heavy rains of the last weeks have caused several 
other landshps in Switzerland and Savoy. In the Upper 
Singine, in the canton of Freiburg, the soil is in slow 
motion in the valleys of the Gérine and Singine rivers, 
and a landslip of some importance has occurred at 
Planfayon. Another landslip occurred on September 2, 
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close by Bernex village, on the slope of the Dent d’Qch, 
and it is rather remarkable by the circumstance that it 
occurred in a broad open valley where onc never would 
suppose the possibility of a gliding of rocks. 

A further interesting result of the recent heavy rains is 
that the Lake of Bicune, which is somewhat lower than 
that of Neuchatel, is now so full that its water runs into 
the Lake of Neuchatel, inundating its sbores. 


PHENOMENA DEVELOPED BY HELIOSTATIC 
STAR-DISKS 


HELIOCSTAT of the highest class is doubtless 
beyond the means of ordinary observers, but such 
an instrument as the one now described is readily obtain- 
able. Three sets of achromatic lenses forming a focal 
power of forty at ten inches, or a miniaturing power of 
one-fortieth, are in general sufficient. If formed into a 
microscopic object-glass, the front is turned towards the 
sun. The glass then refracts a beautifully small star-disk, 
which, owing to the large angular aperture of the com- 
bination, remains steadily in view for several hours. The 
optical characters of this disk vary considerably with the 
quality of the lenses; practically a very fine one-quarter 
by Powell and Lealand produces disks of remarkable 
beauty and precision. In some cases a plane mirror is 
conveniently attached to reflect the oblique solar rays. 

The instrument thus provides a stationary solar star- 
disk for continuous observation. No clockwork or ma- 
chinery is required. The size of the disk is one-fourth of 
the sine of the solar diameter, or nearly 45-10,000ths of 
an inch. 

A more brilliant form of surpassing effulgence is occa- 
sionally employed by a 3-inch lens placed before a right- 
angled prism An aérial image of the sun thus produced 
outshines the electric light. These disks are viewed at a 
distance of ten feet. 

It is proposed to describe first their use In microscopic 
research, and secondly for telescopic vision. 


Il. MICROSCOPIC RESEARCH 


The Miniature Method—A strong plate fitting the 
upper stage of the microscope by means of screws is 
pierced in the centre by an aperture carrying the 
“ societies” standard screw, into which an objective can 
be firmly screwed. The stage motions then give readily 
the necessary adjustments for coincidence of optical 
axes. This is called the séage-holder. All previous 
methods of fixing the objective in the sub-stage have 
been abandoned; the necessary steadiness being almost 
unattainable. 

Phenomena of Heliostatic Star-Disks produced by the 
Oune-guarter,—Stage-holder armed with an inverted 1-32nd 
water-immersion. The miniature of the star-disk is now 
viewed microscopically with a 1-16th immersion. When 
both of these objectives are adjusted for the most bril- 
liant vision, distant foliage ts distinctly visible. A fag- 
staff carrying the Union Jack 180 yards away displays its 
double cross. The fine lightning-rod surmounting it is 
distinctly visible. Houses on a hill glisten in the sun- 
shine ; but conspicuous above all is the minute solar star- 
disk blazing with all the glory of a midday Sirius at the 
open window-sill. . 

Here the favourite tests for telescopic precision come 
richly into play. A minute brilliant bead surrounded by 
the most intensely black ring—the more wonderful as the 
brilliance seems to heighten its rare and beautiful deli- 
cacy and blackness—comes up and plays into expanding 
coloured rings on each side of the principal focal point. 
(The delicate beauties of this exquisite phenomenon can- 
not well be scen without an exceedingly delicate fine focal 
adjustment.) The focussing wheel (constructed for the 
lightest contact) is divided into 132 parts ; twenty-six give 
a tocal plane the toooth of an inch deeper or higher, 
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but a tenth part of this, or a change of focus of the 
10,ocoth of an inch, changes the appearance of the 
magnified star-disk. These changes, so vivid and sudden, 
produce a lively impression of the minuteness of the 
wavelets of light which generate these diffractive pheno- 
mena. 

The diameter of the brilliant disk, as miniatured, is 
about the 1-20,cocth of an inch; the jet black ring in 
which it appears set, and indeed well set-off, is about 
1-100,000th thick. Slight changes in the focus, but espe- 
cially slight changes in the corrections of the observing 
and miniaturing glasses, produce a new order of pheno- 
mena, full of a significant meaning and practical import. 
The minimum visible is perpetually forcing itself upon 
the observer’s attention. The lightning-rod (here visible) 
6000 inches away, is miniatured 6co times smaller than 
at 10 inches by the 32nd objective, which then would 
diminish an object only 320 times. The rod is therefore 
depicted nearly 200,000 times smaller. It is exactly half 
an inch in thickness; its size therefore in the miniature 
is 1-400,000th, 

As the evening light faded away a long row of gas-lights 
reaching half a mile came into view in pretty perspective, 
the more distant being very slightly out of focus (six 
divisions). The 32nd objective required to be advanced 
the 4oooth part of an inch for the distant light. In this 
case the miniature was produced by a Zeiss 1-32nd, and 
viewed by another 32nd by the same maker. The 
lowest eye-piece is employed and a shortened cye-tube. 
A single glance at these microscopic landscapes satisfies 
the observer at once as to thé quality of the instruments 
of observation. Achromatism is seldom attained without 
generating a whitish haze, the inevitable accompaniment 
of residuary spherical aberration. This haze is an in- 
valuable indication, 

The haze observed in miniatures examined by high 
magnifying power is an invaluable indication of sphe- 
rical residuary aberration. The method gives a cruel 
test of the optician’s art. Its discovery led to the sub- 
ject coming before the Royal Society and its being em- 
bodied in their 7ransactions. When first seen it was 
exhibited as a strong yellow fog. The announcement 
of it occasioned the greatest surprise to the distinguished 
makers of a ‘‘very fine” set for the writer. In most 
cases the higher the angular aperture the denser was seen 
the fog. The following is quoted: “ Mechanical arrange- 
ments are shown by diagrams, Figs. 1, 1@, plate L11.” 
(Phil. Tr., vol. ii. 1870, p. 592). 

“ Experiment J,—Miniature of a small thermometer, the 
ivory scale being graduated 24° to the inch. A power of 
300 diameters: low eyepiece ‘A’ and objective of one- 
eighth focal length (made expressly for Podura testing) 
was applied to view the miniature formed by a one-six- 
teenth objective. The following appearances were care- 
fully noted at the time of observation ;— 

“ Result—The sparkle of light on the bulb of the 
instrument, the graduation, and the mercurial thread 
within the glass are invisible, obscured by a nebulous 
yellow fog which no objective adjustments are able to 
dissipate.”’ 

In consequence of this unexpected discovery regarding 
the quality of a “ very fine” one-eighth, it was returned to 
the opticians, to their surprise, for better compensation. 
After improvements a very slight nebulous yellow cloud 
now only remained. 

A new fact now came up. A miniature formed by an 
imperfectly corrected glass is comparatively free from the 
aberration shown by the same glass used as a microscope. 
Thus, viewed by a good glass, the miniature of an in- 
ferior one bore wonderful magnification by an excellent 
objective. 

In innumerable objects surface markings are shown 
only: with no perspective and with no foreshadow of 
deeper structures such objects are opaque. But if trans- 
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parent, the foreshadow of deeper structures confuses the 
appearance of surface; strange eidola are generated 
difficult of interpretation and dispersion. A series of 
star-disks in deeper foci intermingle their diffractions into 
beautiful forms. 

The strong fact that these diffractions of a given disk 
are wholly developed towards the eye of the observer, or 
wholly developed beyond the true focal plane, according 
as the correction of the glasses is over-wrought or under- 
wrought, reveals an infallible clue to many spurious 
effects. This method therefore more severely tests the 
observing instrumentation than the miniature. 

The following experiment, arising out of the phenomena 
in eo of observation, is quite a microscopic study in 
itself :— 

Experiment.—Miniature of garden view formed by a 
1-30th plano-convex lens and examined by a microscope 
armed with 1-8th giving 400 diametcrs. 

Result.—Landscape dark and hazy. But upon using 
the same power (400) with a deep eyepicce and a half-inch 
objective, there started forth an exquisite picture bril- 
liantly lit up. Even the foliage glittering in the sunlight 
was sharp, clear, and decisive, the details being marvel- 
lously displayed. This large increase of light with 
diminished observing angular aperture is at first sight 
astonishing. 

It is to such causes doubtless that the microscopic world 
so long disputed whether the markings on diatoms were 
depressions or elevations. The earlier plates of such 
objects, as given by Quekett, teem with cidolic varieties 
of form. It was thought impossible to resolve them, as 
it was called, without complicated stops. which in fact 
shut off the unsuspected residuary aberration. 

But it is necessary to pass on to the fundamental cir- 
cular spectrum of a minute solar disk. A simple plano- 
convex lens of half an inch focus is placed on the microsco- 
pic stage and made to forma miniature of the prism star in 
the field of the microscope. If the experiment be pro- 
perly conducted, forty gorgeously colourcd rings may be 
counted. 1 have frequently examined these phenomena 
with a power of tooo diameters. Above the best focal 
point isa bright fog ; below are seen the glorious diffrac- 
tions. The sun, as far as it could be made out, was a 
spurious disk nearly 6-100,cooths of an inch ; the first 
black-ring, the blackest thing 1 ever beheld, was nearly 
the 1-50,cooth. Each ring beyond appeared exactly of 
the same breadth—nearly the 1-16,o0oth." 

If now an over-corrected lens were substituted, the 
diffraction rings ascended and thc nebulosity descended : 
they exactly changed positions as regards focimetry. The 
conclusion follows that all brilliant objects present dif- 
fractions above or below the true focus according as the 
observing instrument is over- or under-corrected by means 
of the usual screw collar adjustment. 

In this way the same object, especially diatoms, may 
be made to take several very deceptive forms, because 
spuriously diffracted. The same is true of all brilliantly 
illuminated transparent structures. 

The intersection of an infinite number of cones of light 
converging to different points of the axis here produces 
the well-known interference extinction of undulation 
evolving precisely-formed rings of darkness. The simple 
lens, in these observations, develops circular spectra, as 
being formed by an infinite number of prisms. ; 

An important outcome of this phenomenon 1s the 
unerring test (here presented by a simple single convex 
plane lens) of the highest possible order, as to the guality 


The contemplation of these phenomena, utterly eclipsing ia their bniliant 
beauty and precision of ferm the fainter diffraction phenomena described 
by Sir John Herschel as amongst the most gorgeous in nature, astonishes 
every beholder. Some little skill is required in gradually toning down the 
excessive, 1 might say painful, glories of the appearances—lengthening the 
eye-tube ; glass tinted wedges (a single field-lens of a H yghenian as eyepiece 
produced a spectrum apparently twelve inches in diameter, measured with 
the left eye by rule laid on the stage). or by camera. 
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or inferiority of the observing microscope. Extreme 
steadiness and a particularly delicate fine focussing 
a !justment are indispensable for successful observations. 
lt is impossible here to detail them. 

A plain silvered mirror of the old style must be dis- 
carded as a solar reflector; prismatic internal] reflexion 
or reflexion from a metallic surface is indispensable for 
producing purity of spectra. 

But it is when superb objectives are placed as it were 
eye to eye, that the finest observations can be made 
(especially when both are used with their noses inserted 
in the proper immersion fluid for observing landscapes) 
on distant objects, 

The extreme delicacy of the change in focal planes of 
vision is charmingly illustrated by observing with a good 
1-8th the miniature of two brilliant points, the one 200 
inches, the other 201 inches away in the same line. If 
the miniature is formed by a simple lens, theoretically 
the focal images of these star-disks would be separated 
by an interval of 2-10,000,000ths of an inch for a 1-10th 
lens, Zerfectly aplanatic.? 

These disks, by their rapid change in appearance, give 
the most exquisite means of determining focal changes 
in the microscope. Thus for a focal depression of 
7-10,000ths of an inch a change took place from one 
pure jet black diffraction-ring round central disk to eleven 
rings. The rings changed visibly for a focal depression 
of 100,ccoth of an inch. 

The greatest confusion has existed regarding the terms 
penetration, definition, and resolution. The study of star 
disks miniatured by surpassingly well-corrected glasses 
furnishes the observer with a new order of facts upon 
which irrefragable conclusions can be founded. 

A telescope of very fine quality should have a focus of 
extreme delicacy. Cne whose change of focus by 1-10th 
of an inch produces little or no effect upon the “ defini- 
tion” is contemptible. In the same manner the quality 
of microscopes may be estimated by the striking effects 
of a minute focal change. The planes of focal vision, it 
will be found, vary extremely, their interval varying 
according to a function of several complex factors. 

The prism-heliostat already described is well repre- 
sented by an Amici prism. Small bulls-eye lenses, 
laid with the convex surface upwards in the sunshine, 
present two brilliant images of the sun at a distance of 
2e0 inches. They are of unequal brilliancy. A row of 
these placed in a line with the axis of the instrument,? and 
somewhat tilted, so that the star-disks may be all seen at 
once, will develop a series of fine microscopic effects, 
dependent on the corrections of the systems in use and the 
immersion-fluid in which the noses of the glasses are in- 
serted (sometimes a piece of adherent glass cover interven- 
inz, as the water tends to run off). If a 1-33rd objective be 
employed to miniature them, and a 1-16th to observe them, 
extraordinary fine excellence insures a perspective almost 
as clear as an opera-glass. The minute double stars—which 
may be brought as close as we like by change of the angle 
of position of the instrument with the sun's azimuth— 
produce a variety of diffraction rings, mingling, crossing, 
and breaking up each other in a manner that could hardly 
be suspected during the telescopic observation of real 
double stars. Seldom can a bright landscape be attained 
without leaving some little outstanding colour. If that 
be destroyed by changing the glasses or corrections im- 

' Some indications of quality in microscopes :—(1) Confused mass of spurious 
disks oddly arranged ; (2) Beauty of rings utterly marred; (3) Very few rings 
definable; (4) Spectrum notched, grained, and spotted; (5) Systems of 
excentric rings dark and coloured, much confused; (6) An ‘‘engine-turned 
pattern” mottled and degenerated; (7) Achromatism and freedom from 
sp'ierical aberration in all cases found incompatible. The universal presence 


of some residuary spherical aberration is demonstrated by several irrefragable 
proofs in all the finest-made modern glasses. 
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mediately, a¢/ black objects look grey, and the grey becoines 
lighter as the colour nearly vanishes. The rest of the 
yiew is charged with a thin greyish-white nebulosity, the 
sure indication—as already described—of residuary aber- 
ration. Just within the best focus an exquisite little 
dark-grey bead margined with black—much less than the 
primary brilliant disk (half its size)—imay be discovered 
by close attention and a particularly well-adjusted focuss- 
ing apparatus. 

In observing these interesting phenomena it will be 
seen that larger} and smaller spurious disks are formed 
according to the curvatures of the bulls-eyes; but there 
is one minimum size; and these, when contiguous, illus- 
trate diffraction spectra in a brilliantly instructive form.? 

Upon a proper arrangement, putting the bulls-cye and 
the instrument nearly in a line with the sun’s azimuth, a 
superb representation of the double star, Castor, is seen, 
the fainter star being that caused by internal reflection. 
Intensely black diffraction rings round each, and several 
fainter ones, fewer as the quality of instrumentation is 
raised. Perfect roundness can only be attained by exact 
coincidence of the optical axes of the system. Very 
slight obliquity (even half a degree) causes the rings to 
overlap and bulge on one side. Much obliquity gives 
rise to glorious curves of the three orders of the conic 
sections, of wondrous beauty and precision in effulgent 
colours. 

Mercurial globules near the. microscope exhibit very 
delicate and complex forms when similarly miniatured, as 
minute solar disks, in sunlight. 

Experiment—An optician’s gauge comprising half a 
dozen lenses of standard foci 1” to 1-6’th, lying in the 
sunshine, miniatured star disks by reflection (see (1) in 
figure. Inferior objective 14 inch examined with fine 
power of 1000, Two brilliant crimson disks in contact 
expanding within focus to an oval ring of deep crimson 
beads. 

E-xperiment.—lf the image of the sun be received on 
white paper from a small lens placed at various degrees of 
obliquity peculiarly beautiful forms are seen fringed with 
colour. When the lens is sufficiently minute these spectra 
exhibit tothe microscope exquisitely-arranged curves in jet- 
black lines; circular elliptic parabolic and hyperbolic, with 
inexhaustible variety, according to the focal plane of 
vision and obliquity. Heliostatic star-disks most success- 
fully exhibit these unique phenomena. The superiority of 
these phenomena to anything telescopic of the sort is 
insured by the absence of atmospheric disturbance within 
so short a distance. ‘They are all under instantaneous 
control. 

The limits of human vision among so many bright 
points are patent enough. So long as there is bright sun- 
shine every glittering point obscures, 1 might say utterly 
effaces, the finer traceries of detail. A pas-ing cloud, 
however, brings them all out with astonishing fidelity. 
Brilliant diffraction is thus demonstrated to be incom- 
patible with exact portraiture. The limit is reached in 
brilliant sunshine by the diffraction disks obliterating the 
very objects which produce them. This limit is well 
measured by the diameter of the smaller disks seen in 
contact, which in white compound light generally appears 
by micrometric measurement to be between the 1-80,000th 
and 120,000th of an inch in the microscopic field. 

We need not be surprised at this variation :; the undu- 
latory theory of light gives owe size only. Yet, as the 
spurious disk by theory is shaded off gradually into the 

It Luckily the image of the sun is very nearly the hundredth part of the 
focal length of the lens employed. If a bulls-eye of 1-incb focal length 
be employed at 200 inches, and a miniature be produced by a 1-8th, dimin- 


ishing it 20 X 80, or 1600 tines, the observed image of the sun would theorett- 
cally be 1-1600 X 100 = 1-1,600,000 less than one millionth of an inch. It 
should te nted that if the primary axial image of the sun be too large, no 
diffraction spectra will be developed at 200 inches, unless very deep miaia- 
ture-objectives be employed. i i ‘ 
2 The January sun image formed by t-inch lens is 1-106th inch, 
‘The April o on Ai 1-r08th inch. 
The July PF ae ei 1-109th inch. 
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first intensely black first ring, fainter stars telescopically 
show smaller disks. 

But whilst a close row of spurious dis‘:s are seen to 
coalesce and obliterate themselves if too close, and 
hecome continuous as a thick luminous line—the neces- 
sary effect of bright diffractions—duller objects devoid of 
brilliance are seen of amazing minuteness of tracery. 

Example.—The rungs or rounds of a ladder resting 
against a house half a mile off were distinctly seen when 
miniatured down to I-1,000,oo0th of their actual size, ze. 
considerably less than 1-1,000,c00th of aninch. ‘This feat 
wis accomplished by an immersion 1-32nd by Seibert, 
which diminishes an object 30,000 inches away just about 
1,000,000 times. The bane of minute microscopic re- 
search is thus seen to essentially consist of a combination 
of diffraction with the haze of aberration. 

A blue glass evidently diminishes 
tion phenomena; so do neutral tints. 
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tallies with the shrinking of spurious telescopic disks 
during haze and sky-clouding. These facts forcibly 
point out the great advantages of observing in mild 
light. In further support of this the writer has thus 
effected several very difficult resolutions —in the “ Ultima 
Thule” of microscopic investigation glare is the prolific 
parent of many fallacious interpretations. 

These studies have encouraged the writer to continue 
a research into the limits of human microscopic vision. 
In the case of hright illuminations the limit is evidently 
reached at once. A minute refracting spherule thus 
forms a hright focal point which itself exceeds by expan- 
sion into a spurious disk, the diameter of the spherule 
producing it. Down to a certain size a focal image is 
discernible. A very interesting study is given by the 
solar star-disks presented by receiving the rays from the 
heliostat after passing through a beetle’s eye placed on 
the field of view on the stage of the microscope. 
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Fic. 1.—Taking the ubjects fron. left to right, a represéntati.n is given of a miniature magnified a thousand times linear and the vari us appearances of the 


heli_ static star disks with sl.ght changes of focussing. 
length placed on stage of microscope. 
tion rings similar to those on the ‘* bulls-cye” in centre of picture. 
4 Accross given by imperfect glasses. 
finest and clearest spurtous disk attainable. 


Note.—The house on the hill distinctly seen in this case of very finely corrected glasses. 


b. use and window nearly in the same focal plane. 


Until the sun shone the window appeared miniatured in 
each cye. It seems curious to measure the focal length. 
By measuring the images this was found to be 1-1oooth 
of an inch, giving enormous magnification for ordinary 
vision.’ The solar disk, however, appeared spuriously 
enlarged, 

More wonderful diffraction-phenomena are developed 
by different treatment. A half inch condenser-objective 
was inserted between the coleopterous eyes and the 
heliostat—behind or beyond the stage. The solar disks 
developed then appeared severely heautiful. No such 


* Their focal length was measured by selecting a well-defined object, asa 
red brick house, carefully measuring micrometrically a given part of it, and 
then measuring an image of the same thing in a known lens. 

If ¢@ be the distance cf the object from its in-age, m the size cf its minia 
ture, Jf the size of the object, 

- S=dxm+—a. 

A convenient formula for estimating the fical length of a small lens was 
given by me in the PA? Trans. If it is found ta magnify m times ata 
distance Gefween object and image d, and if # be considerable, 
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= —“_, more accurately = 5 
m+ 2 m+ o4+2. 
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5. Larger expanding rings, the miniature or observing glasses being either under or over-corrected. 


' of his life very little was added to the work. 


i 1 Large diffraction rings: /xudamental spectrum given by a plane c nvex lens } inch focal 
Forty rings have been c. unted. 1 
3. Intensely clear bright star disk produced by very perfect instrumentation. 


a. Optical gauge: various lenses show.ng spurious disks with minute diffrac- 
6. The 


A miniature formed by a very fine 1-32nd gives the distant 


wonderfully sharp black rings are even viewed tele- 
scopically. These phenomena are in order of focal 
classes— 

1, Intensely black truly formed rings. 

2. Hexagonal black patterns on a brilliant ground. 

3. Three such hexagonal rings to each eye-facet. 

4. Five such finished off with extremely rich Scotch 
plaid patterns, highly coloured. 

G. W. RoysTON- PIGOTT 


NOTES 

THE Delegates of the Clarendon Press will shortly publish an 
“‘ Elementary Treatise on Electricity,’’ by the late Prof. James 
Clerk Maxwell, edited by Mr. W. Garnett, formerly Fellow of 
St. John’s Colleze, Cambridge. The book was commenced 
about seven years ago, but its completion was prevented by the 
author’s other engagements; s> that during the last three years 
After his death 
the first portion of the manuscript, on Statical Electricity, was 
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found in a finished state, as well as some chapters on Current 
Electricity. The book has been completed so as to cover the 
subjects included in the first volume of the larger Treatise on 
Electricity and Magnetism hy a selection of some of the simpler 
articles from the last-mentioned work. As in the larger treatise, 
the ‘‘method of Faraday” has been followed throughout ; but 
no knowledge of the higher mathematics has been assumed, and 
geometrical methods have been almost everywhere adopted. 
Very wuch of the matier contained in the work wilt, we are in- 
formed, be new to readers who had not the advantage of attend- 
ing Prof. Maxwell’s lectures at Cambridge, and the whole book 
bears indelibly the stamp of Prof. Maxwell's originality. It is 
as much unlike any other hook on electricity as the ‘Theory of 
Heat’’ or ‘‘ Matter and Motion” is unlike other books on 
thermodynamics or mechanics. The Clarendon Press likewise 
have nearly ready for publication a second edition of Prof. Clerk 
Maxwell's ‘‘ Treatise on Electricity and Magnetism,” edited by 
Mr. W. D. Niven, Fellow of Trinity College, Cambridge. 


WE regret to announce the death, at the age of forty years, of 
Dr. Gustaf Linnarsson, the able palzeontologist to the Swedish 
Geological Survey ; he died, in consequence of a severe attack of 
disease of the chest, at the house of his brother, in the town 
of Skofde. Even when at school he occupied himself with the 
geology and paleontology of his native province, Westrogothia. 
He took his degree as M.A. in 1866 with high honours, and was 
nominated ‘‘ Docent” in Geology at the University of Upsala. 
In 1870 he joined the Geological Survey of Sweden as palxon- 
tologist, and since that time has worked at the classification of the 
Cambrian and Silurian rocks of Sweden. He has expounded 
his views in a numerous series of geological and palxontological 
papers, which all prove his accuracy and caution in drawing 
conclusions, The now adopted classification of the oldest 
Palxozoie rocks of Sweden is chiefly his work. The fossil 
groups in which he made his researches are the Trilobites and 
the Graptolites. His premature decease is a heavy loss to 
Science, the more so as he has left behind him several important 
works unfinished, 


THE death, resulting from a fall from a horse, is announced 
of Frederick Joy Pirani, lecturer on Natural Philosophy and 
Logic at Melbourne University. Mr. Pirani was born in Dir- 
mingham in 1850, but went to Victoria when a boy, and was 
there educated. He was an accomplished mathematician, and 
gave promise of future eminence. He was active in the pro- 
motion of science in the Colony. Mr. Pirani was an occasional 
contributor to our pages. 


At the last general assembly of the Swiss Alpine Club Mr, 
Whyniper was elected honorary member, “ia recognition of his 
having contributed, as few other travellers have done, to the 
exploration and renown of the Alps.” 


THE introductory lecture for the present Ses-ion at University 
College in the Faculty of Science and Arts will be given by 
Prof. Bonney, F.R.S., on Tuesday, Octuher 4, at 3 p.m., in the 
Botanical Theatre. The subject will be ‘* A Chapter in the Life- 
history of an Old University,” or a sketch of the chief changes, 
educational and social, at Cambridge during abont the last 
hundred years. 
tickets, 


Messrs. SAMrson Low AnD Co, announce the following 
books for the forthcuming season:—‘‘The Head Hunters of 
Borneo : Up the Mahakkam and Down the Barita; also Jour- 
neyings in Sumaira,’’ by Carl Bock ; ‘¢ Uganda and the Egyp- 
tian Soudan: an Account of Travel in Eastern and Equatorial 
Africa ; including a Re-idence of Two Years at the Court of 


King Mtesa, and a De.cription of the Slave Districts of Bahr- | 
el-Ghazel and Darfour. With a new Map of 1200 miles in these | 


The lecture is open to the public without | 
| and the workpeople engaged in industrial pursuits, and that 
_ investigation should also be made into the connection between 
| general and technical instruction, and the sources of the funds 
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Provinces, numerous Illustrations, and Anthropological, Me: 
teorological, and Geographical Notes,” hy R. W. Felkin, 
F.R.G.S., and the Rev. C. T. Wilson, M.A. Oxon., F.R.G.S. ; 
“*Magyarland: A Narrative of Travels through the Snowy 
Carpathians, and Great Alféld of the Magyar,” by a Fellow of 
the Carpathian Society (Diploma of 1881), aud author of ‘* The 
Indian Alps”; ‘‘Through Siberia”: illustrated with about 
thirty engravings, two route maps, and photograph of the author, 
in fishskin costume of the Gilyaks on the Lower Amur, by 
Henry Lansdell; ‘‘Nordenskjéld’s Voyage around Asia and 
Europe: a Popular Acconnt of the North-East Passage of the 
Vega,” by Lieut. A, Hovgaard, of the Royal Danish Navy, and 
Member of the Vega Expedition; ‘South by East: a Deserip- 
tive Record of Four Vears of Travel in the Less Known Coun- 
tries and Islands of the Southern and Eastern Hemispheres,” 
by Walter Coote ; ‘* Upolu ; or, A Paradise of the Gods : being 
a Description of the Antiquities of the Chief Island of the 
Samoan Group, with Remarks on the Topography, Ethnology, 
and Tlistory of the Polynesian Islands in general,” by the late 
Handley Bathurst Sterndale, edited and annotated by his 
brother. 


AmonG Messrs. Macmillan and Co.’s announcements of forth- 
coming books are the following :—‘t Voyage of the Vega,” by 
Adolf Erik Nordenskjold (with five steel portraits, numerous 
illustrations, and maps); ‘‘ Science and Culture, and other 
Essays,” hy Prof. Huxley, F.R.S. ; Charles Kingsley’s ‘* Water 
Babies” (a new edition, with illn-trations by Linley Sambourne) ; 
“Origines Celticoe,” by Dr. Guest (with maps); ‘‘ Physics of 
the Earth’s Crust.” by Rev. O. Fisher, M.A., F.G.S.; “A 
Course of Instruction in Zootomy (Vertebrata),” by T. Jeffrey 
Parker, B.Sc, Lond., Professor of Biology in the University of 
Otago; ‘Elementary Lessons in the Science of Agricultural 
Practice,” by Prof. H. Tanner; ‘‘ Mathematical Papers,” by the 
late W. Ik. Clifford, M.A., F.R.S., Professor of Applied 
Mathematics and Mechanics at University College, London; 
“* Text-Book of Geology,” hy Archibald Geikie, F.R.S., Pro- 
fessor of Geology, &c., in the University of Edinbargh (with 
illustrations) ; “A Treatise on Chemistry,” by H. E. Roscoe, 
F.R.S., and C. Schorlemmer, F.R.S., Professors of Chemistry 
in the Victoria University, Owens College, Manchester (with 
illustrations): Vol. I1T, ‘*The Chemistry of the Hydrocarbons 
and their Derivatives, or Organic Chemistry,” Part 1. ; ‘f Further 
Steps in the Principles of Agriculture,” by Prof. Tanner; ‘‘ The 
Organic Method of Studying Languages,” by G. Eugene-Fas- 
nacht; ‘Electricity and Magnetism,” by Prof, Silvanus P. 
Th mpson (illustrated), 


Mr. B. SamueEzson, M.P., F.R.S., the chairman of the 
Royal Commission on Technical Instruction, has returned from 
a visit to Berlin, where, through the courtesy of our Amba-sador, 
Lord Ampthill, he has secured the assistance and co-operation 
vf the German authorities in the collection of preliminary infor- 
mation bearing on the subject of the inquiry. He has also made 
arrangements for the forthcoming visit of the Commissiovers to 
the manufacturing districts of Westphalia, At the first meeting 


, of the Royal Commission it was resolved that among the points 


to Le examined should be the instruction afforded on the Con- 
tinent to the proprietors aid superior managers, the foremen, 


from which such instruction is defrayed. 


THE last field meeting of the year of the Woolhope Natu- 
ralists’ Field Club, we learn from the Gardeners’ Chronicle, will 
be held at Hereford, on Thursday, October 6, for a foray among 
the funguses. There will he an exhibition of funguses in the 
museuin room at the Free Library, and an evening meeting will 
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be held there on Wednesday, October 5, at 8 p.m., to name 
and study them, The foray will be made in Stoke Edith 
Park and grounds, by the kin1 permission of I ady Emily Foley. 
A meeting of the members will be held in the Woothope Club- 
room at 3.45 to elect the officers for the ensuing year, and to 
transact the ordinary business of the Club. The dinner will 
take place at the Green Dragon Hotel at 4.30 p.m., and a 
soirée will he held at the house of Mr. Thomas Cam at 8 p.m., 
to which he kindly invites all who may be present at the meeting, 
After dinner, or at the evening meetings, papers will be read on 
the following subjects:—The progress of mycology, hy Dr. 
Bull ; fungus mimics, by M. C. Cooke, M.A., LL.D., &c. ; the 
Herefordshire Carices, by the President of the Clnb ; the fungi 
of the Dolomites, hy Thomas Howse, F.L.S., &c. : the fungi 
which attack the wheat, by the Rev. John E. Vize, M.A.; the 
germination of the Uredines, and the relationship of 2eidinm 
berberidis to Puccinia graminis, by Mr. C. B. Plowright ; Proto- 
coccus, by the Rev. John E. Vize, M.A. 3 monstrosities in fungi, 
by W. Phillips, F.L.S., and a curious and abnormal cellar 
Polyporus will be shown by Mr. Phillips; two tomato diseases, 
by C. B, Plowright. The Pomona Committee of the Club have 


decided to hold an exhibition of apples and pears on Wednesday | 


and Thursday, October 26 and 27, and schedules of the prizes 
offered may be obtained from the hon. secretaries, Woolhope 
Claub-room, Free Library, Hereford. 


ALL who have to con ult or translate from French scientific 
and technical works will welcome Dr. F. J. Wershoven’s 
** Technical Vocabulary, English-French, for Scientific, Tech- 
nical, and Industrial Students ” (Hachette and Co.). The voca- 
bulary is arranged according to sut jects, beginning with general 
notions cn matter, and going on to force and motion, gravity, 
and other subjects in physics, mechanics, and chemi-try, and 
their applications, and giving all the words and phrases in use in 
regular order. An ample alphabetical index reuders the voca- 
bulary easy of c nsultation, There is also an English-German 
edition. 


Mr. A, TREVOR CRISPIN, writing from Hyde End House, 
Brompton, Readinz, sends us the the following information :— 
He is staying with his brother-in-law, Capt. Johnston, and the 
other morning, as usual, Capt. Johnston had had a cut fluted 
tumbler brought to his dre-sing-room filled with milk warm 
from the cow ; into this a small quantity of rum was put, and 
the whole left standing, While Capt. Johnston was having his 
bath there was a loud noice, and on looking round he 
found the tumbler hid parted in two, and there was an 
interval of four or five inches between the two parts. The frac- 
ture commences near the top (and the circumference at the top 
remains unbroken), at the very line of the level of the milk, the 
mark of which remained quite di-tinctly on the glass, This was 
the second occurrence of a precisely similar nature, the first 
having taken place about a month ago; but then the fracture 
took place some minutes after the contents of the glass had been 
consumed, 


WE learn from the Auév/efix of the Physical Observatory at 
Tiflis, that on Angust 24, at 11.18 p.m., there was felt in that 
town an earthquake which consisted of three shocks, direction 
from north-east to south-west. The same earthquake was felt 
at Gori at 11.9, at Kutais at 11.40, the direction being from ea t 
to west ; at the station Kobi of the military route at 11.27, the 
direction being north-west to south-east ; and at Gomi, a station 
of the Poti and Tiflis railway, where it lasted for about twenty- 
five seconds, 


AN earthquake shock, very slight in this neighbourhood, hut 
stronger further east, was felt in the hacia of the Lake of Geneva 
on Friday, The earthquake was followed by a violent thunder- 
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storm, which seemed to extend from the Alps to the Jura, 
Several vessels were wrecked and some lives were lost on the 
Lake of Brienz. A village in the district of Albula is threat- 
ened with a disaster similar to that which has just befallen Elm, 
The village lies at the foot of the Rothorn, a mountain in which 
there are several deep fissures, a part of which has been 
actually in movement for some time. Several engineers have 
already inspected the locality, and the intervention of the 
Federal and Cantonal Governments is demanded, in order that, 
if possible, measures may be taken to avert the impending peril. 


A sHock of earthquake occurred on September 25 at Elmira, 
State of New York, followed by a destructive hurricane, which 
was, however, of short duration, On Thursday last, at noon, 
further shocks of earthquake alarmed the inhabitants of 
Orsogna, Lanciano, and Castel Frentano, where a land-lip did 
serious damage. 


Tue Calendar of the Mason College, Birmingham (which has 
already attained considerable thickness), for the ensuing sess‘on 
contains a very satisfactoryprogramme of the teaching promi-ed 
by this institution, The session opens on Tuesday next with 
two introductory addresses, by Prof. R. 11, Smith (Civil and 
Mechanical Engineering), and Prof. Edward Arber (English 
Literature). 


Mr. J. W. Sway, the Photographic News states, has entered 
into an amicable arrangement with Messrs. Siemens Brothers 
the well-known electricians—they to employ his lamp, ani he t 
use their apparatus. In company, they are to light up the new 
theatre in Beanfort Buildings with electricity, three hundred of 
Mr. Swan’s lamps being used on the stage and in the auditorium, 
At the Paris Electrical Exhibition they are making a fuss over 
the model cf a theatre lit up by electricity ; in London we shal 
have the real thing. 


“ 


M. Ferry, French "Minister of Public Instruction, has 
authorised the opening at Montpellier of the first national college 
for the education of females. 


THE Jamaica Government are offering great advantage- to 
those who are inclined to embark in the cultivation of Cinchona. 
Suitable land is offered at a very low rate, and it seems to us 
that, with proper methods and selection of the right kiad of 
plants, there is room in Jamaica f r a limited number of jlanta- 
tions of this kind, In connection with this, Mr. D. Morris has 
issued a valuable series of ‘Hints and Suggestions for Raising 
Cinchona plants from seeds, aad establishing Cinchona planta- 
tions,” 

‘© PROFITABLE and Economical Poultry-Keeping,” by Mrs. 
Eliot James, is a n-eful little work, pulli hed by Ward, Lock, 
and Co. 


WE have received the Reports of the Leicester and Nottingham 
Literary and Philosophical Societies, The former is divided 
into various science sections, each of which seems efficient. ‘lhe 
Leicester Society is printing a record of its early Transactions, 
part vii extending from June 1860 to June 1865. 


A PROPOSITION has just been set on foot for an exhibition of 
naval and submarine engineering appliances, which is to he held 
in the early part of next year at the Agricultural Hall, Islington, 
It is intended to cover the wide field occnpied in the production 
of machinery and mechanical contrivances employed in, or con- 
nected with, the construction and equipment of ships of all 
classes. 


Messrs. GRAS AND Co. of Madrid announce the pnblication of 
a Popnlar Illustrated Encyclopedia of Science and Art, edited by 
Mr, F. Gillman, mining engineer. It seems to be modelled on 
the German Conversations lexicon, though, to jndge from the 
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prospectus, the work will be arranged according to subjects, and | Japetus, and the centre of Saturn, but he does not attack 


not alphabetically. 


NowuHeErgE, according to Prof. Porter, President of Queen’s 
College, Belfast, is the vital importance to the nation of tech- 
nical education more keenly felt than amongst the merchants 
and manufacturers of Ulster. ‘*Germany” (observes the same 
authority) ‘‘ provides buildings, laboratories, and scientific appa- 
ratus on the most liberal scale. In France, Belginm, Switzer- 
land, and the United States of America, higher technical educa- 
tion is making rapid strides under the fostering care of the 
respective Governments, aided by the generous contributions of 
patriotic citizens. The results of this wise liberality, while 
enriching those nations, are most seriously affecting the manu- 
facturing interests of this conntry, and especially of Belfast 
and Ulster.” Prof. Porter considers that in order fully to 
develop the latent resources of that part of Ireland we must 
have the means of giving young men a scientific training, 


In the Bullet’ of the Essex (U.S.) Institute for April, May, 
and June is a paper by the Rev. G. F, Wright, on the Glacial 
Phenomena of North America, and their Relation to the que:tion 
of Man’s Antiquity in the Valley of the Delaware. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Bonnet Monkeys (J/acacus radiates) from 
India, presented respectively by Mr. J. Thompson and Mr. C. 
Green ; a Macaque Monkey (J/acacus cynomolsus) from India, 
presented by Mr, W. Thomson; a Banded Ichneumon (//er- 
pestes fasciatus) from West Africa, presented by Mr. W. Cubitt ; 
two Common Otters (Lu(ra vulgaris) from Ross-shire, N.B., 
presented Ly Mr. H. Mitchell; a Blach-crested Eagle (Lopieactus 
occipitalis) from Africa, presented by Mr. E. A. Harland ; a 
Brush Turkey ( Zalegad/a latham) from Australia, presented hy 
Capt. F. M. Burke, s.s. Cheybassa; a Red-legged Partridge 
(Caccabts +ufa), European, presented by Mr. J. E. Clayton; a 
Common Cuchoo (Cuculis canorus), British, presented by Master 
Alfred Beart ; an American Black Bear (Cysts amzertcanus) from 
North America, deposited ; four Zebra Waxbills (2strelwa sub- 
flava) from Africa, purchased; a Collared Fruit Bat (Cyzo- 
nycterts collaris), three Undulated Grass Parra! eets (Welopsittacus | 
#ndulatus), bred in the Gardens. The additions to the Insec- 
tarinm include larvee of the Coanna Butterfly (Vanessa C, album), 
scarce Swallow-tail Butterfly (Papilio podalirius), and Privet 
Hawk-Moth (SpAiu.x ligustr:). Also imagos of Ranatra linearis, 
and a specimen of Aétacus atlas reored from larve hatched in 
the House. 


OUR ASTRONOALICAL COLUMN 


THE SATELLITES OF MArs.—Tbe approaching opposition of 
this planet does not hold out munch probability of satisfactory 
observations of the satellites except with the larger instruments, 
thongh in European latitude, the meridian altitude, which is an 
element in the case, will be considerable. Taking Prof. Asaph 
Hall’s unit for brightness in 1877, viz. that on October 1, when 
the outer satellite was seen with the 9°6-inch equatorial of the 
Naval Observatory, Washington, we find the maximum bright- 
ness at the next opposition will be represented by o*4, which is 
a less value than corresponds to the last date of observation with 
the 26-inch refractor at the same observatory. It may be re- 
membered that Mr. Common observed Defwros on the morning 
of September 2, 1879, without much difficulty with his reflector 
of 3-feet aperture, when the degree of brightness in terms of 
Prof, Hall's unit was 0°50; at the last Washington observation 
in 1879 it was 0°52, The earth being only about 1c” from the 
line of nodes of the satellites’ orbits at the opposition in Decem- 
ber next, their apparent paths are reduced almost to straight 
lines, The longitude of the ascending node of Deimos is 88°. 


THE SATELLITES OF SATURN.—Mr. Marth has again pre- 
pared ephemerides of the five inner satellites of Saturn, which 
have been pnblished in the Astronomische Nachrichten; he 
appends differences of right ascension between the onter satellite, 


| 21, September 18, October 10, and November 9. 


Hyperion, Preceding the ephemerides are auxiliary quantities 
for every fifth noon at Greenwich, by means of which the posi- 
tions of the five inner satellites may be determined for any time 
required from the formulae— 

ssin (¢—P)=asin (2—L) 

5 cos (#— P)=4 cos (/- L). 
Ilere # is the angle of position with reference to the planet’s 
ceftre, and s the distance therefrom; the valnes of (/—L) and 
of the semi-axis a and 4 are tabulated for each satellite, as well 
as the angle P, which is applicable to all five. The process is 
simy le enough to any one initiated in such calculations, Lut as 
there may be observers to whom they are unfamiliar, an example 
may not te cut of place bere. 

Let it be required to determine from Mr. Marth’s tables the 

angle of position and distance of AZimas, at Greenwich mid- 
night, on October 1, We have then— 


(7- L) Oct. 1d. ob. ... 287°°60 loga ... we +4856 
Motion in r2h. ... 19104 sin (/- L) » +9°9433 
He oo tan oe ooo TUS Call the sum A... +1°4289 
= 359°°58 log ... 1. 4. — 10128 
From the tables; a@ =  30°°59 cos (/-L) ... ... —9'6806 
6 = —10"30 — 
Call the sum B ... +0°6934 
B= tan (p-P)... +0°7355 
poP ae ase 79°°58 
Add f... « 359°°58 
Pas. see sie 79°16 
sin (£-P) .., . +9°9928 
A . 
sin(@-P) “9 
Soa as. en GeO 


THE FourTH Comet oF 1874.—Dr. Holetschek, of the 
Observatory of Vienna, has investigated definitive elements of 


' this comet, which was di-covered on Angust 19, 1874, by M. 


Coggia at Marseilles. He uses four normal places: for Angut 
For the later 
normals we presume he will have made use of a fine :eries of 
observations made with Col. Tomline’s ro-inch refractor at the 
Orwell Park Ob ervatory, near Ipswich, by Mr. J. I. Plummer, 
which extends, we believe, considerably beyond observations 
published so far from other observaturies. With Col. Tom- 
line’s refractor the comet was followed until the middle of 


| November, and great care appears to have been taken with the 
_ observations and rednetions. 
| series that has obtained for some years at an English observa- 


They form one of the very best 


tory. Dr. Holet-chek infers that the comet was moving in an 
elliptic orbit with a period of about 300 years. His orlit is as 
follows :— 
Perihelion Passage, 1874, July 17'68463, Greenwich M.T. 
- - 5 a ‘ a“ 
Longitude of perihelion § 26 13\ 47. Eq. 1874°0. 


Bp ascending node 215 50 47) 
Inclination ... : 34.7 54 
Excentricity ae ees 0°9622257 
Log, ,erthelion distance CO 27275 
Semii-axis major ... Ron also it 


Period of rev. lation ... ...298 6 years. 


The comet with these elements might approach pretty near to 
the planet Uranus near the ascending node, but we might rather 
look to an encounter with Mars at the opposite node as the 
cause of ellipticity of orbit, the radii-vectores being there iden- 
tical, with but small difference of latitude, 


ANCIENT STAR-POSITIONS.—In the [Verteljahrsschrift der 
Astronomische Gesellschaft, 16 Jahrgang, Dr. O. Danckwortt 
has tabulated the positions of forty-six fundamental stars of the 
Berliner Fah+ buch for the commencement of each century from 
- 2009 to + 1800. Ile adopts Leverrier’s precession constants 
for 1850, and takes acconnt of the proper motions. The tables 
are preceded by a discussion of formule and comparison of 
constants which will be of service to any one who may have 
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occasion to carry back to a distant epoch the place of a star not 
included in Dr. Danckwortt’s list. The values of the ares A, 
A’, and 6, are given for the beginning of every century within 
the above period. The place of the prevent Pole-star for the 
year ~ 2000 is found to be R.A. 335° 10'0”, Decl. +67° 34’ 30”. 


WE may mention that the formule for the reduction of the 
places of stars to distant epochs are inve:tigated in a very 
interesting paper by Prof. Schjellerup, which Dr. Copeland and 
Mr. Dreyer have translated in No, 2 of Cofernicus, and which 
the reader who desires to acquaint himself with the application 
of the rigorons methcd of taking account of precession should 
con ult. 


PHYSICAL NOTES 


THE conducting power of metals for heat and electricity has 
lately occupied several physicists. Prof. Lorenz of Copenhagen, 
employing two methods (/F ted. dun., Nos. 7 and 8), gets thee 
results : (1) for the better conducting metals, a confirmation of 
Wiedemann and Franz’s law, that the ratio of the two conductivi- 
ties, both at o° and at 100° is nearly constant; in the inferior 
conductors it increases much with decreasing conductivity; (2) 
fo is constant, and ap- 

stant, ap 
yi) 
ting the conductivities 
Thus, for absolute tem- 


in all metals except iron, the ratio Ao0 g 
K 


10 
proximately equal to 1°367 (4 and « deno 
for heat and electricity respectively). 


perature ree =T x constant. 
t 


A ‘MEDICAL hydrotelephone,” contrived by Prof. Sabatucci 
(Riv, Sci. Lud.) is of the following nature :—Two lead cylinders 
(5 etm. in diameter and 4 ctm. thick) are closed each wih two 
very fine iron lamina. To the anterior } art of each is fitted a 
wooden mouthpiece (like that of a Bell telephone) connected to 
a caoutchouc tube, through which one may hear at a distance, 
The posterior part has a very sensitive electromagnet communi- 
cating with a microphone and battery. One tube is applied to 
either ear. Words or sounds produced befure the microphone, 
and heard but faintly, are rendered intense and distinct by intro- 
ducing liquid into the cylinders (the Jess dense the liquid the 
better). Two sounds may be compared, and their intensity 
exactly measured, by varying the quantity of the liquid and 
noting the effects through the tubes, Various applications of the 
apparatus, in clinical medicine es; ecially, are looked for. 


THE effects of lightning on trees placed near a teleg:aph wire 
are forcibly illustrated by phenomena lately ubsersed Ly M. 
Montigny (Bull, Belg, cced., No. 7) on a portion of the road 
from Nochefort to Dinant; which runs from east to west, first 
on level ground and between poplars for abont 15co metres, 
then rises gradually 61 metres through wocds to a wooded 
plateau some 2co metres in extent, then comes down to another 
plain. Of the pop ars bordering the road on either side those 
on the north side, next the telegraph line, have largely suflered, 
So ont of 500 having been struck, or about a sixth; thuse on 
the other side are very rarely strnck. ‘lhe plaiu presents only 
one case, and that doubtful. The instance. multiply with in- 
creased elevation, and in the wooded plateau on the top reach a 
maximum (64 per ceut.). The most violent discharges have 
been on the we-t side of the plateau and rising ground, which is 
generally first reached by the storms, and the injuries to trees 
are mostly opposite and under the level of the wire. M. Mon- 
tigny supposes that while the wire is strongly electrified by in- 
duction, the lightning does not strike it, on account of its 
relative insulation, Lut strikes the neighb: uring poplars directly, 
which, wet with rain, afford an easier passage for the electric 
fluid to the ground. 


M. Picrer has examined seven varieties of steel (chiefly from 
a Sheffield and a Vienna house) with regard to magnetic power 
(drch, des Sciences, August 15). This power he finds to depend 
on the presence of carbon in the iron, and the aggregation of 
these substances. One of the two steels giving the best results 
had {th per cent. of carbon. Samples with 1} and 14th per 
cent. were inferior. German steel of poor quality (for springs) 
yet made a good magnet; it had little homogeneity, and con- 
sisted of an intimate mixture of iron, and iron cemented with a 
small proportion of carbon, A too-swmall proportion of carbon 
suppresses or weakens the remanent magnetism. M. Pictet also 
finds that the increase of magnetic power in a magnet through 
the mere presence of the armature in contact is a certain fact for 
some qualities of steel, but not for all. The first magnetic 


passes develop nearly the whole of the remanent magnetism in 
all artificial magnets. Detachment of the armature by the dyna- 
mometer seemed to have no action on the maguetic power, o1ly 
the slipping of the armature when near rupture must be avoided, 


AN experimental inquiry into the production of tones by pas- 
sage of gases thr.ugh slits is described by Herr Kohlrausch in 
MWiedemann’s Annalen (No. 8), The principal results are these : 
(1) For all widths of slit between o-2 mm. and 1 mm, and all 
densities of gas employed, the pitch # may be represented as 
Imear function of the velocity of outflow « by the formula 2 = 4 
(4 - #9), where zy and & are constant for a given width of slit 
and variety uf gas ; (2) with increa-ing width of slit (0'2 mm. to 
1mm.) #7 decreases, & increases ; (3) #) and & (for air) are as 
good as independent of the thickness of the slit (7.e tbe thick- 
ne-s of the brass plates forming it), frm 1 mm. to 9 mm. ; (4) 
with increasing density of gas (0°7 to 1°5) #) generally decreases, 
& increases, z.¢, the tones, ceéleris paribus, become higher ; (5) Uy 
and & depend in no small measure on other properties of gases 
be ides density; (6) starting from wide slits with constant 
velocity of outflow, the ,itch increases pretty uniformly with 
narrowing of the -lit, reaches a maximum with widths between 
035 mm. and 0°27 mm,—with thicker slits, smaller pressures, 
and le:s dense gases, sooner than in the opposite cases--and 
then decrea es more and more quickly with the width of slit ; 
(7) this maximum pitch characteristic for each velocity of cut- 
flow occurs with a greater width of slit, the less the velocity, 
From a comparison with Stronhal’s experiments on the tones 
excited by motion of cylindrical b: dies in air, the author concludcs 
that the production of slit-toues is to be referred to like causes to 
those of wire-tones. 


AN clectrophotometer recently de:cribed by Dr. Nachs (Za 
Natura, August 1) has the following arrangement :—A wooden 
case oy ening on one side and above is divided into two compart- 
ments, an npper and a lower, The lower contains in the inner 
part a dry pile of 200 elements, and in the outer a Jacobi rheo- 
stat, the cylinder of which has thirty windings (the number 
introduced into circuit by turning a handle is precisely indicated), 
The upper compartment has interiorly a galyanometer, and ex- 
teriorly an adjustable truncated cone with inner surface black- 
ened, and within it a small selenium cell similar to those used 
by Bell and Tainter, to receive the light. This cell and the 
three other electric2] instruments are connected by wire. ‘The 
mode of action will be readily comprehended. 


Mr. MILne has observed (Zetts. /. Aryst.) that if a sus- 
pended quartz ball be allowed to impinge in various ways upon 
a fixed ball of lime spar, or if the hall of lime sjar be placcd 
on a billiard table and the distance observed to which it is driven 
by the sheck, in the former case the quartz ball rebounds furthest, 
and in the latter the lime spsr ball is driven furthest, when the 
im, ulse is in the direction of the (crystalline) axes. 


In a pajer tothe Bremen Society of Natural Science, Herr 
Miller Erzbach describes experiments in which he songht to 
ascertain the relative ten:ion of aqueous vapour over saturated 
solutions of different hygroscopic substances, the inclosed air 
heing submitted for long periods to the action of these. I. 
For saturated solutions one finds in the same series, soda, potash, 
chloride of calcium, an increase in the vaponr-tensions, and a 
decrea-e in the contractions, 2, Phosphorie acid anhydride, 
ec ncentrated sulphuric acid, and hydrate of potash deprived of 
water, pre-ent po essential difference in attraction of water. 3. 
Caustic scda and chloride of calcium, with small proportion of 
water, differ little in attraction of water, Lut they do not 
bind it so firmly as phosphoric acid or hydrate of potash. 4. 
Hydrate of sada can be completely deprived of water by in- 
closure with hydrate of potash. §. The difference in tension of 
aqucons vapour over the anhydride of ;hosphorie acid aud 
chloride of calcium nearly without water amounts to only a 
small fraction of a millimetre of mercury. 


THE hypothesis that the luminiferous ether is at rest and the 
eaith moves through it, has been lately put to experimental test 
by Mr. Michaelson of the U.S. Navy (dimer. Journ, of Science, 
August), Two pencils of light which have travelled over paths 
at right angles (one path being in the direction of the earth's 
motion) are permitted to interfere, On rotation of the apparatus 
90° a measurable displacement, estimated at about one-tenth of 
the distance between the fringes, might be looked for (the 
author considered) if the hypothesis of a stationary ether were 
correct, The apparatus was first tried in the Physical Institute 
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in Berlin, then, for greater quiet, in the Astrophysicalisches 
Observatorium at Potsdam (it was very sensitive to vibrations). 
The interpretation of the results is that there is no displacement 
of the interference hands, and the hypothesis (which is presup- 
posed in the conmmonly accepted explanation of aberration) 
is inferred to be erroneous. 


THE expansion of solid sulphur has been studied by S. 
Scichilone of Palermo, in the case of natural crystals, and of 
such as had been heated after fusion to 140° and 240°. The 
tables (Ilzed. Beibl,, No. 7) show that the expansion depends 
essentially on the previous heating, inasmuch as different mrdi- 
fications of sulphur are thereby formed, In the first case we 
have the octahedral sulphur, in another the monoclinic, and in 
the third a mixture of the latter with that which is not dissolved 
in sulphide of carbon. In the first two cases the curve repre- 
senting the volumes as a function of the temperature turns its 
convex side, in the third its concave side, to the axis of 
temperature. 


GEOLOGICAL NOTES 


THE recent geological exploration of the shores of Lake Baikal 
by M. Tchersky has been fruitful of important results for science. 
The rocks of which the mountains on the western shore are built 
up belong to three different ages: pre-Silurian (probably Lauren- 
tian), Silurian, and Jurassic. “° he Laurentian rocks afford several 
foldings running north east, which enclosed hasins of Silurian and 
Jurassic seas; as to recent formations they are only freshwater 
ones, and belong to the Tertiary and Post-pliccene; these last, 
which are remains of several smaller lakes, are found at a great 
height above the level of Lake Baikal. M. Tchersky’s geo- 
logical researches confirm the suggestion which was made several 
years ago on geographical grounds by M. kropotkin, namely, 
that, like several other lakes, lake Baikal consists of two 
longitudinal valleys, connected together in the middle part of 
the actual basin. 


THE important coal-ba-in of the Don province of Russia has 
not hitherto hcen explored with accuracy. During last summer 
M. Domger undertook a thorough exploration of this interesting 
geological rezion, and, as we learn fiom a communication he 
has made at the December meeting of the St. Petersburg Mine- 
ralogical Society, his researches have led to important discoveries, 
Thus he discovered a great variety of crystalline recks, por- 
phyries, &c., and volcanic ores, within the ccal-measures, which 
discovery thus extends the crystalline island of Southern Rnssia 
far eastwards as a strip abont 500 miles !ong, which runs from north- 
west to south-east. At the same meeting the Society awarded 
its gold medal to M. Romanoffs'y for his researches in 
Turkestan. 


M. Poxoucuaterr’s researches on the soils of Rus-ia seem 
to establish a very interesting fact as to the distribution of hlack- 
earth. The typical black-earth occupies an elongated zone 
directed from sonth-west to. north-east from Ki-hineff, throngh 
Khark: ff, Voronesh, Simbir-k, to Fongoulina in the province of 
Oufa; in this zone the block-earth contains from 7 to 12 per 
cent. of humus, and from both sides to north-west and south-east 
it is accompanied ty two other elongated zenes, where the black- 
earth contains only 5 to 7 per cent. of humus, whilst the other 
parts of Russia afford only sporadic spots of black-earth. 


M. MovusHkerorr’s paper on the glacier of Zerafshan, which 
appeared in a recent nuwber of the /:vestia of the Russian Geo- 
graphical Society, contains further details about the expedition 
which has explored the glacier throughout its whole length, from 
its lower extremity to the sixteen miles distant and 13,800 feet 
high pass of Matcha, whence another glocier, that of the Zardala 
river, descends on the north-castern -lope for 2200 feet, by a 
series of mizhty icefalls. The paper is accompanied with a 
pretty map which shows this grand ice-world, where no less than 
thirteen secondary glaciers are ‘ceding the ice-stream of the 
Zerafshan. We notice in this paper that formerly the Zeraf- 
shan glacier descended far lower than now, M. Mcushke'oft 
says that thirty-three miles helow its actual extremity, namely, at 
the village Diaminor, there is a beautiful terminal-moraine which 
crosses the valley and unites with three longitudinal moraines. 
Immense bonlders, thirty-five and forty feet in diameter, and 
consisting of granite, syenite, and gabbro, cover the whole space 
between these old moraines and the actual ones, so that there 
cannot be the least doubt as to the glacier having descended 
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for at least thirty-three miles lower than now. But when we see 
how the composition of the drift changes lower down in the 
valley, the loess, which is the wealth of the inhabitants in the 
lower countries, changing into mighty conglomerates with im- 
mense Loulders, we are much inclined to think, that the former 
glaciers descended yet far lower. Therefore we observe with 
some regret that M. Moushketoff gives too little attention to 
the diluvial formations of the Upper Zerafshan and to their 
relations to the loess. 


GEOGRAPHICAL NOTES 


WHEN Humholdi determined for the first time the average 
heights of continents, he could not, becau-e of the want of data, 
determine that of Africa. Now Pr. Chavanne publishes, in the 
Proceedings of the Geographical Society of Vienna (vol. xxiv.), 
an elahorate paper on this subject, accompanied with a hypso- 
metrical map of the African continent, which is bast d on no less 
than Soco hypsometrical mea‘urements. After a thorcugh dis- 
cussion of the relative valne of various measurements, Dr. 
Chavanne disensses the average heights of separate parts of 
Africa, and by how much each of them would raise the continent 
if its macs were distribut)d over the whole of the surface of 
Africa. He finds that the Atlas Mountains, if distributed over 
the surface of Africa, would produce an elevation of 26 metres ; 
the Sahara, 122 metres; the plateaux of Soudan, $5 metres ; 
those of Central and South Africa, 129 metres ; and so on ; and 
he accepts for the average height of the whole of the continent 
no less than 661°S metres (with a probable error of + 21 metres), 
which figure he considers to he rather below the truth. This 
very high fi.ure obvi: usly is the result of the very great extention 
of high plateaux, which we do not find to such an extent even in 
Asia. 

In the Annnal Report of the Surveyor General of India, which, 
though it has been printed for months, has only just been allowed 
to appear, prominence is given, under the heading of Trans- Fron- 
tier Exploration, to an attempt to determine the positicn of the 
head-waters of the Irrawaddy by Capt. J. E. Sandeman, through 
the agency of a native surveyor whom he had trained in imita- 
tion of the late Col. T. G. Montgomerie’s renowned staff in 
India, This surveyor alleges that he ascended the river to Mo- 
gung-poon, near the point where it divides into two great 
branches, the Malee and Mehka, The surveyor, we helieve, 
gives as an explanation of his not having prosecuted his journey 
to a more snecessful termination, that he was attacked and 
robbed by wild tribes ; hut we hear privately that persons in 
Burma, well qualified to form an opinicn, attach little credit to 
any of the surveyor’s statements, and we fear, therefore, that 
the position of the head-waters of the Irrawaddy is still an 
un-olved problem. 


Tu Geographical Society of the Pacific is the title of a new 
Society formed at San Francisco, The Secretary is C, Mitchell 
Grant, F.R.G.S. The objects of the S:ciety, it is s‘ated, are 
to encourage geographical exploration and discovery ; to investi- 
gate ond dis-eminate geograj hical information by di-cn-sion, 
lectures, and publications ; to e-tablish in the chief city of the 
Pacifc States, for the henefit of commerce, navigation, and the 
industrial and material intere-ts of the Pacific Slope, a place 
where the means will he afforded of obtaining accnrate inlorma- 
tion, not only of the countries bordering on the Pacific Ocean, 
tut of every part of the habitable globe; to accumulate a library 
of the best hcoks on geography, history, and statistics; to make 
a collection of the most recent maps and charts, especially those 
which relate to the Pacific coasts, the islands of the Pacific, and 
the Pacific Ocean ; and to ei ter into correspondence with scien- 
tific and Iearned socictie: whose objects include or sympathise 
with geography. The Society will publish a Ax/let7 and an 
annual Fournal. 


We learn from the Annual Report for 1880-1881 of the 
Swiss correspondent of the Geographical Society of Vienna 
that the following gecdetical and geological work was done in 
Switzerland :—The Geodetical Cormission has published the 
seventh fascicule of the ‘‘Nivellement de Précision de la 
Suisse,” which contains the measurements done during the years 
1877 to 1879 on the lines of Monte Cenero to Chiasso, Reichenau 
to Sargans ard Andermatt, and Siiss to Landqnart and Chia- 
venna, uniting thus the Swiss measurements with the Italian 
ones. The Geological Commission publishes the fourth volume 
of its new series, containing the important work, by Dr. Balzer, 
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on the zone of contact between the gneiss and the limestones of 
the Berne Oberland; another most interesting work, on the 
distribution of heat in the interior of the St. Gothard Tunnel, is 
pur-ned hy Dr. Stapff, and a preliminary notice about it, with maps, 
has just appeared in the Quarterly Reports of the Federal Council. 
(vol. vii.). It shows that the temperature of rocks increases to a 
great degree to the interior of the tunnel, being only 17° Celsins 
and 19°'7 at the southern and northern extremities of the tunnel, 
and as high as 30°°8 in the middle parts of it, the decrea.e at the 
outer ends being attributed by Dr, Stapff to the cooling influence 
of the water which circulates in the rocks. As to the geologi- 
cal information collected by Dr. Stapff during his work in the 
tunnel, which appears complete (with sixty sheets vf maps 
and profiles) in the Reports of the Federal Council, a short 
résumé of the whole has already appeared in a separate fa-cicule 
of these Reports, with a geological outime of the tunnel. We 
notice also in this branch a valuable }aper, by M. Salis, on the 
erosion of the Nolla River, tributary of the Rhine, which has 
appeared in the engineering paper, Dre Etsexbakn, published at 
Zurich. 


THE various races which inhabit Austria are studied by Dr. 
Goehlert in the Jast number of the /roceedings of the Geo- 
graphical Society at Vienna (vol. xxiv.), with respect tu the 
fength of the body. After having collected more than one and 
a half million of such measurements, which were done on 
recruits during the years 1870 to 1873, Wr. Goehlert has dressed 
a map in which he has shown the average height of young men, 
twenty to twenty-three years old, in Austria, The Dahnatians 
aie the tallest; next to them come the Serbo-Croats and 
Slovenes, and then the Germans and the Czechs ; further down 
come the Ruthenes and Koumanians, and the smaller ones are 
the Magy :r> and Poles, especially the Mazours, Lut there are 
also two or three distinct average heiyhts among the Germans, 
the Slaves, and the Magyars, those of middle ITungary, between the 
Danube and the Theiss rivers, beinz far taller than those of the 
flat country on the left bank of the Theiss. It is most probable, 
as M. Broca has shown with regard to France, that these 
notable differenees of height among the same race show that 
there were two, or more, different branches which constituted what 
we consider now as a single race, A» to the supposed decrease 
of height observed in France, Dr. Goehlert supposes thit in 
Bohemia, which has furnished during this century no less than 
600,000 men to the Austrian armies, the decrea e of average 
height can be estimated at little under 39 millimetres during 
the last hundred years, this decrease being due to the continuous 
taking away of tall men from the country. He shows also that, 
the standard height being the same for all provinces of Austria, 
the provinces where men are taller suffer proportionately more 
from recruiting. 


THE seventeenth meeting of the Swiss Alpine Club was 
opened at Basel on September 10. The Annual Report shows 
that since its foundation the Club has built thirty-one huts, or 
refuzes for climbers. The Club has also endeavoured to give a 
certain instruction to guides, and during this year an insurance 
society has been instituted for them. As to its publications, it has 
published sixteen volumes of year-books, which contain plenty 
of valuable information on the Swiss Alps, and publishes two 


papers, the Echo des Alpes and the Acue Alpenpost, which have 
contributed much to the development of Alpine literature, 
At its last meeting Mr. Ed. Whymper and the meteorclogist, 
Prof. Yam n, were elected ]]onorary Members. 


THAT part of the Ala-taon Mountains which is situated north- 
east from Tashkent, at the sources of the Arys, Tala,, and 
Pskem Rivers, and which remained uutil now quite unknown, is 
described in the /zzestiz of the Russian Geographical Society 
(vol. xvi. fascicule 3) by Col. Ivanoff. It is a very complex 
system of mountains, from 10,000 to 16,000 feet high, covered 
with mighty glaciers, The upper clefts have stiil conserved a 
good deal of forests, and the high Alpine pasturages are the 
grazing ground for the numerous herds of Kirghizes, as well as 
for the great specie. of Ozé:, common to Thian-Shan. Col. 
Ivanoff has fonnd numerous proofs that formerly the glaciers had 
a greater extensiun than now, and that they formed in the valley 
of the Maydan-tal River a mighty glacier which descended as 
low as 7000 feet, but he did not discover traces of a general 
glaciation. 


HERR ERNST MARNO gives, in the fast fascicule of the A/ewoirs 
of the Geographical Society of Vienna (vol. xxiv. Nos. 6, 7, 8, 
and 9), an interesting de:cripticn of his exp.dition fur the de- 


struction of the set¢s of the Nile, that is, of the great grass- 
islands which are formed dming the inundations of the steppes 
watered by the Bahr el-Gebel and the Bahr-el-Ahiad. The 
accumulation of grass which is driven away during the inunda- 
tions constitutes, as is known, wide grass-islands, or seéfs, which 
bar up the river, and, when not cut througb for several years, 
gradually increase by fresh grass and slime, and soon constitute 
true floating islands twelve and fifteen feet thick, which soon 
reach even the bottom of the river. It is with the greatest dif- 
ficuity that Marno’s steamer cut passages through these islauds 
and destroyed the smaller ones. 


We see with pleasure that the Austrian Tourists’ Club, 
which numbers as many as 309 members, has begun to publish 
fortnightly a Zourists’ Newspfap.r, richly illustrated, which has 
as contributors many well-known scientific writers. 


1x the Alonatsschrift fiir den Orient for Septemher, Iferr yon 
Schweiger-Lerchenfeld has a tong article full of valuable infor- 
mation on Tripolitania, @ propos of recent doings in North 
Africa. There is also an interesting fetter from Ern.t Marno 
on the Sudan. 


In the Lulletin of the Antwerp Geographical Soc'ety (tome 
vi. 3¢ fasc.) M, L. Delavand has brought toge.her a number of 
valuable notes on the climate of Africa, interesting both from a 
scientific and a practical point of view. 


THE Ja-t number of the /szvestia of the Russian Geographical 
Society contains papers, by M. Maeff, on the roads leading from 
Karshi to the Amu-daria Kiver, and on the valleys of Vak-h and 
Kafirnahan ; by M. lvanoff on the upper parts of the Talas 
Alataou, and a map skowing M, Mikluho-Maclay’s travels in the 
Melanesian I tands, 


THE eighth volume of the Afmotrs of the Russian Geogra- 
phical Society, for the section of ethn graphy, contains several 
valuable papers on the middle parts of the valley of Zerafshan, 
on the basin of Lob-nor, on the valley of Ferghana, on the 
Bekdons Shahrisahs, on the journey of fenkinson to Khiva in 
1559, on the Khiku-nor, and on the customs of the Tartars of 
Kazan. 


Ix a pamphlet entitled ‘‘Geography” Messrs. Ramsey, 
Millett, and Hudson have reprinted, from the Kansas City 
Review of Science and Iniustry, an interesting collection of 
official documents relating to United States Arctic colunisation and 
exploratiun in 1881. There are now no less than six expeditions 
in progress under Government control, which are divisible into 
two classes, one comprising those sent out for purposes of ex- 
ploration and scientific research and the other those whose 
object is of a humanitarian nature. To the former class belong 
the Heannette, Lady Franklin Bay, and Point Garrow expedi- 
tions, while the latter includes the Aodsars, Ailiance, and 
Corwin, all chiefly engaged in searching for the Feavnetle and 
missing whale-ships. 


The just publi-hed Bulletin of the Belgian Geographical Society 
includes a paper by Capt. Verstraete on the great Jakes of inter- 
tropical Africa from the fifteenth to the nincteenth century. 
Th re are also maps of Borneo, the new northern frontier of 
Greece, &c., which exhibit considerable roughness of execution. 


ECONOWICS AND STATISTICS eee ieee, 
FROM THE STANDPOINT, CF AEE 
LIMINARY (SCLENGES* 


“HE object of the present paper is to show the relation of 
the preliminary sciences to statistics and economics, and to 
attempt to make the transition from the former studies to the 
latter simpte and attractive to the scientific man. This must 
evidently be done by constructing a classification of social know- 
ledze avoiding all immediate reference to practice. That such 
a classification does not at present exist cannot be better evi- 
denced than by Mr. Baden-Powell, who has kindly drawn my 
attention to the conclusion of his paper, read on the previous 
day, ‘*On Protection in Young Communities,” in which he states 
the difficulties he has encountered in many departments of his 
researches becau-e of the different methods of classification 
adopted in otherwise excellent statistical record-, and insists that 
‘uniformity in the method of registering statistical facts is of 
the utmost importance to comparative investigations,” so that 


* Abstract of a paper read before Sectiun F of the Buitish Assocation, 
1881, by P. Geddes, F.R.S.E. 
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‘it would be of great importance if such uniformity could be 
secured in the future.” 

A survey of the statistical records of various countries, 
whether under the same or different political rule, shows the 
most extreme discord, while a detailed examination of the 
schemes which have been as yet proposed by statisticians results 
in their rejection as unscientific —the very latest of such schemes 
being curiously analogous to the very earliest of classificatory 
attempts in biology. A criticism of the innumerable definitions 
of statistics, some of which claim statistics as a science, others 
as a method, others as both or neither, leads to the acceptance 
of the view recently sustained by Hooper (J.S.S. 1881), that 
Statistics is simply a quantitative record of the observed facts or 
relations in any branch of science,—a definition which may con- 
veniently be extended diagrammatically as follows :— 


RECORD OF Facrs At GIVEN TIME, 


Qualitative Quantitative 
Numerical | Linear | Plane | Solid 
Graphic 
Statements. — Statlstics. 


By combining such successive records we obtain history, and 
statistics and history are thns seen to be, within certain limits, the 
common property of the sciences—all save logic, where there 
are na ideas of quantity, being statistical, and all save logic, 
mathematics, phystes, and chemistry, where conditions and pro- 
perties are constant, being historical; the cnrrent notions of 
statistics and history as distinct sciences, or as distinct scientific 
methods, being therefore entirely erroneous. 

The application of the ahove diagrammatic definition of sta- 
tistics to all the sciences clearly illustrates the continual progress 
from qualitative to quantitative knowledge which goes on in each, 
and the increase of definiteness which quantitative knowledge 
constantly tends to assume. ‘Thus while the common name of 
a chemical compound, say sulphate of iron, expresses only a 
qualitative relation, its ordinary chemical formula, FeSO,, 
reaches the numerical state, and its graphic and glyptic formule 
are respectively the plane and solid representations of the same 
relation of quantity. So, too, the astronomer has bis star maps 
and orrery, the biologist his figures and diagrams, while the 
sociologist so often requires similar aid that the French Govern- 
ment has recently established a Bureau de Statistique Graphique. 
So by piling up successive graphical representations of statistical 
observations, a solid historical mode] might often be constructed. 
A geologist, for instance, by piling map upon map of a given 
island at successive times (the margin being, of course, cut away) 
would thus construct a solid model which would graphically 
exhibit the changes of increase and decrease, loca) and general, 
throughont the entire period, 

But what are the desiderata of a system of classification? It 
must be natural, not artificial,—capable of complete generalisa- 
tion and specialisation, universal in application, simple of 
understanding, and convenient in use. Immeasurably the 
highest example of such a classification is presented by botany 
aud zoology, and it is therefore the biologist, not the logician 
or the mathematician, and still less the metaphysician or the 
political economist, whose training prepares him to undertake 
the still vaster task of classifying the infinitely numerous and 
varied phenomena of society, 

Taking an actual compendium of miscellaneous statistics, we 
have first then to separate out in order the actual statistics of the 
preliminary sciences, mathematical, phy-ical, chemical, astro- 
nomical, geological, &c., and leave these to their special enlti- 
vators. Social statistics now alone remain, and to classify these 
naturally we must ascertain the fundamental scientific truths 
respecting society. Just as the biologist is accustomed to classify 
man along with inferior organisms, and to trace the fundamental 
resemblances in structure and function which bis organisation 
presents to theirs, so he must inquire wherein human society 
resembles the societies formed hy the lower animals, the more so 
as no one disputes that these fall strictly within bis province (see 
Huxley, ‘‘ Anat. Invert.” p. 1). As the term indeed assuines, 
some general] truths must be common to societies of Formica, 
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Apis, Castor, and Homo alike, and this must therefore underlie 
our classification of social facts, 

First, then, a society obviously exists within certain limits of 
space and time, It consists of living organisms. Again, the-e 
modify surrounding nature, primarily by seizing part of its 
matter and energy, Again, they apply this matterand energy to 
the maintenance of their life; ze the support of their physio 
logical functions, Finally, these organisms are modified by their 
environment. 

These sociological axioms, as we may henceforth term them, 
at once enable us to classify ont the facts relating to each and 
every society as follows: (A) those relating to the limits of time 
and space occupied by the society; (B) those relating to the 
matter and energy utilised by the society ; (C) those relating to 
the organisms composing the society ; (D) those relating to the 
application of the utilised matter and energy by the given 
society ; (E) those relating to the results of the preceding con- 
ditions upon the organisms. These considerations were 
developed in a series of tables exhibited as diagrams upon 
the wall; and an extremely condensed summary is given on the 
following page. 

These tables, which may be read either separately, in bori- 
zontal, or in vertical series (the left-hand vertical series being 
viewed as entries on the creditor side of a balance sheet), were 
developed into detail, and shown to be applicable to all societies 
alike, whether animal or human, civilised or savage, and to 
inclnde the facts (A) of political geography ; (B) of economic 
physics, geology, botany, and zoology, of technology and the fine 
arts, transport and commerce, in short, of the economics of 
production ; (C) of anthrapolozy, together with the Registrar- 
General’s reports and the census ; (V) of distribution and con- 
sumption ; (E) of a large body of observations made by physicians, 
biologists, educationists, and philantbropists dealing with the 
modifications of the organisms by their environment. These 
tables, therefore, while endeavouring to classify all known sta- 


| tistics, attempt nothing short of an organisation of the social 


sciences into a more definite and coherent body of knowledge 
than they bave formed heretofore. 

Tt was then shown that while the above outlined considerations 
are in entire barmony with the economic labonrs of the geo- 
grapher, the physicist, tbe biologist, the anthropologist, and the 
demographer, they furnish grounds for a destructive criticism of the 
existent sy-tems of political economy, inso far as these pretend to 
intellectual completeness; the best proof of this heing their 
applicability to utilixe and reconcile the Jabours of each and all 
the contending schools, statistical and economical alike. 

The application of the conceptions of physics and biology to 
the interpretation of social facts was then alluded to, interest 
on money being taken as an example. This was shown to 
depend neither upon compensation for risk of loss, reward for 
abstinence, nor wages of superintendence, as asserted by econo- 
mists (Fawcett, ‘‘Pol. Econ.”), nor yet to be simply an abstrae- 
tion from the wealth of other members of the community as 
supposed by its opponents, but usually to arise, in modern 
times at least, from the appropriation of the matter and energy 
of nature, and generally speaking, from the exploitation of the 
sun. 

But the severest test which can be imazined is to apply the 
ideas of the present paper to the study and classification of all 
the other papers read during the meeting of the section, since no 
preparation within such short limits of time has been possible. 
The first, ‘On Societies of Commercial Geography,” relates to 
the study of territory (Tables A) ; the second, ‘* Corn or Cattle,” 
in the language of Table B, I., inquires whether the exploitation 
of plants or animals be more profitable in the given society ; 
the third, ‘‘Report of Committee on Teaching,” &c., relates to 
the state and treatment of cerebral functions of certain organisms 
in the given society ; the fourth, ‘* On Agricultura] Statistics and 
Prospects,” is at once classified with the second ; the fifth, 6 
General Banking Law,” &c., relates to the co-ordination of 
commerce (Table B, I7., Movement), and so on, 

So, too, with the anthropological papers :—the first, ‘‘ Report 
on Caves and Kitchen-Middens,”’ isa statement of facts respect- 
ing production, partition, and consumption in some ancient com- 
munity, while the next, ‘‘On the Stature of the Inhabitants of 
Hungary,” snpplies facts to be classified under Hungary, organs 
isms, strneture. Nor are the other sections behind in furnishing 


1 The preceding propositions and tables are abridged from the author’s 
paper *‘On the Classification of Statistics and its Results’ (‘* Proc. Roy. 
Soc. Edin.” 1881). 
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papers essentially economic: witness the numerous intere-ting 
papers read to Sections A and G, on the applications of electric 
energy, and, best of all, the presidential addresses to those sec- 
tions, of.which both were devoted to economic physics, or rather, 
as the subject should be called, physical economics. 

Finally, if the preceding axioms and the soundness of the 
ahove classification of social facts he not disproved, it follows 
thet three ont of the four great reforms demanded in Mr. 
Ingram’s presidential adcdress, and repeated and enforced in Mr. 
Grant Dnff’s, are here introduced into the conduct of economic 
research, namely, ‘‘(1) that the study of the economic pheno- 
mena of society ought to be systematically combined with that 
of the other aspects of social existence ; (2) that the exce-sive 
tendency to abstraction and to unreal simplifications should be 
checked ; (3) that the @ rior? deductive method should be 
changed for the historical ; while the fourth, that economic laws 
and the practical prescriptions founded on these should be con- 
ceived and expressed in a less absolute form,” would readily also 
he exemplified if the limits of the present paper permitted refer- 
ence to generalisation and to practice. Again, tt is sufficient to 
quote Mr. Ingram’s concluding proposals to show that these have 
been substantially adopted. ‘The field of the section should be 
eularged so as to comprehend the whole of sociology, ‘‘ since 
the economic facts of society . . . cannot he scientifically con- 
sidered apart, and there is no reason why the researches of Sir 
Henry Maine or Mr. Spencer should not be as much at home 
here as those of Mr. Fawcett or Prof. Price. Many of the 
subjects, too, at present included in the artificial assemblage of 
heterogeneous inquiries known by the name of anthropology 
really connect themselves with the laws of social development, 
and if our section bore the title of the sociological, the studies of 
Mr. Tylor and Sir John Luhbock would find in it their most 
appropriate place. I prefer the name sociology to that of social 
science,” ® 


THE PROPER PROPORTIONS OF RESISTANCE 
iN THE WORKING COILS, THE ELECTRO- 
MAGNETS, AND THE EXTERNAL CIRCUITS 
OF DYNAMOS* 

OR the electro-magnet ; 
Let Z he the length of the wire, 
B bulk of tbe whole space occupied by wire and 
insulation, 
ratio of this whole space to the bulk of the 


” 


copper alone (that is, let 1 B the bulk of the 
aw 


copper), 
the sectional area of wire and insulator, 
5, the resistance of the wire. 
For the working coil, let the corresponding quantities be Z’, J’, 


A 


” 


x', &. Lastly, let s be the specific resistance of the copper. 
We have— 

Be rae 

FAG is He 

a oo 
(2s B) cs 

=A = 
Hence, A “ae = TR F : (1) 
and similarly, n= vue) = : 2) 


where A’ and A” denote constants. 


Now, let ¢ be the current through the magnet coil, and ¢’ that | 


throngh the working coil, and let 7 be the velocity of any chosen 
point of the working coil. Denoting by / the average electro- 
motive force between the two ends of the working coil, we have— 


= 72-27 ne (3) 


where / is a quantity depending on the forms, magnitudes, and 


relative positions of & and 4’, and on the magnetic susceptibility 
of iron; diminishing as the susceptibility diminishes with in- 
creased strength of current, or with any change of 7 and &’ 
which gives increase of magnetising force. 

In tbe single-circuit dynamo (that is, the ordinary dynamo) ¢’ 
is equal to ¢, but not so in the shunt-dynamo, In each, the 


1 “Qn the Present Position and Prospects of Political Economy ” (British 
Association, Dublin, 1878). 

2 Quoted by Mr. Grant Duff, Presidential Address to Section F, 188r. | 

3 Paper read at the British Association, York, 188t, by Sir William 
Thomson, F.R.S. 


whole clectric activity (that is, the rate of doing work) is pe’; 
or, by (3)— 7 
(SEE 
ee (4) 
or, by (1) and (2)— 
IRR) cdv (s) 
KR 6 0 : 0 
Of this whole work, the proportions which go to waste in heating 
the coils and to work in the external cirenit are— 
Re+ Re? (6) 
AUS OES a (7) 
KR’ “ 
By making wv sufficiently great, the ratio of (6) to (7) (waste to 
useful work) may be made as small as we please. Our question 
is, how ought A’ and &’ to be proportioned to make the ratio of 
waste to work a minimum, with any given speed? or, which 
comes to the same thing, to make the speed required for a given 
ratio of work to waste a minimum? ‘To answer it, let * be the 
ratio of the whole work to the waste. We have, by (5) and (6)— 
IN(RR cc’ ov 
ms ——— 
Rea kReERR ° 
For the single-cireuit dynamo we have ¢ = ¢’, and (8) becomes— 
—fV¥(RR) 8 


+» waste . 


— (RA + Rc"). useful work 


Kim ERO ae (9) 

IIR (S ~ R)}y 
or ? ca ar : (10) 
where S=R+ Rh. , é : . (11) 


Suppose now S to he given, aud suppose for a moment / to 
be constant. The problem of making 7 a maximum with w 
given, or vy a minimum with 7 given, requires simply that R 
(S- 2) bea maximum ; which it is when A=3 S, that is, when 
the resistances in the working coil and the electro-magnet are 
equal. But in reality / is not constant; it diminishes with 
increase ot the magnetising force. As it generally depends 
chiefly on the soft iron of the electro-magnet, and comparatively 
but little on the soft iron of the moving armature, or on iron 
magnetised by the current through the moving coils, it will gene- 
rally be the case that / will, ceferts partlus, be diminished by 
increasing & and diminishing A’. Hence the maximum of 7/zv is 
shown by (10) to require A’ to be somewhat greater than 45: 
how much greater we cannot find from the formula, without 
knowing the law of the variation of 7. 

Experience and natural selection seem to have Jed in most of 
the ordinary dynamos, as now made, to the resistance in the 
electro-magnet being somewhat less than the resistance in the 
working coil, which is in accordance with the preceding theory. 

Whether the useful work of the dynamo be light-giving, or 
power, or heating, or clectro-metallurgy, we may, for simplicity, 
reckon it in any possible case by referring t» the convenient 
standard case of a enrrent throngh a conductor of given resistance 
£ connecting the working terminils of the dynamo. This con- 
ductor, in accordance with general usage, I call the ‘‘ external 


| circuit,” which is an abbreviation for the part ef the whole 


circuit which is external to the dynamo, In the case of the 
single-circuit dynamo the current in the external circle is equal to 
that through the working coil and electro-magnet, or ¢ of our 


notation. Hence, by Ohm's law— 
= L 
ase ayo ; me 
or, by (3), (1), and (2), . 
ae JEOUR IO (13) 
KK (E+ R+R) * 7 
Hence either ee ® 3 : 9 : = (ies) 
. _KA (E+ R+ R) 
or Ue a/R Ae . 5 (us) 
The case of ¢ = O is that in which 
a ata ié 
pc BRET RH+R (16) 


Lo N(R Re) ‘i : 
where 7, denotes the value of /for c= 0, To understand it, 
remember we are supposing no residual magnetism. For any 
speed subject to (16), the dynamo produces no current. When 
this limit is exceeded the electric equilibrium in the circuit 
becomes unstable; an infinitesimal current started in either 
direction rises rapidly in strength, till it is limited by equation 
(1g), through tbe diminution of 7, which it produces. Thus, 
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regarding Z as a function of ¢, we have in (15) the equation 
mathematically expressing the strength of the current maintained 
by the dynamo when its regular action is reached. Using (15) 
in (10) we find— 
_£+5 

$ : “ : 4 5 


which we all knew forty years ago from Joule. 

In the shunt-dynamo the whole current, ¢’, of the working coil 
branches into two streams, ¢ through the eleciro-magnet, and 
¢ ~ ¢ throngh the external circuit, whose strengths are inver-ely 
as the resistances «f their channels. Still calling the resistance 
of the external circuit Z, we therefcre have— 


Ge i(60—sc)2, which fives =) ess 


r 


(17) 


(18) 

Hence, by Joule’s original law, the expenditures of work per 

unit of time in the three channels are respectively 
HEE 6 . . working coil 

. electro-magnet - 


(19) 


2 
ean 2 : aarti 
E(x + aye . external circuit 


Hence, denoting as above by » the ratio of the whole work to 
the work developed in the eaternal circuit, we have— 


Ne Ne 
Yt Rl (ee 
a (ez) yi a, 
aN: 
| ———— 
(x ap 28. 
2 
Rina Re pe + R(R +E) 
= a ap (UA Sh LAE ap CY 7) 
Suppose now # and A’ given, and Z t> le fuund; to make + 
a minimum. The solution is— 


(20) 


whence 


t. 


ae a Ue 22 

Ba *, (22) 
and this makes : 

4 vk x . ~ (ey) 
Put now . 

= Se 5 : a > (at) 
(22) and (23) become 

= 4h iy 2 

ae rie A 4 9 (35) 

and rattan fe(1 t+ opt 2e. (26) 


For good economy r must be but little greater than unity ; 
hence ¢ must be very small, and therefore approximately 
2S a | | en 
and Za elton a 
For example, suppose the resistance of the electro-magnet to 
be 400 times the resistance of the working coil—that is e = 4oc— 
and we have, approximately, 
&= 20k", andr=1 + yy. 
That is to say, the resistance in the external circuit is twenty 
times the resistance of the working coil, and the u-eful work in 
the external circuit is approximately 37} of that lost in beating 
the wire in the dynamo, 


FUNCTIONAL METAMORPHOSIS OF 
WOUSELES" 


"THERE is no system in the animal hody to which the axiom 
of Guerin, viz., that ‘‘ function makes the organ,” applies 

with greater force than to the muscular system, Every student 
of comparative myology knows that according to the use required 
of a muscle we have alterations in its volume aud connections, 
or indeed its total disappearance, should its further services in the 
animal economy he dispensed with. These are the factors which 
render muscular homologies in many cases so difficult to deter- 
mine, There is one change, however, which is much more 
common than is generally believed, viz., the transformation of a 
muscle into fibrous tissue, or, in other words, its replacement by 
a ligamentous structure possessing attachments similar to those 
* Abstract of paper read at the York mesting of the British Associativn, 


by D. J. Cunningham, M.D., F.R.S.E., S.nior Demonstrator ef Anatomy, 
University of Edioburgh. 


NALORE 


327 


of its muscular ancestor. It might almost be laid down as a law 
that whenever a muscle cea es to be of use fur contractile pur- 
poses, and when, from its attachments, it might be of service asa 
ligament, that it gradually in course of time become; transformed 
into fibrous tissue, and is banded down to posterity in this c ndi- 
tion. Indeed should it merely be a case of comparative value, 
and should the balance of utility be in favour of a ligament, then 
also will this metamorphosis in all probability take place. Of all 
adaptations in the muscular system this is perhaps the most 
beautiful, and instances of it are by no means rare. ‘Thus, in 
the feet of the armadillo, orycteropus, pig, walrus, and several 
other animals, certain of the intrinsic pedal muscles have become 
fitrous bands, indubitably retained for some definite purpose, 
although their obvious function is often obscure. The most 
striking examples of this, however, are to he found in the feet of 
the horse, ox, sheep, camel, and their allies. In these we are 
a'le not only to demonstrate with the utmost precision the yar- 
ticular muscles that have hecome lizamentous, but also the pro- 
ces» by which the change has been brought ahout, and the 
rationale of the transformation. 

The suspensory ligament of the fetlock in the horse is an ex- 
ceedingly powerful structure, which lies in the sole of the foot 
(2e. upon the posterior aspect of the metatarsal bone) under 
cover of the flexor tendons, It plays an important part in 
the mechanism of the limb. Its attachments are such that it 
prevents over extension at the fetlock or metatarso-phalangeal 
juint, ard its value in this respect is evidenced by the fact that 
when it is ruptured the horse becomes what is termed by vete- 
rinary surgeons ‘‘broken down.” In this condition the fetlock 
joint sinks downwards towards the ground, whilst the hoof is 
tilted forwards and upwards, 

This ligament is admitted on all hands to be derived from the 
intrinsic pedal muscles by a transformation of the muscular 
elements into fibrous tissue ; indeed it bears its history written 
upon its face. Almost invariably a narrow streak of striated 
muscular fibres can be detected upon its superficial surface which 
points to its muscular ovigin. Upon its deepsurface fleshy fibres 
in greater abundance are observed, but these are very pale, 
owing to a large admixture of fatty tissue. 

The question now comes to be-—Which of the.intrinsic pedal 
mu-cl:s have entered into the formation of this ligament? In 
making this inquiry we have tu keep two points in view : (1) 
that in the horse the middle or third digit is alone fully developed ; 
and (2) that in a typical pentadactylous foot this digit i, supplied 
by three intrinsicmuscles, viz. : a two-headed flexor brevis, and two 
abductors or dorsal interossei (the sccond and third) inserted one 
upon either side of the digit. It is reasonable to conclude, 
therefore, that the suspensory ligament of the fetlock is derived 
from one or more of these muscles. But independent remnants 
of the two dorsal intcrossei are present, in addition to the liga- 
ment, which clearly proves the flexor brects mediz to be the source 
of this structure. 

The dorsal interossei in the foot of the horse are of peculiar 
interest, They are so minute that they can exercise little or no 
influence upon the movements of the pes. They are simply to 
be regarded as vestiges of former greatness, and as pointing to 
retrograde development. They undoubtedly constitute a link 
in the soft parts between our modern monodactylous horse and 
its three-tocd ancestor, They lead us back to a time when in 
the foot of this animal there were two distinct interosseous 
spaces, each filled by a well-marked interosseous muscle.. 

Still stronger evidence that the suspensory ligament orizinates 
solely from the fexor brezts of the middle digit is obtained by 
making thin transverse sections through its substance. We then 
observe that the sparse remains of muscular tissue are not con- 
fined to the surface of the structure, but penetrate into its midst. 
When the specimen is held against a dark ground, two crescentic 
opaque outlines are noticed lying side by side in its substance. 
These undoubtedly represent tracings of the two heads of the 
flexor brevis, out of which the ligament is developed. On sub- 
jecting the outlines to microscopic examination, we find that they 
are mainly composed of muscular fibres, but every here and 
there the continuity of this tissue is broken by fatty tissue, in 
which are observed transversely-divided nerves and blood-vessels. 

In the ox, sheep, and camel the suspensory ligament performs 
the same office as in the horse. The presence, however, of two 
digits (the middle and annular) complicates somewhat its inferior 
attachments, 1) order that it may operate so as to prevent over- 
extension at both metatars +phalangeal joints. In each of these 
animals the structure is undoubtedly formed by the two heads of 
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two muscles, viz., the fexror brevis annularis and the flexor brevis 
nuedit, Transverse sections of the ligament render this very 
evident. 

In the snspensory ligament of the ox a considerable amount 
of muccular tissue is found upon both surfaces, and the trans- 
yerse sections show that this penetrates into its substance in the 
form of fonr cireu'ar ontlines which lie side by side. The fleshy 
fibres are more abundant than in the case of the horse, but still 
a considerable amount of fatty tissne enters into the construction 
of the ontlines, and in this are placed nerves and blood-vessels. 
These four ontlines are the remains of the four fleshy bellies of 
the two flexores breves which amalgamate and tran-form so as 
to.constitute the ligament. 

In the sheep not a trace of muscular tissue is to be fonnd, 
either on the surface or in the interior of the ligament. The 
four circnlar outlines are seen on transverse section, however, 
but they are entirely formed of fatty tissue. What is of peculiar 
interest in this case is that in this fat the nerves and blood- 
vessels are still present. 

The camel which the anthor had an opportunity of examining 
was a very young specimen, and its foot had been prepared by a 
tine gelatine and carmine injection. This in some measnre 
obscured the intimate structure of the suspensory ligament, Not 
a trace of muscular tissue or fatty tissue could be detected either 
on its surface or in its snbstance. So complete was its transfor- 
mation that not a single clue to its origin could be discovered. 
It is qnite possible however that ina fresh uninjected specimen 
traces might be detected. 

The suspensory ligament in these animals has undoubtedly 
heen called into existence by the need for such a structure in the 
foot, and by the comparatively small valne of the intrinsic 
mauseles from which it is developed. The intrinsic muscles of 
the hand and foot have as their function the production of the 
‘nore rapid and precise movements of the digits. In the animals 
which possess a snspensory ligament such a function is of no 
importance, whereas a powerful brace to provide against over- 
extension at the metatarso-phalangeal joints is an ahsolnte 
essential. 

But the stndy of the suspensory ligament of the fetlock 
‘uggests other interesting points: 1. The process of transforma- 
tion of muscle to ligament appears to be effected by a fatty de- 
generation of the muscular fibres with a coincident multiplication 
of the connective tissne elements. Here, therefore, is what is 
usually regarded a pathological change assisting 2 morphological 
process. 2. The nerves of supply to the mn cles are apparently 
unaffected by the change. In the sheep, in which there is not a 
trace of muscular tissue, they are seen in the snhstance of the 
ligament of a size relatively as great as in the ox or horse 
3. The presence of muscular tissue, where from its small amonnt 
it cannot possibly exercise any appreciable function, is pecnliar, 
T> account for its continuons existence we must of conrse sup- 
pose that it remains in a state of tonic contraction, The con- 
tinuance of nerves in the ligament will enable it to maintain this 


condition. 
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Academy of Sciences, September 12.—M. Wurtz in the 
chair.—The following papers were read :—Remarks on a memoir 
of MM. Leewy and Perigaud on flexnre of telescopes, by M. 
Villarcean —On the comparative qualities of water of the Isére 
and of the Durance, as regards irrigation and provision of soil, 
by M. deGasparin. He compared the constitution of the liquids 
at points where all the affluents were united, and at different 
epochs, The two rivers are closely alike as to the quality of the 
slime they deposit, that of the Istre being only a little more 
argillaceous (which slivhtly favours the state of suspension). 
Now the Durance is largely utilised for irrigation, and enriches 
the departments of Bouches-du-Rhéne and Vaucluse especially 
with fertile soil ; and it is suggested that a like henefit should he 
derived from the Isére, in Isére and Dréme,—On a new mode of 
exploitation of mines of sulphur, by MM. de la Tour du Breuil. 
They apply the principle of raising the boiling point of water by 
means of a dissolved salt. Chloride of calcium is so used ; the 
bath containing 66 per cent. of it. The apparatus consists of 
tivo rectangular vessels conpled and inclined. When the opera- 
tion is terminated in one, the boiling liqnid is directed into the 
other, which is previonsly filled with ore, While liquation is 
going on (which takes about two honrs) the first vessel is emptied 
and re-charged, One furnace snffices. The sulphnr produced 


is very cheap (ahout five francs a ton) and pure. Fusion is 
possible all the year, as no snlphurons acid is produced ; and the 
extraction is very complete.—The Secretary called attention to 
the subscription opened for a statue to Lakanal at Foix (Ariége). 
—On radiophony produced by lampblack, by M. Mercadier. 
Not only is lamphblack the best thermophonic agent at 
present, but it is su-ceptible, like selenium, of playing the ré/e 
of the electric photophone. Instead of selenising one of the 
faces of his metallic double-spiral receivers, M. Mercadier 
covers it with lampblack, and they give good effects with 
intermittent solar, electric-light, and even gas, radiations. 
When exposed in dark to a copper plate gradually heated 
with an oxyhydrogen blowpipe, no sound is heard in the 
telephone till the plate is raised to a dnll red; then it gra- 
dually increases in intensity. The author is disposed to con- 
sider the phenomenon /hofophonic rather than actinophonic. 
The resistance of these receivers diminishes as the temperature 
rises (from 2° or 3° to 50°), and the variation (very small) is re- 
presented nearly by a straight line. —Explanation of a contrast 
in double cireular refraction, by M. Cronllebois—On the mag- 
netic metalls, by M. Gaiffe. He experimented with nickel and 
cobalt, obtained electro-chemically and variously treated before 
magnetising ; some bars being kept hard, others annealed, and 
others annealed and forged. The figures show what a compara- 
tively great coercitive force these metals (and especially cobalt), 
may acquire ina pnre state, while pure iron, obtained by the 
same means, gives inappreciable deflections in the magnetometer. 
The annealed and forged samples produced the greatest effects 
(the annealed coming next). The weak coercitive force of the 
metals on issuing from the galvanoplastic hath, is attributed to 
the presence of hydrogen in combination with them.—On metal- 
dehyde, by MM. Flenriot and Oeconomoides.—On the rotatory 
power of albuminoid snbstances of blood-sernm, and their deter- 
mination by cirenmpolarisation, by M. Fredericq.—On perman- 
ganate of potash employed as antidote to the poison of ser- 
pents, by M. de Lacerda. A solution of snake poison having 
heen injected subcutaneously under the thigh of a dog, and a 
I per cent. solu'ion of permanganate of potash a few minutes 
after, the latter prevented all local lesion (abscess, &c.); there 
was merely a very slight swelling. In other cases of injection 
into the veins the permanganate proved a powerful antidote.— 
M. Maumené commnnicated accounts of a new apparatns for 
fractional distillation, and of one for measnring the alcoholic 
richness of mixtures of aleohol and water, 
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AUSTRALIAN ABORIGINES 


Australian Aborigines: the Languages and Customs of 
several Tribes af Aborigines in the Western District 
of Victoria, Australia, By James Dawson. (Mel- 
bourne: Robertson; London: Macmillan and Co., 
1881.) 


i R. DAWSON, a settler of old standing in the dis- 

trict west of Melbourne, and his daughter, Mrs. 
Taylor, who has been familiar from childhood with 
several native dialects, have in years of careful inquiry 
collected the present volume of information as to the lan- 
guages and life of the group of tribes living inland from 
the coast between Portland Bay and Cape Otway. These 
tribes form part of the native population described in the 
“ Aborigines of Victoria,” compiled by Mr. Brough Smyth 
for the Victorian Government; but able and extensive 
as that work is, the anthropologist sees on comparing it 
with the present volume how far he must still be from 
thoroughly understanding the native institutions, when a 
minute study of one district can bring out so many new 
and difficult points as are to be found here. Take the 
native marriage laws as set down by Mr. Dawson. The 
tribes are split up into totem-classes named after animals, 
both sons and daughters belonging to the mother’s class, 
and not being allowed to marry within it; thus a Pelican 
youth may not marry a Pelican girl, or a Boa youth a Boa 
girl, but Pelican may marry Boa. So far, this is like the 
exogamous rules found in various other parts of the 
country; but here it is further stated that though the 
class follows the mother’s side, the tribe itself follows 
the father’s side, and the natives are not allowed 
to marry into their own tribe either, nor may a man 
marry into his mother’s or} grandmother’s tribe, nor into 
an adjoining tribe, nor into one that speaks his own 
dialect. This remarkable set of restrictions, which does 
not seem to correspond exactly with those of any other 
district in the world, is considered by the tribes who live 
under it as intended to prevent marriage between those of 
“fone flesh,’ and indeed it bars kin-marriage in hoth the 
male and female line in a more thorough way than the 
known laws of any other Australian tribes. No marriage or 
hetrothal is permitted without the approval of the chiefs of 
each party, who first ascertain that no “ illegal ” relation. 
ship exists. Any symptoms of courtship between those of 
‘fone flesh” are put down by rough handling of the cul- 
prits, and parents are apt to save their children from 
breaking the law by betrothing them in proper quarters 
as soon as they can walk. What can have been the mo- 
tive which led the ancestors of these savages to carry their 
prohibited degrees to an extent which our physicians would 
consider practically absurd? Mr. Dawson speaks of these 
laws as admirable, and plainly thinks them founded on prac- 
tical reasons against marrying-in, for he says that where the 
prohibitions have been disregarded under European influ- 
ence, the aborigines attribute to this disregard the greater 
weakness and unhealthiness of their chiliren, and the in- 
crease of insanity. This, however, may have got into the 
native mind from hints by the white doctors, and the whole 
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| subject of these marriage-prohibitions is as yet an unsolved 
problem. This is better seen when one does not look at 
one particular point, but at the system as a whole, with 
its network of ceremonial regulations. Among these, the 
custom of avoiding the mother-in-law is of course de- 
scribed by Mr. Dawson, He gives the usual details how, 
when a girl is betrothed, her mother and aunts may not 
look at or speak to the man for the rest of his life, but if 
they meet him they squat down by the wayside and cover 
up their heads, and when he and they are obliged to 
speak in one another’s presence, they use a peculiar lingo | 
which they call ‘‘turn-tongue.” This queer dialect is not 
used for concealment, for everybody understands it, and 
some examples of it are here given which show that it 
has much in common with the ordinary language. Should 
the present notice meet the eye of Mr. Dawson, it may be 
suggested that it would be worth while to find out whether 
the ‘‘turn-tongue”” is an old-fashioned dialect kept up 
for this ceremonial purpose. For the rest of the marriage- 
customs we must refer to the book itself ; but to give an 
idea of the state of formality into which life has come 
among these supposed free-and-easy savages, mention 
may be made of the duties of the bridesmaid and grooms- 
man. When the married pair have been taken to the new 
hut built for them, for the next two moons the grooms- 
man and the husband sleep on one side of the fire, the 
bridesmaid and the wife on the other, the new-married 
couple not being allowed to speak to or look at one 
another. The bride is called a “not-look-round,” and the 
pair in this embarrassing position are a standing joke to 
the young people living near, who amuse themselves by 
peeping in and laughing at them. 

‘Among the interesting questions as to Australian arts 
and ideas which Mr. Dawson touches on, is whether they 
had any notion of boiling food. He confirms the general 
opinion that they had not, and states that there is no 
word meaning to boil in their native dialects. But it does 
not always follow that what is true as to one group of 
tribes is true everywhere. Mr. Brough Smyth gives an 
account of the fish-hooks of the aborigines in Victoria, 
but Mr. Dawson declares that in his district they were 
unknown, though the native fishermen have come so near 
angling as to use a rod and line with a bunch of worms 
for bait, with which they pull out the fish before he has 
time to disgorge. Looking over the grammatical part of 
the book, we find the list of numerals in the native 
dialects one of the most perfect examples of the way in 
which numerals have been developed from counting on 
the fingers. They say “one hand” for 5, “two hands” 
for 10, and so on with hands and twenties up to too. 
But the unusual and noticeable point is, that though 
getting so far, they have not worked out words for the 
intermediate numbers above to, but fall back on the 
primitive gestures ; thus they have not words for 11 or 
12, but they say 10, and hold out one finger or two to 
make up the number. Mr. Dawson seldom quotes or 
criticises books, but when he gives the fact that there isa 
native word for 100 he adds a note that this is wholly at 
variance with the statement made by Mr. E. B. Tylor 
(Primitive Culture,” vol. i. p. 220) as to some Australian 
tribes having no numeral words even so high as 5. To pre- 
vent misunderstanding he should have pointed out that the 
next page of the work in question makes reference to other 
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Australian tribes reported to have numeral words up to 
15 or 20, But the point raised is well worth attention. 
The statement as to tribes in various districts having no 
distinct numeral words above three, and only struggling on 
to four and five by saying ‘ two-two,” &c., rests on the 
authority of Europeans who have studied the native lan- 
guages, sometimes well enough to write grammars of 
them. Are we to think that the natives generally had 
words for large numbers, and yet the Europeans failed 
to discover them? Or, rather, is it not easy to suppose 
that some tribes raised themselve. (possibly since con- 
tact with the white man) above this low level of arith- 
Metic, making, out of their counting on the fingers, 
numeral words even as high as the words here given for 
100? It wonld be interesting if it could be shown 
etymologically that the terms here given for 20 and 100 
had oiiginally a material meaning. like the word for 5, 
which still means “ hand.” 

One of the greate-t cifficulties in studying savages is 
to know how far to trust or distru-t their assurances that 
what they tell is really their own, and not picked up from 
foreigners. From this pont of view it is worth while to 
look closely at the story of the lost Pleiad, which here 
appears among the native myths of the “ black-fellows.”’ 
The author's friends naturally doubted its genuineness, 
but on further inquiry it was found to be widely known. 
The tradition is that the Pleiades were a chiefess called 
Gneeanggar and her six attendants ; Waa, the Crow (the 
star Canopus), fell in love with her, and finding that she 
and her women were going in search of white grubs, he 
turned himself into one, and bored into the trunk of a 
tree, where they were sure to find him. The women, one 
after another, poked their little wooden hooks into his 
hole, but he broke the points, till at last his love put in 
her beantiful bone hook, and he let her draw him out, 
whereupon he turned into a giant and ran away with 
her; since then only six Pleiads—the serving-women 
—have been left. Now between this story and our 
classical myths there is a difference. Ovid’s version 
seems to carry its origin on its face, agreeing with the 
fact that only six of the stars in the cluster are bright 
and plain to common eyes, so the myth tells of a hidden 
or faint seventh. She is Merope hiding herself for shame 
at marrying a mortal, or Electra putting her hand before 
her eyes, not to see the min of Troy. But 
Australian tale the vanished star, being the queen, ought 
of course to be the brightest ; so that there is little sense 
in the story, unless Mr. Dawson is prepared to maintain 
that the Australians remember a time when there was a 
Pleiad brighter than the rest, which has now vanished. 
It would be easier, if more commonplace, to guess that 
the natives got the idea of a lost Pleiad from some 
Englishman who had heard the story at home, but missed 
the point of it. 

The anthropological work done by Mr. Dawson and 
Mrs. Taylor hardly needs praising. It is enongh to point 
out how carefully, not relying on books, they have made 
their own inquiries on every subject, and recorded them as 
scientific material. It is to be hoped that they will not 
cease their researches, for there must still be much 
valuable evidence to be gleaned in their district, if it is 
done without delay. 

EDWARD B. TYLOR 


in the | 
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A Dictionary of Chemistry and Allicd Sciences. By H. 
Watts, F.R.S. Third Supplement. Part I]. (London: 
Longmans, 1881.) 


WE have no publication in English strictly corresponding 
to Liebig’s Annalen or the Annales de Chemie et Physique, 
and were it not for this now gigantic dictionary of che- 
mistry by Mr. Watts many, both advanced and elementary 
students of our science, would find their labours con- 
siderably increased by the necessity of having to hunt up 
a great number of facts and records of work done in 
foreign journals. The chemical record in this volume 
includes discoveries made in 1880, and in addition a 
number of exhaustive articles by Professors Armstrong, 
on Isomerism; G. C. Foster, on Thermodynamics ; 
Schuster, on the Spectium; Thorpe, on Specific Volumes ; 
and others, This part commences with G, the first large 
articles being Gallium and Gases, the latter being very 
complete and up to date. A long section is devoted to 
Heat, which, with the article on Thermodynamics, is very 
valuable. In the portion on Isomerism we are very glad 
to notice a slight but still important definition, or rather 
restriction of the term isomeric. That is, bodies should 
only be classed as isomeric when their reactions indicate 
that they are of the same type of structure. This article 
is of some length, and contains the main points of the 
hypotheses brought forward by Van PHoff and Le Bel 
and others. We thoroughly agree with the concluding 
paragraph of the article, and venture to add that probably 
when we do know a little about the loss or gain in energy 
in the case of reacting molecules the terms saturated and 
unsaturated atoms will ceaseto be employed. The article 
dovetails into the one on Light, and together they form an 
important fraction of the book. The greater part of the 
volume is of course taken up by “organic” and physical 
chemistry, a considerable number of mineral substances 
being however described, the section on the metals allied 
to yttrium being very interesting. The references to the 
original papers attached to each article render the work even 
more valuable to those chemikers and physikers to whom 
a few languages is no difficulty. Although a dictionary, 
it is very thick, and probably an index would facilitate 
the search after any particular description ; but the want 
is a minor one. AVov le 
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The Madeira Earth-electric Cloud again 


WHAT a valuable paper, Mr. Editor, you have published this 
week from Mr, J. B. N, Hennessey, with its diagram of the new 
set of sun-spots which broke out suddenly near the centre of the 
sun’s disk, between gh. and sh. p.m., on July 25, as recorded 
by the photo-heliograph of the Indian Trigonometrical Survey, 
under his able charge, at Dehra. 

His enthusiasm at having localised the appearance of the 
pbenomenon in time, as well as space, is unexceptionable; and 
his long experience as an observer gives his opinion commanding 
weight, when he further holds forth on the rarity of such an 
occurrence, on sucha scale and so centrally situated on the stn’s 
disk—whence its probable vast importance for the physics of the 
earth and the foundations of a new science. All that is admir- 
ably true and suggestive for the future ; but meanwhile I desire 
to claim the first frnits of the case as the very thing I have been 
expecting ever since I left Madeira at midnight on [uly 29. 

And why should Ihave been expecting such an announcement, 
do you ask? Well, do you remember my letter 1o you from 
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Madeira on June 27 (NATURE, vol. xxiv. p. 212, with a 
sequence on p. 237) describing the extraordinary cloud that 
appeared there on June 26, alarming all the inhabitants, the 
typically ‘‘oldest” of whom declared they had never seen sucha 
cloud as that before? It was, too, in very truth a most remark- 
able affair; and seemed to me only to admit of full explanation 
as a peculiar case of the earth answering by escape of its 
interior electricity to the sun; where, according to my own daily 
solar diagrams, there had just occurred an outburst of solar 
spots very nearly over the ends of the solar radii that were then 
pointing towards the earth. 

Weeks passed on without anything to interfere with, or under- 
value, that explanation ; when lo ! on July 26 (the very same day, 
curiously enough, of the next month) another cloud appeared 
over Madeira, of just the same peculiar physical character as 
that of June 26. ‘* Why,” were inclined many visitors to ask, 
‘is this kind of cloud, in spite of the asseverations of the 
‘oldest’ inhabitants, no very great rarity after all in this part of 
the world?” There had been certainly thus two cases of it 
occurring with a very short interval between them; but never- 
theless, I was inclined to respect the assertions of the greybeards ; 
and said, ‘‘Something unusual must again have happened in 
the sun; but as my observatory was dismantled on July 23, and 
the component parts of it packed up ready for shipment on July 
25 and 26, I had not then any knowledge of what it might be.” 
Now, however, see how perfectly Mr. Henne.:cy’s Indian solar 
photographs fulfil all that was required to make this second 
Madeira cloud phenomenon an exactly similar cosmical case to 
that of its mensual predecessor ; or to testify that an extraordinary, 
unusual, most sulden outbreak of solar spots did take place over 
the very part of the sun’s surface turned towards the earth late 
on July 25, and within twenty-four hours afterwards the earth- 
electric cloud made its appearance above Madeira, where it was 
thus noted in ny pocket journal :— 

“Tuesday, July 26.—During this afteraoon there was a great 
cloud-structure formed to the west, with all the characteristics of 
smoosth-rimmed lenticular strata under strata, and the topmost 
visible one breaking out into fringes of cirro-cumuli, that inarked 
the still grander cloud of June 26.” This one was however very 
splendid after sunset, and when the red tints thereof had faded 
from it they were replaced by the richest and purest browns, of 
the burnt-umber variety, I have ever beheld in the sky. The 
cloud was vertical over the lower southern +lopes, almost the 
southern sea-shore of Madeira; not over the high peaks of the 
island, in so far at once pointing to a different origination from Dr, 
Muirhead’s (of Cambuslang) cloud in NaTuRE, vol. xxiv. p. 237. 
That cloud was an affair plainly of the cold of a snow-covered 
mountain-top in Britain, and is just such an ordinary local pro- 
duction as any one can sce for a large part of the year on the 
South African hills round about Table Mountain and Table 
Bay—whenever the s ,uth-east trade-wind blows over that country. 
For there, day after day, it produces very clumsy-shaped masses 
of vapour either on, or vertically over, the tops of the hills, 
according to their respective absolute elevations. But never 
once, during ten years, did I see any approach in the arrange- 
ment of the constituent particles of those clouds to the neat, 
refined, peculiar shapes of what formed the most conspicuous 
characteristic of the two successive Madeiran earth-electric clouds 
of June 26and July 26. They had each been preceded by as 
peculiar, as rare, a central outburst of solar activity, and probably 
required no less for their due manifestation, as well as the per- 
formance of their functions in cosmical electric radiations aud 
exchanges. Prazzi SMYTH, 

Astronomer: Royal for Scotland 

15, Royal Terrace, Edinburgh, September 30 


American Cretaceous Flora 


I HAVE only just read Prof. Newberry’s clear and concise 
account of the American Cretaceous series (NATURE, vol. xxiv. 
p. 191). LT regret that I am still nnable to agree with him that 
the relative ages of American and European Cretaceous heds 
are satisfactorily correlated. 1 should not again venture to insist 
so strongly on what must seem to Dr, Newberry to be but au 
individual opinion, except that he seems to expect a reply, and I 
have furtber some new evidence to bring forward. Of my 
opinions the one to which he takes most exception seems to be 
that ‘‘no American or European so-called Cretaceous land flora 
can be proved to he as old as our White Chalk.” It is this 
statement therefore which I must substantiate, 
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In America the plant-beds of Vancouver’s Island contain many 
Angiosperms, and are said to be of the age of the Gault or Upper 
Greensand, and the Dakota group, which has yielded one hundred 
distinct species of Angiosperms, is said to be older than our 
Chalk. The Colorado group is said to represent not only our 
Grey and White Chalk, but the Mastricht beds. Even the 
Laramie group or ‘‘ Lignite series” is placed in the Cretaceous 
system. I have unfortunately not the books requisite to re- 
examine critically the American evidence, and must therefore 
confine myself to stating that which on this side of the Atlantic 
tends to show the relative age of the American series to be 
yery considerably overe-timated. I would propose, however, to 
Prof. Newberry an exchange of the more abundant Cretaceons 
mollusca, in order that they may be compared together ; after 
which 1 might possibly find my-elf able to vi-it some of the 
American sections. This I should the more like to do, as I 
happen to be acquainted both with the Cretaceous and Eocene 
mollusea, and with the floras, of England—the very evidence, 
in fact, upon which the respective ages of the series is to be 
decided. 

In the first place I am able to assure Prof. Newherry most 
positively that on plant evidence the Laramie series must be 
brackcted, if anywhere, with our Middle Eocene. Not only is 
the facies of the flora identical, but identical species appear in 
hoth continents in these series. I cannot yet give a list, but I 
would particularly point to such highly characteristic species as 
Lygodium Kaulfussi, Weer (syn, L. newropteroides, Lesq.), and 
anemia subcretacea (Saporta) (syn. Gyminegramma Laydentt, 
Lesq.), which were identified by Lesqnereux himself after com- 
parison with actual specimens which I forwarded to him. 
These are fully described in the Palwontographical Society’s 
publications, which 1 hope Prof. Newberry will glance through, 
We have beyond all question, in the first stage of the great 
“‘ Lignite series,” a common line to work from, and the age of 
this line is, assuredly, according to the plants, that of our 
Middle Bagshot series. Below our Middle Bagshot there is, in 
France and lngland, a vast series of Eocene deposits containing 
many distinct floras of most dissimilar types, and about which, 
in many cases, scarcely anything is known. Even at the hase of 
these we arc very far from the age of our Chalk, we have still 
an obscure series of local deposits which to some extent bridge 
the gap betwcen our Secondary and Tertiary periods, Some of 
the most noted of these deposits I have recently visited. 

The highest, I helieve, of these so-called Cretaceous beds in 
Europe is the coral deposit of Faxoe. Its solitary claim to be 
considered of Cretaceous age is a Pleurotomaria! It has no 
Cephalopods except Nawtilus and Aturia sic-zag, and not even 
the persistent /oceramus, Except Plcurotomaria, the mollusca 
are all more of Eocene than Cretaceous type. Cyfreas are 
abundant, and thereis a A/itra, Triton, Voluta, Turbinella, a 
Rostellaria and Ampullaria, &c. 

In the underlying ‘‘ Faxcelaget ’ the Cretaceous element is rein- 
forced by Baculites and ScapAites. In the Greensand of Born- 
holme, Belemnites and Jnoceramus are added; and finally, 
in the Chalk of Moen, a smooth +lsonife, one or more large 
Hfamites, and a variety of other Cretaceous types appear. We 
have tbus a clear passage downward into the Cretaceous series ; 
but even the age of the Moen’s Chalk is not quite definitely 
known, for the supposed Ae/emnitella, which apparently fixed its 
zone, is in reality a Belemnite. A few forms, however, seem 
to link it slightly with the Greensand of Aachen, whose age I 
shall now consider. 

The highest of the Aachenian series is Chalk with flints. In 
this mollusca are few ; but this is of less importance, since the 
Chalk rests upon Greensand, in which they abound. The fossils 
are in much the same condition as at Blackdown, and among 
them are about sixteen apparently Gault and Blackdown species. 
The greater part of the latter are however carried up into four 
Grey Chalk, where they cease simply, as far as we know, be- 
cause the succeeding beds were not fitted to preserve them. 
These shells are mixed with others, about thirty species, of 
Tertiary aspect, including Voluta, Murex, Turbo, Fusus, Pyrula, 
Borsonia, Bulla, Turritella, Corbula, Tellina, Cytherea, Lucina, 
Pectunculus, &c., and Clavagella, The presence of Bellemnitella 
mucronata and B, guadrata, together with Bacudites, also point 
to its being at least younger than the Lower Chalk. Below 
these are the sands with Dicotyledons. The flora these contain, 
while mainly unlike that of the Eocene, possesses neverthele:s 
some types of leaves which appear identical with Eocene forms, 
and is of the highest importance in comparing the American 
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Cretaceous series. { need not refer to the Mastricht beds, except 
to notice that a mixture of Tertiary and Cretaceons types of 
mollusca is also apparent in them. One circnmstance, however, 
lessens the value of the evidence presented by the molln<ca and 
the flora ; we are so little acquainted with either the Gastropods, 
the Dimyaria, or the plants of the White Chalk age, that it is 
possible these may have inclined more to Tertiary types than 
those of the Grey Chalk wonld lead us to suspect. 

I believe that in the American Cretaceous molluscous faunas 
there is precisely the same mingling of types described ahove, 
and if so, they should snrely be hracketed together, rather 
than with onr Neocomian Gault, or even Grey Chalk, which 
present no such mixture and contain few Tertiary types, ex- 
cept in unimportant gronps, as Dentalinm. Further, we must 
not overlook the oft-repeated negative arguments that we have 
no dicotyledonous plants of these ages in Europe, and that 
Baculites, &c., may have survived longer in America than in 
Europe, The whole series in America forms, so far as I gather, a 
natural seqnence, the age of one part af which, the Laramie, 
can he fixed as Middle Eocene, and J think, before correlating 
the remainder with the older Cretaceous beds of Europe, with 
which neither their fanna nor flora agrees, the position ocenpied 
in the American series by the older Eocene, and the transition beds 
which I have ennmerated, should be as far as possible ascer- 
tained. The matter is thns still, aud mnst remain for the 


present, in an unsatisfactory state; bnt the importance of re- | 


moving all donht as to the relative position of those American 
beds which have yielded snch magnificent paleontological data, 
and of the more typical British strata, is so great that I hope 
Prof, Newberry will not let the subject drop. 

J. S. GARDNER 


Gradations between Hermaphroditism and Gynodicecism 


- ABORTION of the stamens in some portion of the flowers 
ocenrs in different species of tbe genus Dianthns. D. superdus 
has been shown to be gynodicecious in my work on ‘ Alpen- 
blumen” (p. 202, Fig. 79). D. deltoides, the only species 
growing near Lippstadt, has lately been examined hy myself, and 
has been found under certain circnmstances to become gyno- 
moneecious and gynodicecions, Of D. Carthusianorum among 
167 flowering stalks sent me from Thuringia hy my brother, 
Wilhelm Miiller, there were two producing female flowers with 
greatly aborted stamens. JD. deltoides near Lippstadt offers 
interesting gradations from hermaphroditism to gynodicecism. 
On the border of a meadow of some liundred stems examined by 
myself, all flowers, withont exception, proved proterandrous, with 
normal development of anthers and stigmas. In the grass-grown 
slope of a sandy hill (‘‘die Weinberge ”) hkewise all stems pro- 
duce proterandrous flowers, but on many stems the stamens, 
although emerging above the petals befare the development of 
the styles and stigmas, bear diminished whitish anthers not 
opening at all, and containing only some shriyelled pollen grains. 
Lastly, in a barren sabnlons locality (‘* Schiitzenplatz”’) many of 


the stems produce female flowers, with stamens aborted in the | 


same degree as shown in D, superdus (‘* Alpenblumen,” Fig. 79D), 
and not nnfrequently such female flowers and proterandrous 
hermaphrodite ones are found on the same stem. 

Lippstadt HERMANN MULLER 


Red Stars 


Dr. Doserck, who has paid particular attention to colonr in | 
his observations of Doubles, has kindly sent me the following | 
The first column gives | 


list of red stars fonnd by him in 18So, 
the number, and the second and third the positions (for 1855) in 
theres sD; 


ae Heke bi ; Colour. eats in 
MAO mmeS 7 ss 459 Rede ean. 30 
Y ooo) UE ose BSLOA, Glowiug red ... Feb. 8 
GVA! co A ee AS Ruddy : need: 
ZO is er en Telae... 2042006. Palewred@ees on Wl 
221 1GSs.-eOmelen 22003) eee. balemmecdes » I4 
2052250 se seiellees 7a ZONE aes KC oe arch) S 
RUG an 2 6 ae 3H 88 ae a Sept. ro 
2075380 ... 23 45 ... 2051 ... Palered ... op Hel 


* Dr. Doberck does not give the number of this star, but it seems to be, 
probably, 64°°391. 


Dr. Doberck remarks that the two stars on both sides of » Dra- 

conis are pale red ; and iu Coma Ber, and south of it are several 

ruddy stars. J. BIRMINGHAM 
Millbrook, Tnam, September 18 


Bombay Rainfall and Nile Floods 


In looking over data of the rainfall at Bombay and comparing 
them with the ehb and flow of the Nile for the corresponding 
years from 1849 to 1$$0 inclnsive, I was so strnck with the 
similarity, almost identity, of magnitudes, that I have been Jed 
to copy them out, and perhaps you may consider them worthy of 
publication in your most valnable journal, Within a trifling 
fraction the whole of the annual rainfall at Bombay happens in 
the months of June, July, Angust, and September. Very rarely 
a little falls in May, perhaps a little more frequently, some in 
October, bnt these small quantities but slightly angment the sum 
total. They are included in the four months’ totals in the follow 
ing table :— 


wis |eve,| sees) Fe) 3, | Be | og 
= 78 es s| £8 2 =) gm na 
Sig |Sess|Sc0| ge | ge ee | Be 
Mee laos" |Ases| bee | 2° | ea = 
va yey | cS 
| inches feet. 
1849 | 745 $816 | 118 88 -— orl 64 | 22°31 | 954 
1850 | 36°5 43°11 | 51°15 —- ‘oor "64. 18°47 | 69'S 
1851 177°7 | 101°3 | 106°14) —-013) S| 23°13 | 63°2 
1852 | 49°59 | 60°25; 75°46 - ‘004! 2°59) 10°73) 52-7 
1853 | 52°71] 61°27] 69°65 +005 *9 | 23°01] 38-5 
1854 | 55°23] 74°43] 89°79, —*005 1S | 22°S1 | a2r'o 
1855 | 24°98] 28°13] 35°10} +°o15) 2°85 | 16°5 oF 
1856 | 52°40} 62°93] 7170S — "003 1°3 | 22°81 ail 
1857 | 38°92 | 60°93} 79°23| -*oor, 1°42) 18°7 22°9 
1858 | 37°92 | 49°37| 61°9 | +°003 "32, 19°52) 56°2 
1859 | 59°86 | 75°57] S154 | + 003 29 | 19°65] go'3 
1860 | 57°69 | 66°SS | 74°65 | —°003 5 *o8 «23°42 | 948 
1861 | 66°43 | 102°95 | 1o6°08 | — ‘or2 VS 9 23°32) 975 
1862 | 35°35 | 62°0 76°56 | — 026 18 1653] 610 
1863 | 58°33} 715 80°33 | — "017, 4°13, 21°78 | 45°4 
1864 | 39°37] 51°39) 56°60/ +°023; 4°59 | 14°43] 45°2 
1865 | 30°6 69°61 | 73°46) +°002/ 3:11 | S47] 314 
1866 | 64°63 | 88°5 | 92°39| +°013| 2°54) 23'2 | 14°7 
1867 | 44°93 | 62°06 | 73°57] + ‘O15 | 2:29 | 19°3 $8 
1868 | 47°33} 71°98] 78°43 | + °027 PV KS) |) 17° 36:8 
1869 | 58'49 | $7°2. | 115°39 | +7005 1°57 | 23°01 | 78:6 
1870 | 53°39 | 64°48} 81°06; —°ol2 ISS | 22°81 | 131°8 
1871 | 30°37} 39°33} 472 | ~°004| 2°29 | 21°98 | 113°8 
1872 | 60°59 | 71°21] 67°61 | — ‘O14 1°23 | 22°7 99°7 
1873 | 38°69] 75°61] 87-42) +°002 1°64 | 19°35 | 67°7 
1874 | 67°54 | 78°78] 93°56 | + ‘oor ‘gS | 25°82} 4371 
1875 | 42°79| 58'70} 88°08; ‘O Teo tee tee 18°9 
1876 | 40°87 | 52°S1 | §8°93| + ‘007 | — 1°88 | 21°37 
1877 | 51°99} 55°9 | 70°96| +°037) —1°96 | 16°5 
1878 | 73°73 | 95°63 | 12371 | —O11} — +72 | 26°18 
1879 | 36°95 | 66°22; 73°41 25°03 
1880 | 35°79 | 43°55 | 71°23 | 21°45 


The floods of the Nile are mainly caused by the heavy rains 
which descend upon the high tablelands of Abyssinia, a range of 
mountains on the opposite side of the Indian Ocean to that of 
the Ghants, but parallel to them and under the same latitudes. 
The inference to be drawn is obvious, The great south-west 
monsoon which sweeps over the Indian Ocean in the summer 
months produces a like effect in both cases, inducing fertility and 
plenty, alike on the plains of the Concan of India and the Delta 
of Egypt. It may be mentioned that the lowest ebb of the Nile 
always happens in June, and the highest flood ahout the end of 
September and the beginning of October. J have included in 
the table a column showing the variations of the mean baro- 
metrical pressnre, and a colmmn giving Wolf’s observation of 
sun-spats, taken from NATURE, vol. xxi. pp. 477-82. 
MorGAN BRIERLEY 
Port Said, September § 
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THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARIS? 


Il. 


2 most crowded place in the Exhibition is the 

Thédtre de l’Opéra. Tere from eight to eleven on 
three evenings in the week are to be seen four long gzeues 
waiting for their turn to enter one of the four rooms where 
the mysterious music is to be heard. Round the walls of 
each room are hung telephones in pairs, some twenty 
pairs in all, and the same number of persons are admitted. 
On putting the telephones to your ears you hear the music 
which is being performed at the opera-house more than a 
mile distant. Some of the singers seem to be on your 
right hand, others on your left, and it sometimes happens 
that a particular voice is quite piercing in its loudness. 
There are in fact ten transmitters disposed along the 
front of the stage, near the footlights, and ten wires 
leading from them, two of which are! connected with 
the telephones intended for your two ears. Special 
precautions are taken to prevent the action of the 
transmitters from being disturbed by the tremors of 
the boards under the feet of the actors, the transmitters 
being supported on india rubber and loaded with lead. 
The telephonic apparatus employed is that of the Ader 
system. 


The greatest novelty as regards principle is exhibited | 


in Dolbear's telephone, in the United States department. 
The receiver has no magnet, but has two parallel metallic 
plates near together, and electrically insulated from each 
other. One of them is connected with the line wire, and 
the other (in the specimen here exhibited) with the return 
wire. These two wires are connected with the terminals 
of the secondary coil of a small Ruhmkorff at the sending 
station; and the voice of the speaker produces variations 
in the primary current, on the usual plan of varying the 
resistance in the circuit of a local battery by variations 
of pressure. The secondary circuit is not completed, 
inasmuch as the two plates do not touch; but the oppo- 
site electricities which are transmitted to them attract 
each other on electrostatic principles, and the plates are 
thus made to vibrate in unison with the voice of the 
speaker at the sending station. The instrument exhibited 


13 very effective, and reproduces a whisper with greatly | 


increased intensity. It is claimed that this invention 
does away with the disturbance experienced in other 
telephones from currents in neighbouring wires, inasmuch 
as such currents will not affect the attraction between the 
plates. We should add that the instrument exhibited 
speaks fairly even when the plate next the ear is discon- 
nected from the wire intended for it, but of course less 
loudly than when the connection is made. This is just 
what one would expect from electrostatic attraction, 
the attraction of a charged for an uncharged body 
being less than that between two hodies oppositely 
charged. 

We have had an opportunity of seeing the system 
adopted by Mr. Edison for the measurement of the 
quantity of electricity consumed in each house which 
receives a supply from one of his mains. A definite pro- 
portion (one thousandth part) of the whole current which 
goes through the house is shunted through a cell containing 
two copper plates in a solution of sulphate of copper. The 
positive plate loses, and the negative plate gains, an 
amount of copper exactly proportional to the quantity of 
electricity which passes. There are two such cells in 
series, one serving as a check upon the other, and the 
whole arrangement is kept under lock and key, to be 
opened only by Mr. Edison’s agents when they come 
round to inspect the meters. As the lamps supplied (of 
a given type) are almost precisely alike in their resistance, 


* Continued from p. 512. 
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and the current, when flowing, is always nearly the same, 
this arrangement gives a practically accurate measure of 
the illuminating power supplied. 

Much interest has been excited by the exhibition of 
three magneto-electric machines constructed by Prof. 
Pacinotti of the University of Cagliari. One of these, 
constructed at Pisa in 1860, is the earliest example of the 
principle of the ring-shaped armature, since embodied in 
the machines of Gramme and Brush. It was originally 
constructed as an engine to be driven by a current from 
without ; but it was also used as a generator of electricity, 
and both these uses of it were described in a paper in the 
Nuove Cimento in 1864. The machine contains an iron 
ring like an anchor ring, round successive portions of 
which are wound coils of insulated copper wire in de- 
pressions cut in the ring to receive them. The inter- 
vening portions of the ring are thus (as in the Brush 
machine) enabled to come very nearly into contact with 
the surrounding fixed magnets. These consist of two half 
rings which are the pole pieces of two straight electro- 
magnets. The coils above mentioned are connected in a 
series, and their junctions are in connection with the 
several segments of a commutator, as in the Gramme 
machine. 

The second machine was constructed in 1873, and de- 
scribed in the Nwove Cimento in 1874. It is a generator 
of electricity, of the kind now known as the shunt 
dynamo, that is to say, the current generated is divided 
in parallel circuit between the fixed electro-magnet and 
the external resistance. This is done by means of two 


| pairs of brushes making contact with different sections 


of the revolving commutator. The ring is replaced by a 
flat cylinder, across which the successive coils are wound 
in depressions made for the purpose, the directions of 
winding heing the same as in Siemens’ continuous cur- 
rent machine, which was invented about the same time. 
The connections of the successive coils with one another 
and with the segments of the commutator are the same 
as in the first machine 

The third machine, which was constructed in 1878 on 
a model dating from 1875, is of a type of which, so far as 
we know, it is the only example. The idea of it is taken 
from the well-known experiment (Arago’s rotations) in 


| which a revolving horizontal copper disk causes a large 


magnetised needle balanced above it to revolve in the 
same direction. The explanation of the effect was 
first given by Faraday. It depends on the action 
of a current generated in the copper disk by_ its 
motion in the magnetic field due ta the needle. The 
strongest current flows along that diameter which is 
parallel to the needle, and the current is completed 
through the circumferential portions of the disk. Pacinotti 
virtually cuts away all except the diametral portion and 
one of the two circumferential portions; in other words, 
he takes a wire and bends it into the shape of the letter 


J). This is one convolution of his revolving cail; the 
next is like the same D tilted a little; the next is tilted a 


little more, and so on; so that some of the convolutions 
have the positions— 


D soe ee = 


the straight part of the wire passing through or nearly 
through the axis of the coil, and the curved part being in 
the circumference. There is no room for a core in the 
ordinary sense, as the wires occupy nearly the whole 
interior space ; but pieces of iron are so disposed partly 
within and partly without the coil as to serve the purpose 
of a core, by increasing the induction of the fixcd 
magnets. 


a OD 


(To be continued.) 
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ILLUSTRATIONS OF NEW OR RARE ANIMALS 
UN DHE ZOOLOGICAL SOCIE TAGS meiVLNG 
COLLECTION? 

IY 


HE White-nosed Saki (Pithecia albinasa),—The 

peculiar American monkeys which belong to the 
closely-allied genera Pithecta and Brachyurus of natura- 
lists, and are generally known as “Sakis”—a name 
probably derived from some Indian term—are restricted 
to the forests of Guiana and Amazonia, and seem to have 
in the case of each species a very restricted geographical 
area of distribution, one of these monkeys not intruding 
within the limits of another. As regards the genus 
Brachyurus, which is little more than Prthecia with a 
shortened tail, Mr. W. A. Forbes has lately shown this to 


8. 


Fic, 8.— Lhe White-nosed Saki. 


be the case, in an article published in the Zoological low tree. 


Society's Proceedings, wherein, after describing the 
anatomy of Brachyurus rubicundus, he has given a 
map to illustrate the distribution of this and the two 
allied species of Brachyurus, Each of them is limited 
to a peculiar district of Amazonia, one (2B. me/ano- 
cephalus) to the forests of the Rio Negro, a second (8, 
calvus) to those lying between the Putumayo and th 
Japurda, on the north bank of the Amazons, and the third 


(ZL. rubicundus) to the district contained between the | 


main stream and the Rio Iea. 
In like manner the few particulars which have yet 
been recorded as to the exact localitics of the Pithecie 


* Continued from vol. xxiii. p. 480. 

2 “On the External Characters and Anatomy of the Red Ouakari Monkey 
(Brachyurus rubteundus) ; with remarks on the other species of that Genus.” 
By W. A. Forbes, B.A., F.LS., Fellow of St. John’s College, Cambridge, 
Prosector to the Society. —F', Z. S., 1880, p. 627. 


seem to tend to similar conclusions. Although we must 
suppose them, in obedience to the laws of descent, to 
have originated in common ancestors, they now occupy 
restricted areas cut off from one another, and in some 
cases rather widely separated. Why, in this as in similar 
cases, the form should have ceased to exist in the inter- 
mediate districts, is a subject on which it is at present 
difficult even to offer a conjecture. 

The Pithectg are easily divisible into two sections— 
one embracing the curly-haired species, such as P. 
leucocephala, P. monachus, and their allies, and the 
other the smooth-haired forms, such as P. sa¢anas (com- 
monly called by the dealers the Jew-Monkey), and 
P. chiropotes. The White-nosed Saki, of which a 
figure is herewith given (Fig. 8), belongs to the latter 
group, and is one of the rarest and least known of the 

South American monkeys. A single ex- 
ample of it was obtained by the French 
collector Deville, on the Upper Amazons, 
during his descent of that river in com- 
pany with de Castlenau’s celebrated ex- 
pedition, and is now in the Paris Museum. 
lt was first described by Deville and 
Isidore Geoffrey St. Hilaire jointly, in 
1848, and subsequently figured in the 
“Zoologie” of Castlenau’s expedition, but 
the exact locality where it was procured 
was unfortunately left unrecorded. 

The example of this monkey, lately 
living in the Zoological Society’s collec- 
tion, was purchased of a dealer in January 
last. It is uniformly, but rather sparingly 
covered with black hairs. The nose is 
broadly naked, and of a bright fleshy red, 
but shows a few white hairs between the 
nostrils, which are sufficient to justify its 
scientific name. The long hairs on the 
head fall on both sides of the head and 
over the front. The length of the body 
is about fifteen inches, of the tail eighteen 
inches. The latter organ, although clothed 
with elongated hairs, appears to be 
slightly prehensile. The specimen is of 
the female sex, apparently not fully adult. 

9. The Mountain Nestor or Kea (Nes- 
tor notabilis).—Whatever may have for- 
merly been thought to the contrary, there 
can be now no doubt that animals are 
continually changing their habits in order 
to suit themselves to the altered circum- 
stances of their existence. A very familiar 
instance of this is that of the common 
swallow, which, in Europeat least, usually 
builds its nest in chimneys. Before chim- 
neys were invented it must obviously have 
affixed its nest to some other chimney-like 
structure—probably to the inside of a hol- 

But a much more striking and less laudable 


, change of habit has of late years taken place in a New 


Zealand bird, of which we herewith give an illustration 
(Fig. 9). Parrots, though varying much in the details 
of their diet, are generally considered to be altogether 
frugivorous. Fruit and seeds, and in certain special 
cases moss and honey, are, no doubt, their proper food. 
But since the introduction of the domestic sheep into 
New Zealand the Monntain Nestor, which was pre- 
viously content with a modest repast of an entirely veget- 
able character, has developed a taste for mutton. Many 
instances have now been recorded of this bird attacking 
not only sick and dying sheep, but, it is alleged, even 
those that are strong and healthy, though we should hardly 
suppose that this parrot exists anywhere in sufficient num- 
bers to be likely to do the flock-masters any serious injury.' 

’ Fr. m the interesting article hy Mr. Pouts on the habits of this parrot just 
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Dr. Hector as follows :—-‘‘ Perching itself on the sheep’s 
head or otber offal, the bird proceeds to tear off the skin 


The individual of this species now in the Regent’s 
Park collection, from which the drawing has been taken, 
was transmitted as a present to the 
Society by Dr. A. de Lautour of Otago, 
New Zealand, along with the subjoined 
particulars concerning it, contained in a 
letter addressed to the secretary :— 

“T have the pleasure of informing you 
that I am sending home an example of 
the Kea (Nestor notadilis), or Mountain 
Parrot, a bird celebrated, or rather no- 
torious for its sheep-destroying proclivi- 
ties. 

‘Many abler pens than mine have 
already written about their habits ; but 1 
was fortunate eneugh to be perhaps the 
first to send home a specimen of their 
work inthe shape of the colon and lum- 
bar vertebrze of a sheep, in which colo- 
tomy had been performed by one of these 
birds. 

“This specimen was shown at a meet- 
ing of the Pathological Society by my 
friend and former master, Mr. John 
Wood, F.R.S., and is now in the Mu- 
seum of the Royal College of Surgeons 
of England, 

* The bird which I am now sending 
home has been in my possession for 
nearly two years, It was caught in the 
act of attacking some sheep which a 
shepherd was bringing down off the tops 
of some ranges in the back country. 
He luckily succeeded in knocking it over 
with a stone, cut its wings, and brought 
his captive down. In effecting the capture 
the shepherd suffered considerable loss 
as to his trousers and other garments, 
and not a little injury in scratches from _ 
its formidable beak and claws. These FiGeS eee cuniait Nesio 
same scratches had not entirely healed when he came | and flesh, devouring it piecemealaf er the manner of a hawk, 
down here under my care some ” —— 
ten days later, suffering froma = : 
broken leg (this by the way was 
not done by the Kea). 

‘While I have had the Kea, 
his diet has consisted mainly 
of mutton, raw; be does not 
care for cooked meat, but wilt 
take it if very hungry. Occa- 
sionally he will take beef, and 
he is fond of pork. Popularly 
he is said to prefer fat, but in 
confinement hechoosesthelean 
and leaves the fat; he does not : 
care for biscuit, but he likes 
the seed of the sow-thistle.” 

Again, in his excellent work 
on the birds of New Zealand, 

Dr. Buller tells us that the 
“penchant for raw flesh ex- 
hibited by this parrot in its 
wild state is very remarkable. 
Those that frequent the sheep- 
stations appear to live almost 
exclusively on flesh. They 
claim the sheeps’ heads that 
are thrown out from the slaugh- 4 a —— 
ter-shed, and pick them per- Se a SS 
fectly clean, leaving nothing but FiGmio She oe : 
the bones.” An eye-witness has described this operationto or at other times holding the object down with one foot, 
and with tbe other grasping the portion it was eating, after 
published (in the Zoo/ogis# of the present month), it would seem, however. the fashion of ordinary parrots. The plan usually adopted 


pees lusses sustained by the attacks of the Kea are in some cases very mwihe stations for alluring tis Dal $6 a6 expose a Geen 
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sheeps':in on the roof of a hut; and whilst it is engaged 
in tearing up the bait it is easily approached and snared.” 

lo. The Gayal (Bibos frontalis).—In the mountainous 
districts of the oriental region three fine species of 
wild cattle occur which do not belong strictly to the genus 
os—the supposed progenitors of our domestic herds— 
but to a slightly modified form, dos of naturalists. 
One of these—the Gazs—inhabits the Ghauts of Central 
India, and is the well-known “ Bison”’ of Anglo-Indian 
sportsmen. The Gaur is very intolerant of captivity, and 
although many attempts have been made to rear young 
specimens for transmission to Europe, none of them have 
ever proved successful. A second species of ides, the 
Bantang (&. javanicus), is found only in the hills of the 
Malay countries. It is more tractable, and examples of 
it have occasionally reached Europe alive, though they 
have not done well in this country. 

Of the third Bréos, the Gayal (2. frontalis), we give 4 
figure taken from a fine pair of these animals now in the 
Zoological Society’s Gardens, which were received from 
the sister Zoological Society of Calcutta. The Gayal, as 
Jerdon tells us, in a state of nature inhabits the hilly 
tracts to the east of the Brahmapootra and at the head 
of th» Valley of Assam, extending into the Mishmi Hills 
and adjacent ranges. It is caught and kept in captivity 
by the natives very extensively, and to this fact is no 
doubt due the comparative ease with which specimens of 
it are brought to Europe. 

The Gayal breeds readily with the different forms of 
Domestic Ox. Many hybrids between the Zebu and 
Gayal have been produced in former years in the 
Zoological Society’s Menagerie. 


SHIPBUILDING A THOUSAND VEARS AGO 


M R. COLIN ARCHER read an interesting paper on 

this subject at the recent meeting of the Institution 
of Naval Architects, as also at the York meeting of the 
British Association. 

It is a well-known historical fact that as far back as 
the early part of the Middle Ages, the inhabitants of 
Scandinavia were a great seafaring nation: in many of 
the great battles fought between the chiefs and pretenders 
of that period—and they were not few—we find several 
hundreds of large war-ships ranged against each other. 
lt seems to have been quite a common practice for the 
young chiefs, in order to relieve the monotony of life on 
shore, or to escape the consequences of some lawless act, 
to equip one or more ships, manned by their retainers, 
and to launch forth in quest of adventure, plunder, or 
“the bubble reputation.” And these excursions were not 
always confined to home waters; they were frequently 
extended not only to the coast countries of the north of 
Europe, but also to the shores of the Mediterranean. 
Iceland was discovered about the middle of the ninth 
century by Norwegian adventurers, and there are good 
grounds for believing that an expedition starting from 
Iceland landed and established a colony in the present 
New England States nearly 500 years before Columbus 
lived. 

But the descriptions which the old Sagas afford of the 
vessels in which these expeditions were undertaken, and 
these battles were fought, are very meagre. It was there- 
fore looked upen as an event of great interest when, on 
excavating a large grave-mound near the entrance to 
Christiania I"jord, a ship, evidently from the Viking 
period, was discovered in a wonderful state of preserva- 
tion, There is reason to believe that this ship, although 
comparatively small, docs not differ materially in her 
inanner of construction or in shape from the more 
powerful war-ships, or from those used for long voyages. 
She is probably a true model of the ships which carried 
Rollo and his brave followers to the coast of Normandy ; 
and it may therefore be assumed that a brief description 


of her, as she now appears froma shipbuilder’s point of 
view, may not be without interest. 

It was not to be expected that a delicate structure such 
as this Viking ship could remain for eight or ten centuries 
buried many yards under ground without sustaining some 
damage, or that she should perfectly retain her original 
form. It is rather a matter of surprise that the damage 
is so small as it is. Thanks to carcful handling and a 
judicious arrangement of supports, there is reason to 
believe that, apart from local strains and contortions of 
form, the hull as it now stands represents very closely 
the ship as she appeared when put into the ground. Mr. 
Archer has taken off her lines with as much accuracy as 
circumstances would permit, and, referring to these lines, 
he explains the chief peculiarities of the construction. 

The principal dimensions are :— 


Feet. Inches. 
Length between the rabbets at gunwale 77 11 
Ipkeadth extreme erm sn eran aera e am vi 
Depth from top of keel to gunwale amidships 5 9 


The vessel is clinker built, and the material all oak. 
There are sixteen strakes of outside planking, the orci- 
nary thickness 1 inch, average breadth amidships 9% 
inches, including 1 inch land. The lengths vary from 
8 to 24 feet, The scantling is not, however, uniform 
throughout ; thus the tenth plank from the keel is about 
8 inches broad and 13-Inches thick, and forms a shelf 
for the beam-ends. ‘The fourteenth plank from the keel, 
or third from the top, is about 10 inches broad and 14 inch 
thick. This plank, which we may call the “main wale,” 
is perforated with holes for the oars, sixteen on each side, 
about 4 inches diameter, and provided with a slit at the 
after and upper edge to allow the blades of the oars to be 
passed through from inboard. The two upper strakes are 
the thinnest of all, being scarcely more than finch. The 
gunwale, 3 inches by 44 inches, is placed in the usual 
manner inside the topstrake. The boards are throughout 
united to each other by iron rivets about the thickness of 
an ordinary 3 inch spike, spaced from 6 to 8 inches, with 
large flat heads 1 inch diameter. The riveting plates are 
square or nearly so, finch, The nails are driven from 
the outside, except near the ends, where riveting inside 
would have been difficult from the sharpness of the vessel. 
The nails are here driven from the inside and riveted out- 
side, The garboard strake is fastened to the keel with 
rivets of the same kind as those used for joining the 
strakes with each other. 

The keel is of a peculiar shape; it is about 14 inches 
deep, of which 11 inches are belew the rabbet, 4} inches 
thick at the lower edge, and only 3 inches at the rabbet. 
The top of the keel is 7 inches broad, thus affording a 
large surface for the garboard strake, besides combining 
strength with lightness. Possibly also the increased 
thickness of the lower edge may have been adopted to 
improve weatherliness under sail. It is difficult to say 
where the keel ends and the stem and sternpost begin, as 
these run into each other with a very gentle sweep; but 
the piece of wood which may be called the keel proper is 
57 feet long; to it are joined a short forefoot and heel 
piece by short vertical scarfs secured by double rows of 
rivets. Thesc pieces again are fitted in a similar manner 
to the stem and stern-post. The posts are sided 3 inches, 
chamfered to 2 inches outside edge. They are 154 inches 
broad outside the rabbet just above the scarf, decreasing 
in breadth upwards. 

The framing of the bottom consists of grown floors 
extended in one piece from shelf to shelf. The average 
spacing in the body of the vessel is about 3 feet 3 inches 
from centre to centre, greater at the ends; there are nine- 
teen frames in all. The floors are neatly finished, of a 
shape which combines strength with lightness and elas- 
ticity. The lower surface has a flat projection in which 
are holes for receiving the fastenings for the plank. The 
way these fastenings are managed is very peculiar. The 
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planks are evidently worked down from stout slabs, and_ 


in doing so a ledge an inch high has been left on the 
inner surface running along the middle of the plank. The 
floors are not fayed down on the boards ; they have only 
two points of contact with them, the upper edges and the 
ledge above mentioned, in which are two holes bored 
transversely, one on each side of the timber. Through 
these holes and corresponding holes in a fore and aft 
direction through the timbers are passed ties made of the 
tongh roots of trees. These ties are very slight, scarcely 
4 inch diameter ; they are crossed over the ledge on the 
board, only passing once through each hole. ‘The ledge 
has been removed in the spaces between the timbers, so 
that the remaining parts under the timbers look like cleats 
fastened to the plank. With the exception of a nail 
driven through the “ shelf ” and riveted on the extreme end 
of the floors, these ties seem to be the only fastenings used 
at this part of the vessel. The floors are only about 4 
inches diameter, a foot from the garboards, and taper, 
siding as well as moulding, down to 3 inches or even less 
at the shelf. They are not fastened to the keel. 

As already stated, the beams, which are sided 7 inches, 
moulded 4 inches, rest on what Mr. Archer has called the 
“shelves,” which however only differ from the ordinary 
planking by being ? inch thicker, and of greater lengths, 
the longest piece being about 48 feet. The beam-ends 
also rest on the ends of the floor timbers. They are 
secured by knees extending down the ship’s side from the 
upper edge of the ‘‘main wale’? with an arm on the 
beam. These knees are fitted close to the planking at the 
side, and fastened with oak trenails. Being a little nar- 
rower than the beams, a ledge is formed on each side for 
the bottom boards or flooring, which is made to fit into 
these ledges from beam to beam, thus forming a con- 
tinuous platform. A strip of wood is nailed on top of the 
beams in continuation of the knees where these are too 
short to welt from opposite sides. The beams are sup- 
ported amidships by pillars resting on thc throats of the 
floors. The top sides, consisting of the two thin boards 
already mentioned, are connected with the body of the 
ship by independent timbers intervening between the 
knees, and extending from the under side of the gunwale 
some distance down the side, but not so far as the plat- 
form. There are no timbers in the upper part of the 
vessel, overlapping or making a shift witb the floors.! 

It will be seen that by this system of construction the 
upper portion of the ship is altogether unconnected with 
the bottom part, so far as framing is concerned, an 
arrangement which would scarcely be safe where much 
ballast or a heavy cargo is carried on the ship’s bottom. 
No doubt heavy weights when carried were placed above 
the platform, in which case there would not be the same 
tendency for the two sections to part company. 

Perhaps the most singular part of this singular ship is 
the arrangement for stepping and supporting the mast. 
The step isa solid log of oak 11 feet long and 19 inches 
broad by 14 inches deep at the middle, tapering to the 
ends. It is counter-sunk over the throats of the floors, 
to which it is fastened by means of small knees on either 
side, From this trunk a branch grows out vertically in 
front of the mast and quite close to it. This branch, 
which is nearly 12 inches thick, is fastened to what Mr. 
Archer has called the “ fish.” 

The fish is a ponderous piece of oak lying along the 
middle line of the vessel, on top of the beams, and ex- 
tending over five spaces. It is 16 feet long, 38 inches 
broad, and 14 inches deep at the middle. This block is 
modelled so as to represent the tails of two fishes or 
whales resting on a flat slab or sole piece about 4 inches 
thick. The slab is counter-sunk over the teams and well 


* This mode of binding the two sides together by means of beams half- 
way between gunwale and keel is still practised in the west and north of 
Norway. Even smallskiffs are tied tcgether in this way, loose thwarts 
being placed over the beams, only resting in a notch cut in the knees which 
secure the beams, while tbe floor-timters merely butt up agains? the beams. 
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secured to them by knees. A large slice is taken off the 
back of the fish, the upper surface thus forming two planes 
inclining to either end. The extreme ends of the tails 
are only about 3 inches thick above the slab. A slot 5 
feet 9 inches long and 12} inches wide (the diameter or 
the mast) is cut in the fish from a point a little in front of 
the middle towards the stern. The mast is stepped 
through the forward end of this slot, and when erect kept 
in its place by a heavy slab fitted into the slot. In the 
end view this slab is shown with the after end raised level 
with the forward end. By removing the slab and slacking 
off the fore-stay the mast would be free to fall aft in the 
slot, and could thus easily be lowered. In order that the 
beam nearest the mast should not interfere with this 
manoeuvre there is a depression in it which enables the 
mast to fall back the whole length of the slot.1_ There is 
a stanchion about 8 feet high, with a cross-beam at top 
in which are semicircular depressions for the spars to rest 
in when not in use. There have been three such 
stanchions. 

The mast, which is 124 inches diameter, has been cut 
about 10 feet from the foot. The extreme top of one of 
the spars found in the ship, corresponding in size to the 
part which remains, has rotted away; but if this spar, as 
seems probable, is the upper portion of the mast, the 
whole length may have been 4o feet. There is another 
spar which looks as if it might have been the yard. It is 
broken off near the middle, but Mr. Archer estimates its 
full length at 35 feet, diamcter at slings 84 inches, at 
arms 3$ inches. Abreast of the forward end of the fish, 
strong pieces of wood, one on either side, each with two 
circular sockets, are fitted down between the timbers just 
above the platform. Possibly one of these sockets may 
have served as a step for a squaresail boom. The other 
may have received a pair of shears to give elevation to 
the fore stay when raising or lowering the mast. 

With regard to the rudder, a conical piece of wood 
sufficiently long to keep the rudder clear of the ship’s 
side is fitted with its base to the outside planking; 
through a hole bored through the centre of the cone, and 
a corresponding hole in the rudder, a stout rope is rove, 
provided with a knot at the outer end and made fast in- 
board. This rope acts as a pivot, allowing the rudder to 
be twisted by means of the tiller fitted athwartships. An 
iron staple near the lower extremity of the rudder, and a 
small ring bolt at the upper end may have been fitted 
with guys leading aft to steady the rudder and keep it 
immersed when the ship was under way. The rudder- 
head or stem is round, 6 inches diameter. At the pivot 
it is 7 inches thick, thence decreasing in thickness down- 
wards. The breadth is 15 inches at pivot, increasing to 
22 inches at foot. Both edges are bevellcd off, particu- 
larly the front one, which is reduced nearly to a feather 
edge. The rudder is all of one piece of wood. 

The extreme ends of the vessel are unfortunately gone, 
so that it is not easy to sec how she has been finished off 
here. The lower planking takes a very decided turn 
upwards as it approaches the ends, running in fact almost 
parallel with the posts. 1f therefore all the wood ends 
have joined the posts, these must have been very high. 
It seems not improbable that part of the planking has 
been received into a rabbet in the gunwale, or in a breast- 
hook connecting the gunwale with the stem or sternpost. 
This however is merely a conjecture. 

If the old ship can be looked upon as a fair sample of 
the ships of her time, it is evident that shipbuilding a 
thousand years ago was something very different from 
what we now understand bythat term. What strikes one 
most forcibly on seeing this vessel as she now stands is 
the extreme lightness of her scantling and the total 
absence of anything in the shape of lining, longitudinal 
stringers, or similar contrivances for giving what we 

t In the Scandinavian languages the technical term for the framing which 


now takes the place of this colossal structure in our modern ships—the mast 
partners—is still Fister, the fish. 
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should consiler the strength and rigidity necessary in a 
sea-going vessel. It would however be unfair to compare 
her with a ship of modern build of the same size. Even 
the designation “ship,” as applied to her, is apt to convey 
a false idea. She is in fact a very large sailing rowing- 
boat. 


These ancient vessels may be considered as consisting | 
of two distinct sections, each having its special use and . 


function. The portion above the beams is the hold 
proper, the useful space. Here the crew had their abode, 
and here was carried probably all that the vessel had to 
carry, and this portion is comparatively strong. The 


material is no doubt here also of small dimensions, but | 


what there is has been judiciously distributed, is of good 
quality, and has been well put together. It should also 
be remembered that the weight carried was small in 
quantity as compared to the carrying capacity, and con- 
sisted principally of live cargo, and this kind of loading 
is much less trying to a vessel in a seaway than a similar 
loading of dead weight would be. The lower portion of 
the ship, on the other hand, had a different kind of duty 
to perform. It had to supply the “form” necessary for 
small resistance and rapid locomotion, and to float the 
upper section : keeping this in mind it will be found that 
her construction gives evidence of a great deal of prac- 
tical skill and ingenuity. 
sufficiently strong for the duty expected of her, while at 
the same time economy of weight of material has been 
studied throughout. 
the superstructure is taken eutirely by the floor timbers, 
the ends of the beams resting on them, while the beams 
are supported amidships by the props stepped in the 
throats of the floors. There would therefore be very 
little stress on the ties of the bottom planking, which 
latter, there being no counteracting pressure on it from 
the inside, would always tend to cling to the timbers by 
the pressure of the water outside. 
any moment which would tend to separate the two sec- 
tions of the boat is the mast, and this tendency is met by 
the “branch” of the step being secured to the “fish.” 
Still there can be no doubt that this boat must have 
possessed a pliancy and mobility in a heavy sea which 
we should look upon as ominous in a modern sea-going 
craft. Her real safety consisted in a tough and elastic 


outer skin, which would be the more invulnerable from | 


not being made unduly rigid at any point. Thus her 
apparent weakness was her real strength. Mr. Archer 
has not been able to discover anything deserving the 
name of a bolt in the whole structure. The stoutest iron 
fastenings are the rivets in the scarfs of the keel and the 
nails sccuring the inside knees, and they are no stronger 
than ordinary 4-inch spikes. 

It seems probable that such a boat would be capable of 
great speed, even under oars alone; with a fair wind she 
must have been very fast. Mr, Archer has assumed a 
low water-line, and finds that at this trim her displace- 
ment is 994 cubic feet, or 28'4 tons; area of immersed 
midships section 24 square feet ; extreme length on load- 
line, 73 feet 3 inches; and draft of water 3 feet 8 inches. 
Allowing 10 tons for her complement of too men with 
their accoutrements, leaves 184 tons for the vessel, with 
inventory, stores, and equipment, and this allowance is 
probably ample. The areas of cross-sections are obtained 
by multiplying the ordinates of the curve by 4 feet. 


LEARNED SOCIETIES IN JAAN 


|e is now a little more than ten years since Japanese 
students began to flock in large numbers to the 
various schools of Europe and America, after the great 
revolution which completely altered the political, and in 
many respects the social, organisation of the country. 
Many of these young men travelled and studied at their 


Every parc of the vessel is | 


It will be seen that the weight of , 


The only weight of | 


own expense; but the majority was selected by the prin- 
cipal Government departments, and the expenses paid 
from the Imperial funds. For six or seven years the 
numbers continued without diminution; but soon after 


' the commencement of the Satsuma rebellion in 1877, 


when the heavy strain on the Imperial Exchequer caused 
by the suppression of that outbreak began to be felt, it 
was decided to economise the public expenditure in 
various ways, and amongst others by reducing the num- 
ber of those studying abroad at Government expense. 
The result of this measure, which was forced on the 
Ministers by unfortunate circumstances, was that many 
Japanese young men who spent some years in the prin- 
cipal educational establishments of western countries, 
returned to their own land with a sound training in their 
respective branches of study. It would uot be desirable, 
even if it were possible, to enter here into the question 
how far they have fulfilled the hopes with which they were 
first sent abroad. Many of them have had brilliant 
careers amongst their foreign fellow-students, and, on the 
whole, we believe they have done as much as any body of 
English students, similarly placed, could have in the same 
time ; but it is another question whether they are fitted to 
assume the places held by the foreign professors and in- 
structors in the various educational institutions of the 
country. It was to this that the Government looked when 
they were first despatched to Europe ; but, from a com- 
bination of causes, it is doubtful whether the laudable and 
patriotic desire to be, as far as possible, independent of 
extraneous assistance, has been so completely fulfilled as 
was originally anticipated. : 

One result has undoubtedly atteaded this great influx 
of men trained after western methods, namely, the thirst 
for scientific knowledge of all kinds amongst the educated 
classes in Japan. It is hardly an exaggeration to say that 
Japanese literature, as an indigenous product, is for the 
present almost inabeyance. If we examine the monthly 
catalogue of books for which licence to print is granted by 
the Censorate in the Home Department in Tokio, it will be 
seen that a very large proportion is composed of transla- 
tions or adaptations of European or American scientific 
or literary works. Besides translations made at the ex- 
pense of the public departments, we find private indi- 
viduals throughout the country utilising their knowledge 
of a western language by translating from it, for the 
benefit of their countrymen. Thus, not to mention 
innumerable “Lives” of Wellington and Napoleon, or 
translations of “ Gulliver's Travels,” “ Robinson Crusoe,” 
and other books of this description, the works of Huxley, 
Carpenter, Peschel, Darwin, Tyndall, Quatrefages, Lyell, 
Buckle, Mill, &c., &c., have all been translated or adapted 
with more or less success for the Japanese reader, 
Societies, on the European model, have also been formed, 
and it is with these that we are chiefly concerned at 
present. 

Centuries before the Royal Society of Great Britain 
was founded men interested in the pursuit of some study 
or accomplishment in Japan had formed themselves into 
societies, some of which still exist. Collectors of an- 
tiquities, of coins, of the handwriting of celebrated men 
of ancient times, met at stated intervals to exhibit and 
discuss the anthenticity of their treasures ; go-players had 
their own organisation, with branches in all the chief 
towns throughout the country, and headquarters in the 
capital, where the leaders met for trials of skill. These 
latter even had a kind of magazine in which problems for 
solution were set, and the moves in remarkable games 
recorded. These meetings generally toak place in the 
evening, at some well-known house of entertainment. 
There was no formal reading of papers, with discussions 
afterwards ; a member exhibited some new object, related 
briefly all he knew about it, and asked for any further 
information that could be afforded by those present. 
Frequently also these mectings were used for effecting 
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sales or exchanges amongst the members. Some of these 
old societies still flourish in undiminished vigour, unaf- 
fected by the changes which have passed over the 
country and altered all around them. Amongst these are 
the Ad-butsu-sha, or Antiquarian Society, the Numismatic 
Society, the Association of Go-players, and many of the 
old assemblies for literary and poetical contests. But the 
new era has been productive of societies of a more scien- 
tific kind, based on the models of learned associations in 
Europe and America. Founded by students fresh from 
abroad, they have received the support of men of wealth 
and eminence, and, judging from the experience of the 
past few years, they seem in a fair way to attain perma- 
nent success. 

The most important of these associations is the Geo- 
graphical Society of Tokio, which now numbers about 
200 members. The subscriptions, which are very small, 
are largely increased by donations from the wealthy mem- 
bers. It is under the patronage of several of the imperial 
princes, and among its members are the chief personages 
of the Empire. The 7ransactions are neatly printed in 
small pamphlets of about Ioo pages each, and contain 
much matter which would be valuable even to European 
geographers. With the exception of China, Japan is the 
only foreign country having intercourse with Corea. Our 
information respecting this peninsular kingdom is limited 
to the imperfect accounts of the Jesuit priests; but the 
Japanese Geographical Society has already had several 
interesting and important papers on the subject from its 
members. The difficulties of the language seriously re- 
Strict the circulation of these and other papers, but we 
believe the Committee are contemplating the publication 
of translations of their 7vazsactions. 

During his too brief stay in Japan as occupant of the 
Chair of Zoology in the University of Yokio, Prof. Morse 
of Salem, Massachusetts, was instrumental in establish- 
ing a Biological Society which attracted much attention. 
It is now being conducted successfully by Prof. Yatabe, a 
Japanese gentleman educated in the United States. 

Another association, which is, we believe, unique among 
the societies of the world, is the Aojuasha, or Society 
for the Circulation of Knowledge. Its head-quarters are 
at Tokio, but there are branches in every town of impor- 
tance inthe Empire. It possesses a secretary and staff 
of clerks, and a membcr desiring to obtain information on 
any subject applies to the secretary. The latter has on 
his books the names of all the members likely to be able 
to satisfy the applicant, and immediately transmits the 
question to them. The answers are forwarded in due 
course to the inquirer, and should the subject be deemed 
by the Committee of sufficient general importance, the 
whole is printed in the weekly /ourxal of the Society. 
The pains which are taken to obtain satisfactory replies 
to queries are, we can vouch from personal experience, 
almost incredible. It is not surprising to learn that this 
Society has nearly 3000 members scattered throughout 
the Empire, and even in Europe and America. As a 
device for bringing together the active and inquiring 
minds of the country, it is almost unequalled. The sub- 
scription, which includes the use of reading-rooms and 
the numbers of the Journal, is about half-a-crown per 
month. 

The Numismatic Society, to which we have already 
referred, is also very active. It publishes a periodical 
describing new and strange coins that have been exhi- 
bited at its meetings, and supplies other information 
interesting to collectors. 

We need not refer here to the English and German 
Asiatic Societies founded in Yokohama and Tokio. They 
are under the control of foreign residents, their papers 
are in a foreign tongue, and, although their work has 
been most valuable, they are outside the scope of the 
present article. Nor need we give more than a passing 
reference to the innumerable political societies which have 
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sprung up like mushrooms in all parts of the country 
during the past few years. If the objects of the pro- 
moters of these organisations were less palpably selfish, 
and more in accordance with their high-sounding titles, 
they would be very important instruments in the educa- 
tion of the people. 

But we cannot pass over the latest scientific association 
of Japan. The Seismological Society, as its name indi- 
cates, is founded for the purpose of investigating vol- 
canic and earthquake phenomena of all kinds. Japan is 
particularly well situated for this object. There are 
numerous active and extinct volcanoes throughout the 
island. Mild earthquakes are of very frequent occurrence, 
so that the student has not, on the one hand, to wait 
months for his subject, as in most parts of Europe, or, 
on the other, to run for his life when it does come, as in 
South America. This society was founded chiefly through 
the energy of its vice-president, Mr. Milne, professor of 
geology in the Engineering College at Tokio, who has 
long made seismic phenomena a special study. A Japa- 
nese, Mr. Hattori, himself a student of the subject, is 
President of the Association, which numbers many 
foreigners amongst its members. The Central Govern- 
ment have throughout taken a warm interest in the 
success of the Society, and have, we believe, placed 
the telegraph lines at its disposal, and ordered the local 
officials all! over the country to report all occurrences 
connected with earthquakes and volcanic eruptions in 
their districts. A few months since, under the auspices 
of the Society, an exhibition of seismological instruments 
of various kinds—one of them as ancient as A.D. 126— 
took place in Tokio. Tie number of visitors in one day to 
the rooms was over 2000, a fact which attests the interest 
taken in this study by the Japanese. The Transactions 
of the Society are published in English in the Fapfan 
Gazette newspaper of Yokohama. 

The army, navy, and other professions have their own 
societies and newspapers, very much as in England. 
One of the most curious of these class or trade journals 
is the dancing-girls’ paper, containing portraits and 
biographics of the chief daxseuses. We have not advanced 
so far yet in England as to have an organ-grinders’ 
gazette | 

On the whole it must be pronounced that the outlook 
for the propagation of scientific knowledge in Japan is 
hopeful; and there seems no-reason to fear that science 
will suffer greatly after the approaching and inevitable 
departure of all foreign instructors in the country. They 
will leave behind men who, although possibly not such 
efficient teachers, are animated by all the thirst for 
knowledge that animates the bulk of scientific men in 
western lands, 


NOTES 


Dr. C. W. SremMENS has received from the French Govern- 
ment af-rmal document nominating him “ Officier de )’ Instruction 
Publique,” the nomination being accompanied by the insignia of 
the order, which corresponds, we believe, to the Prussian order 
sBour le Meérite.”” 


It is proposed to open an International Electrical Exhibition 
at the Crystal Palace in December. 


THE anatomical depattment of Edinburgh University has lost 
a valuable servant in the death, at the age of seventy, of Mr. A. 
B. Stirling, the assistant conservator of the Anatomical Museum. 
He was born in 1811 at Milngavie, Stirlingshire, where his father 
was a shoemaker. Stirling early evinced a decided liking for 
natural history studies; he was a born naturalist. His love of 
natural history brought him into contact with the late Prof, John 
Reid and Dr. Adamson of St. Andrews, who employed him to 
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arrange the University Museum there. In 1856 he was intro- 
duced to the late Prof. Goodsir, who recognised his aptitude for 
anatomical work, and saw in him one who would be a congenial 
helper in the work which he had in view; and Mr. Goodsir 
appointed him assistant conservator of the Edinburgh Anatomical 
Museum—a museum which he has enriched with hundreds of 
anatomical preparations (normal and morbid), and also many 
comparative anatomy specimens, which are all characterised by 
great taste in the way in which they are mounted. He soon 
acquired an extensive knowledge of anatomy, human and com. 
parative; he had so remarkable a mechanical turn, and so 
inventive a mind, that he devised many new methods for pre- 
serving the human body for dissection, for mounting anatomical 
preparations, for cutting microscopic sections, and for mounting 
the same. He was an accomplished microscopist and a keen 
fisher, and this led him to take a great interest in fish, especially 
the Salmonidz ;and, when the *‘fungous disease” broke out 
amongst the salmon in the Tweed and other rivers, he investi- 
gated this matter, and communicated his results to the Royal 
Society of Edinburgh—results which are said to contain by far the 
best description yet given of the pathological conditions of this 
remarkable disease, Not only did Mr. Stirling encourage and 
aid others, but, in turn, he was the esteemed and highly valued 
friend of the late Prof. Goodsir and of Prof. Turner, both of 
whom gave him every facility for carrying on his investigations, 


THE Royal Commission on Technical Instruction visited 
Saltaire and Keighley on Tuesday, and were present at the 
annual meeting of the School of Science and Art in the Keighley 
Mechanics’ Institute. Mr, Slagg, M.P., speaking of the objects 
of the Commission, said that their great aim would be to develop 
a plan by which their system of primary education should he 
linked to a higher system, comprising a higher training and 
leading up to the highest scholastic education the country could 
afford. For his own part he did not see anything at the present 
moment in foreign competition to appal them in the slightest 
degree, and substantially he believed that they held their ground 
very well indeed. Mr. Samuelson, M.P., said that it was im- 
possible that they as a nation could continue to hold the superior 
yank which they had taken among manufacturing countries if 
they did not cultivate the industrial intelligence of their popula- 
tion, and it was on that account that he thought the Commission 
would result in great good. 


A REMARKABLE phenomenon occurred in New England on 
September 6, almost exactly similar to one that occurred in the 
same region on May 19, 1780. The Sringfield Daily Re- 
Publican describes it as follows:—In this city the day began 
with a slow gathering of fog from all the watercourses in the 
early hours, the thin clouds that covered the sky at midnight 
seemed to crowd together and descend upon the earth, and by 
sunrise the atmosphere was dense with vapour, which limited 
vision to very short distances, and made those distances illusory ; 
and as the sun rose invisibly behind, the vapours hecame a thick, 
brassy canopy, through which a strange yellow light pervaded 
the air and produced the most peculiar effects on the surface of 
the earth, This colour and darkness lasted until about three 
o'clock in the afternoon, once in a while lightening, and then 
again deepening, so that during a large part of the time nothing 
could be done conveniently indoors without artificial light. The 
unusual complexion of the air wearied and pained the eyes, The 
grass assumed a singular bluish brightness, as if every blade 
were tipped with light. Yellow blossoms turned pale and gray ; 
a row of sunflowers looked ghastly; orange nasturtiums light- 
ened ; pink roses flamed ; lilac-hued phlox grew pink; and blue 
flowers were transformed into red, Luxuriant morning-glories that 
have been blo:soming in deep blue during the season now were 
dressed in splendid magenta; rich blue clematis donncd an 


equally rich maroon; fringed gentians were crimson in the 
fields. There was a singular luminousness on every fence and 
roof-ridge, and the trees seemed to be ready to fly into fire. The 
light was mysteriously devoid of refraction. One sitting with his 
back to a window could not read the newspaper if his shadow 
fell upon it—he was obliged to turn the paper aside to the light. 
Gas was lighted all over the city, and it burned with a sparkling 
pallor, like the electric light. The electric lights themselves 
burned blue, and were perfectly useless, giving a more unearthly 
look to everything around, The darkness was not at all like 
that of night, nor were animals affected by it to any remarkable 
extent. The birds kept still, it is true, the pigeons roosting on 
ridge-poles instead of flying about, but generally the chickens 
were abroad, A singular uncertainty of distance prevailed, and 
commonly the distances seemed shorter than in reality. Whenin 
the afternoon the sun began to be visible through the strange 
mists, it was like a pink ball amidst yellow cushions—just the 
colour of one of those mysterious balls of rouge which we see at the 
drug-stores, and which no woman ever buys. It was not till 
between five and six o’clock that the sun had sufficiently dissi- 
pated the mists to resume its usual clear gold, and the earth 
returned to its everyday aspect ; the grass resigning its unnatural 
brilliancy and the purple daisies no longer fainting into pink. 
The tempetature throughout the day was very close and oppres- 
sive, and the physical eftect was one of heaviness and depression. 
What was observed here was the experience of all New England, 
so far as heard from, of Albany and New York city, and also 
in Central and Northern New York. In reference to this phe- 
nomenon the New York Natiox suggests that it may be worth 
the while of weather-observers to note the approximate coinci- 
dence between the interval separating the two dark days in New 
England (May 19, 1780, and September 6, 1881) and nine times 
the sun-spot cycle of eleven years. 


THE ceremony of cutting the first sod of the Giant’s Causeway 
and Portrush Tramway was performed the other day at Portrush, 
in presence of the directors and a large company of the local 
gentry and visitors at Portrush. Interest was attached to the 
ceremonial owing to the fact that it is intended to work the 
tramway by electricity, the company thus being the first to in- 
troduce into the United Kingdom electricity as a motive power 
for tramway and railway propulsion. The chairman of the 
company, Dr. Traill, said that not many years would elapse 
before this dynamo-electric power would be supplied, not alone 
to tramways suitably situated for it, as this one undoubtedly was, 
but also to railways. To shareholders in a company such as 
this they could easily see what an important thing such a revo- 
lution in locomotive power would represent. The working 
expenses for haulage on a tramway such as theirs with horses 
would be about 11d. per mile, and by steam power about 7¢. 
pet mile, but there was every reason to suppose that the working 
expenses of their motive power need not reach Id. a mile. 

SOME time ago we gave an account of the nature and uses 
of celluloid. Among other things it may be used for preserving 
typographical ¢/ichds and stereotypes. The process employed 
for this purpose, we learn from Za Nature, consists in taking an 
impression of the engraved block by means of a special cement, 
which receives the impression and rapidly hardens, After about 
twenty minutes the cement can support a pressure of 250 kilo- 
grams. The presses used to take the first impression ought to 
he heated; and the celluloid in sheet is then used to take the 
counter-impression from which to print. Celluloid shows the 
typographical reproduction of specimens of lace in a marvellous 
fashion, by the actual impression of the lace itself. Za Nature 
gives an illustration of a piece of lace engraved in this manner, 
and the reproduction of the pattern is perfect. 

A TELEGRAM from Constantinople of September 30 states 
that an earthquake had occurred at Changeri, in Anatolia, which 
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ciused the death of eleven persons and great injury to the Grand 
Mosque and numerous dwelling-houses, The amount of damage 
done in the neighbouring villages is not known. 


A GEOGRAPHY of the almost unknown kingdom of Corea has 
been compiled by a member of the suite of the Japanese envoy 
to that country. Several valuable papers containing accounts of 
travels in Corea have been read before the Geographical Society 
of Tokio, and have appeared in its 7ramsactions. As they are 
written in Japanese they are unfortunately all but inaccessible to 
European geographers. 


THE Prefect of the Seine has established a course of six lectures 
for the teaching of micrography. An examination has been 
instituted for inspectors intrusted with the care of detecting 
trichinze in the substance of pork and ham of American o; 
German origin. 


A CURIOUS experiment will be tried this week at La Villette 
gasworks, Paris, Two balloons of equal size will be sent up at 
the same time; one of them will carry an experienced sculler, 
who is confident that he will produce some effect with a long oar 
of his invention. 


UNDER the title of ‘School Physical and Descriptive 
Geography ”’ Mr. Stanford has issued a smaller and cheaper edi- 
tion of the late Keith Johnston’s “ Physical, Historical, Political, 
and Descriptive Geography,” reviewed in these pages at the 
time of its appearance. In the school edition the historical 
sketch and the elaborately-printed maps have been omitted, 
while all the strictly geographical information bas been retained. 
In this form it onght to find wide acceptance among all teachers 
who aim at making geography both interesting and thorough, 
No hetter text-book could be recommended. 


THE subject of the address by Shadworth H. Hodgson, 
LL.D., before the Aristotelian Society on Monday evening wil] 
be ‘* The Practical Bearing of Speculative Philosophy.” 


WE have received from Rothschild of Paris an interesting 
little volume on Pisciculture in France. It consists of two 
parts—Pisciculture, Fluvial and Maritime, by Jules Pizzetta; 
and Oyster-Culture, by M. De Bon, 


In its summary of colonial intelligence the Colonies and India 
mentions the discovery of a valuable coal-seam near Victoria, 
Huon, Tasmania, which has been traced on thesurface for about 
twenty yards, and increased in width from three to four feet, 
when it was lost in a hill. The coal has been tried and found to 
be of good quality, 


A VALUABLE archzeological discovery, which may be said to 
equal that of the celebrated Kertch antiquities at the Hermitage 
of St. Petersburg, has recently been made near the Cossack 
village of Sewersk in the Sakuban district, in one of the £urdavs, 
t.e, the old tombs, in the steppes of Southern Russia, A number 
of objects were found, but special attention was drawn to two 
glass vessels, unfortunately broken, but the pieces of which still 
give evidence of their remarkable ornamentation. They are 
profusely covered with gold, the hoops containing large rubies 
and bearing golden chains, by which heart-shaped pearls are 
suspended. Another object of cylindrical shape, evidently a 
cup-holder, consists of pure gold, and shows two griffins in bas- 
relief. Another important, object is a gold plate six inches in 
diameter, with a fine bas-relief representing a whole episode. 
M. Felizin, an eminent Russian archzologist, is of opinion that 
the tomb in question must have been that of an important 
personage of the Bosphorean kingdom, and that its origin dates 
back as far as the period of King Perisad II., who bezan to 
reign in the year 284 B.c. A gold coin which was found confirms 
this view. 


AN important discovery of very good rock-salt, affording a 
sheet seventy-five feet thick, was made some days ago in the 
district of Bakmut, in the Russian government of Ekaterinoslav, 
at a depth of 430 feet. The discovery was made according to 
the indications of the geologist, Prof. rofeeff. 


THE anniversary address of the Hon. Prof. Smith, president 
of the Royal Society of New South Wales, contains an interest- 
ing sketch of the history of the Society, both under its old name 
of Philosophical Society as well as under its present designation. 


MEssrs. BLACKWOOD AND Sons have issued a twelfth edition 
of the ‘Elements of Agricultural Chemistry and Geology,” by 
the late Prof. J. F. W. Johnston and Dr, C. A, Cameron. 


In the report sent us of the meeting of the Natural History 
Society of the Friends’ School at York, and printed among our 
Notes a fortnight ago, the Rev. T. A. Preston is referred to as 
science master at Marlborough College. Of course this is a 
mistake ; Mr. G. F. Rodwell has long held and still holds the post 
referred to. 


Tue additions to the Zoological Saciety’s Gardens during the 
past week include a Tennant’s Squirrel (Sczsrws fennanti) from 
Ceylon, presented by Mrs, S. A. Cottrell; a Common Marmoset 
(Hapale jacchus) from South-East Brazil, presented by Mr. J. N. 
Palmer ; a Chacma Bahoon (Cynocephalus porcarius) from Sout 
Africa, presented by Mr. W. If. L. Long ; a Lencoryx Ante- 
lope (Oryx leucoryx) from North Africa, presented by Mr. John 
M. Cook ; two Leopards (Fe/is pardus) from Ceylon, presented 
by Mr, Eustace L. Burnside ; a Green Lizard (Lacerta wiridis) 
from Jersey, presented hy Mr, James Thorn; a Tarantula Spider 
(Afygale, sp. ine.) from California, presented by Mrs. John 
Leechman; five Robben Island Snakes (Coronella phocarum) 
from South Africa, presented by Rev. G. IT. R. Fisk, GMZase. 
two Greater White-crested Cockatoos (Cacafua cristata) from 
Moluccas; two Common Cormorants (Phalacrocorax carbo), 
British, deposited ; two Blossom-headed Parrakeets (Palzornis 
cyanocephalus) from India, a Nose-horned Viper (Vipera nast- 
cornis), a Crocodile (Crocodtlus, sp. inc.) from West Africa, 
purchased. 


NN 


OUR ASTRONOMICAL COLUMN 


Comer V., 1863.— With reference to a remark in this column 
at p. 111 of the present volume of NATURE, suggesting that a 
further and more minute discussion of the elements of this comet 
might be desirable, Prof. Valentiner, director of the Observatory 
at Carlsruhe, has been good enough to draw our attention to a 
memoir by himself upon the subject which we had overlooked ; 
it is entitled ‘* Determinatio orbit Comete V. anni 1863,” and 
was published at Berlin in 1869. The observations, about 130 
in number, extend from 1863, December 28, to 1864, March I, 
and Prof. Valentiner forms nine normal positions upon them. 
The perturbations of the earth and Jupiter are taken into 
account (the comet having approached the former at the end of 
January within about 0°18) and the following parabolic elements 
result s<— 

Perihelion Passage, 1863, Dec. 27°79992 M.T. at Berlin. 

2 * i 

60 24 26°4 Me Eg: 
304 43 23°2 J 1864°0 
64 28 44:2 
9°8873326 


Longitude of perihelion 
5 ascending node ... 
Inclination see 
Log. perihelion distance 
Motion—direct. 
The agreement with the observations is so close as to prove that 
the orbit did not sensibly differ from a parabola ; the conjectured 
identity with the comet of 1$10 is therefore shown to be inad- 
missible, notwithstanding the striking similarity of the elements, 
as will appear from the comparison at p. III, 
Tue New Comet.—Mr. S. C. Chandler, jun., has telegraphed 


to Lord Crawford’s Observatory approximate elements of the 
comet discovered by Mr. Barnard last month, from which it 


abpears that the orbit does not resemble that of any which has 
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been previously computed. Expressed in the form usual in our 
catalogues the elements are :—Perihelion passage, September 
I5‘o1 G.M.T. ; longitude of perihelion, 250° 4’; longitude of 
ascending ncde, 260° 43’; inclination, 72° 33'; log. perihelion 
distance, 9°70535 ; motion, retrograde, The intensity of light 
is diminishing. 

MINIMA OF ALGOL. —The under-mentioned Greenwich times 
of minima of this variable are from Prof. Winnecke’s ephemeris, 
in the computation of which correction depending upon recent 
observations has been applied :— 


vee: h. m. h. m. 
Oct. 9 .. 15 52| Nov. 1 14523) | Decwiigeeeet7) 45 
12 12 41 ih. cone, alto es Tawra) 37 
fg pen) Bie) Ja Oe ot 1G Ir 26 
i} 6 I9 AR coo HE Z2Omerme So) 14 
Pi sos HO Eh 23 8 4 
Bo) AE 
SOM Ons 2 


There would appear to have been perturbations in the period 
during the last few years which are not reached even by Prof, 
Schénfeld’s formula involving two inequalities, which would 
make the above times about thirty-five minutes later. 


A PROBABLY VARIABLE STAR.—Prof. Pickering notifies his 
observation of a red star, with banded spectrnm, the place of 
which on September 14 was in R.A. 16h. 31m, 32s. 3 Decl. 
+ 72° 32, On September 17 its magnitude was 8°6. It is not 
found in the ‘‘ Durchmusterung,” nor in Federenko, Schwerd,"or 
other cireumpolar catalogue, Its variability is therefore suggested. 


CERASKI’Ss VARIABLE, U CEPHEI.—Mr,. Knott informs us 
that he obtained a good observation of the minimum of Ceraski’s 
variable of short period on the night of October 2; time of 
min. 11h, 47m. G.M.T., mag, 9'2. Prof, Schmidt’s ephemeris 
in Astron, Nach,, No, 2382, has 11h, 37‘5m. The star did not 
fall quite so low, as in the minima whicb Mr, Knott observed in 
March, April, and May last. 

[ERRATUM.—In last week’s ‘‘Astronomical Column” (p. 520), 
Vor addypy sreau “add B.)) 


CHEMICAL NOTES 


MM. SCHUTZENBERGER AND COLSON describe (Cot, rend.) 
several new compounds of silicon. When crystalline silicon is 
strongly heated in a current of carbon dioxide the compound 
(SiCO). is produced When nitrogen is passed over a hot 
mixture of silicon and carbon (Si,C,N), is formed. The authors 
regard these compounds as the oxide and nitride respectively of 
the radicle cardo-stlicon (Si,C,)x. The nitride of silicon (Si,N). 
is also described: it is obtained by the direct union of nitrogen 
and silicon. 

It is well known that certain metallic chlorides, ¢.¢. sodium 
chloride, are precipitated from aqueous solution by hydrochloric 
acid ; attention has keen drawn in these Notes to recent work of 
Ditté and others on this subject. M. Sabatier describes several 
hydrates of ferrous and ferric chloride (Comfé. rend.) produced 
by this genera! reaction, 


MANY years ago Graham drew attention to the change in pro- 
perties produced in certain oxides by the action of beat, e.. 
ferric oxide is soluble in bydrochloric acid, but when strongly 
heated it becomes almost insoluble, This ‘department of 
corpuscular philosophy ”—to use Graham’s phrase—has not heen 
touch studied. The experiments detailed in Archiv Néerland hy 
M, van Bem melen form an interesting contribution bearing on this 
subject. It isshown that the amount of water of hydration taken 
up hy the oxides of tin, silicon, and mznganese at the moment 
of the formation and precipitation of the hydrates of these oxides 
from aqueous solutions, is dependent on the molecular state, ze. 
on the as yet unknown conditions of molecular equilibrium, of 
the solid hydrates, The molecular state being the same, the 
amount of water of hydration rises with temperature and bumi- 
dity of the surrounding air ; to each temperature and degree of 
humidity corresponds a certain equilibrium of oxide and water ; 
the relations between the weights of the oxide and water are 
generally too complex for expression bya simple formula. From 
an examination of the phenomena attending the action of the 
amorphous hydrated di-oxides of the above-named elements on 
acids, alkalis, and salts, M. van Bemmelen concludes that weak 
double compourds are produced, but that these are very easily 


cal nature and the mass of the reacting substances, and with tie 
temperature, In most ca:es stable compounds are produczd 
simultaneously with these series of unstable and largely-disso- 
ciated compounds, The formation and dissociation of such 
unstable compounds depend also on the conditions of molecular 
stability of the hydrated oxides themselves. By arranging these 
conditions £0 as to insure considerable molecular stability—e.g. by 
heating the hydrates—the power of forming the unstable com- 
pounds is much diminished. ‘That a force of the same nature as 
chemical affinity is concerned in the formation of some of these 
weak compounds is shown by the decomposing action exerted by 
hydrated MnO, on the stable compounds K,SO,, KCl, and 
KNO3, compounds which do not show signs of dissociation in 
aqueous solution. M., van Bemmelen would thus extend the 
sphere of chemical phenomena, and would see no sharp division 
line between the actions of the so-called physical forces—adhe- 
sion, absorption, &c.—and the force of chemical affinity, 


AN ingenious method for determining the total solid matter in 
solution in different waters is described in Chene. Soc. Fournal 
by Dr. Mills. The methcd is based on the fact that if a small 
glass bead with an attached weight is allowed to ascend in a saline 
solution of known strength, it will rise more slowly, the greater 
the amount of solvent present, Experiments are given showing 
that the rate of ascent is also dependent on the nature of the 
soluble matter, z.e. on the viscosity of the solution. For detect- 
ing variations in the solids in the same water, for preparing 
standard solutions, &c., the bulb method is likely to be useful, 
Experiments detailed in the same paper lead Mills to regard the 
specific gravity of a potable water as a direct indication of the 
quantity of total solids in solution. 


ANALYSES of the mud deposited round the Buxton thermal 
spring, by T. C, Thresh (Chem, Soc. Fourn.), show that when 
dried at 120° this mud contains about 71 per cent. Mn,O,, with 
oxides of Pb, Cu, Fe, Al, Zn, Ba, Sr, Mg, and Mo, and closely 
agrees in composition with many specimens of ‘‘wad” or ‘* bog 
manganese.” Analyses of the gas evolved at the spring and of 
the gases di-solved in the water closely confirm those made by 
Playfair in 1852: the gas evolved at the spring consists of about 
99 per cent. nitrogen and 1 per cent. CO,, that di-solved in the 
water of about 60 percent. N and 4o per cent. CO,. The water 
in the taths contains as much gas as could be forced into water 
at a pressnre of 1°64 atmospheres. 


A LONG and important paper by W. FH. Perkin, on “ Is xmeric 
Acids obtained from Coumarin and the Ethers of [lydride of 
Salicyl,” appears in the same number (August) of the Chem, Soe. 
Journ. Perkin has obtained two series cf compounds, differing 
in properties, bnt generally convertible, one into the other, by 
the action of heat. We thinks that the ordinary theory of iso- 
merism, according to which this phenomenon is traceable to the 
occupation of different relative positions by the atoms in two mole- 
cules, fails to explain the cases of isomerism now described by him, 
He favours the view that the atoms in the molecules of any | air or 
the new ly-described compcunds occupy the same relative posi- 
tions, but are at different absolute distances from each other. It 
is, however, to be remembered that the present theory of iso- 


| nerism is applicable only to gaseous molecules; the molecular 


phenomena of liquid and solid bodies are too complex to find, 
as yet, any general explanation. Perhin’s new compounds seem 
to belong to this rapidly-increasing group of ‘ physical iso- 
merides,” 7,2, to liquid or solid bodies who e chemical properties 
are to he traced to the binding together of molecular gronps, the 
individual members of which occupy relatively different positions, 
and which groups react as chemical units. The facts concerning 
molecular volumes of metameric compounds are also, on the 
whole, oppoed to that theory of isomerism favoured by Perkin 


| in his important yarer. 


A SERIES of papers on the photo-chemistry of silver bromide 
by Herr Eder has appeared in Chemisches Centralblatt, It is 
shown that silver bromide prepared with an excess of silver 
nitrate is much more sensitive towards light than when prepared 
with excess of potassium bromide, provided the silver bromide 
is disseminated through an indifferent substance, e.g. collodion 
pyroxylene. When disseminated throngh an easily oxidisable 
suhstance, eg. gelatin or gum, silver bromide prepared with a 
slight excess of soluble bromide is from four to six times more 
sensitive than when disseminated through indifferent collcdion 
with excess of silver nitrate, An emulsion of silver bromide in 
gelatin with a slight excess of the soluble bromide after several 


dissociated ; the amount of dissociation varying with the chemi | days digestion at 30°-50° becomes much more sensitive than any 
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other known body. Herr Eder regards the photo-chemical 
decomposition of silver bromide as the result of partial reduction 
with loss of bromine. 


THE GERMAN ASSOCIATION 


THE fifty-fourth meeting of the Association of German 

Naturalists and Physicians was held at Salzburg on Sep- 
tember 18-24. The number of Members aad Associates in 
attendance was 760, There were also present Foreign Members 
from Switzerland, the Netherlands, Russia, Denmark, and 
Japan. The first general meeting, on Sunday, September 18, was 
opened by the First Secretary, Dr. Giinthner (Salzburg), who 
in his hearty address of welcome mentioned the fact that Salz- 
burg was the last retirement of the celebrated physician and 
naturalist, Theophras‘us Paracelsus. After short addresses given 
by the Governor and Burgomaster, Prof. Pettenkofer (Munich) 
read a paper ‘‘On the Soil and its Connection with the Health 
of Man.” He pointed out that it was previou-ly believed that 
the state of the air and water exeris an important influence upon 
the origin and propagation of epidemics, Lut this view could not 
be proved by experiments recently made. The contamina- 
tion of air and water is caused by products of decomposition of 
bodies putrefying on or in the soil. The progress of epidemic 
diseases, especially of cholera, is influenced mainly by the soil, 
The immunity of special localities against cholera is shown 
by the example of Lyons, which, notwithstanding communi- 
cation with infected places, remained free from cholera, 
though filtered Rhone water was used there. Versailles and 
Salzburg also were exempt from this disease. It is ow ge .e- 
rally assumed tbat cholera is due to the action of schizomycetes, 
which develop at localitie. where the soil is impregnated with 
decomposing organic bodies, The contaminatioa is drawn up 
by diffusion thr. uzh the porous so:l into the interior of hou,es, 
where it bec mes dangeruus to the health of man. 

On Monday the work of the sections was commenced. There 
were tiventy-three sections, eleven of them medical. On Tuesday 
an excursion was made to Keichenhall (Bavaria), with its salt- 
mines, where the Congress was addressed by Graf Pestallozza. 
On Wednesday the second general meeting was held. Prof. 
Weismann (Freiburg-im-Breisgau) read a paper oa the duration 
of life, After enumerating many examples of longer and 
shorter duration of life among animals, he pointed out that size, 
constitution, temper, sex, and growth are not critical for the 
duration of life. In general the duration of life of an individual 
represents the minimum of time neces-ary to insure the existence 
of the species; it is governed by adaptation and heredity. The 
death caused by wasting and consumption of the cells, of which 
the (animal) body is composed, is the result of adaptation. The 
capacity of unlimited life has been lost, since it has become use- 
less. There is no death at the divi-ion of lower animals 
(Amoeba), In higher animals the propagating cells are separated 
from the somatic cells; only the former preserve unlimited pro- 
ductiveness. The limitation of individuals in time and in space 
is based on the same principle. At the same meetinz Prof. 
Meyners (Vienna) gave an address on the laws which govern 
luman thoughts and actions. In the conclusion of his very 
interesting discour-e, in which he mainly dealt with feelings, 
sensations, and the experiments of Munk and Goltz, he expressed 
the opinion that the phenomena of bodies do not disclose to us 
their essence, and that there is only a jhenomenon of freedom 
of will, Eisenach (Thuringia) was chosen as the town in which 
the fifty-fifth meeting of the Association should be held. 

On Thursday an excursion was organised to Zell-am-See, 
On Saturday the third general meeting was held. Prof. Oppolzer 
(Vienna) read a paper on the question: Is Newton’s law of 
gravitation sufficient for the explanation of the motion of 
heavenly bodies? Are there rea-ons for regarding it only as ap- 
proximately true? In consideration of the theories of the moon, 
of Mercury, and of Encke’s comet, he cannot find the theories 
based on Newton’s law in its present form sufficient, but it 
would suffice under the (hypothetical) assumption of a cosmic 
matter surrounding the sun. After an address given by Dr, 
Kirschensteiner (Munich), on Theophrastus Bombastus Para- 
celsus, the sitting was closed by Dr. Giinthner. We give a list 
of the papers read in the sections of Natural Science. 

Section II, Physics: Walter (Tarnowitz), on the molecular 
Kinetic laws of specific heat and the heat of vaporisation of 
bodies in different states; Sacher (Salzburg), on a direct 
measure of the attraction between earth and a determined 


electric current; Kurz (Augsburg), on dispersion of light and 
measuring the index of refraction; Sporer (Potsdam), results 
obtained by observations of the sun; Grunmach (Berlin), on 
the electro-magnetic rotation of the plane of polarisation of 
radiant heat; Gronmach (Berlin), comparisons of mercury- 
thermometers with air-thermometers ; Sacher (Salzburg) demon- 
strated some new physical experiments relating to the theory of 
the formation of the earth (balls of sulphur and spermaceti with 
crater-formations) ; Waltenhofen (Prague) spoke on his apparatus 
for demonstration of the different action of hollow and solid 
electro-magnets ; Giiather (Ansbach), on the parallelogram of 
forces. 

Section II]. Chemistry: Briihl (Lemberg), on the connection 
between the optic and thermic properties of liquid organic 
bodies ; Brauner (Prague), contributions to the chemistry of the 
rare earths, and on the progress of the system of periodicity of 
elements ; Schwarz (Gratz), short communication on the prepa- 
ration of nearly perfect alum-cubes by a new method; Zorn 
(Heidelberg), on hyponitrous acid; Bernthsen (Heidelberg), on 
the n>meaclature of the proper derivates of carbonic acid, taking 
special notice of isomers. 

Sections IV, and V. Geology, mineralogy, palontology, 
geozraphy: Bernath (Budapest), on the mineral waters of 
Hungary; Giimbel (Munich), on the geological structure of 
the Untersberg (near Salzburg); Ilauer (Vienna) presented a 
new geological map of Montenegro (designed by E. Tietze) ; 
Zittel (Munich), on Spongize as rock-forming materials, and on 
Plicatocrinus; Baltzer (Zurich), on curved strata; Neumayer 
(Vienna), on fresh-water Conchylia froin China; Alth (Krakau), 
on the Jurassic formation of Niczniow ; Ilauer (Vienna), on the 
Arlberg; Tschermak (Vienna), on the definition of species in 
mineralogy; Hloernes (Gratz), on earthquakes in general ; 
Woehner (Vienna), on the earthquake of Agram; Richter 
(Salzburg), on observations made at the Obersalzbach glacier ; 
Doelter (Gratz), on the Cape Verde Islands ; Diicker (Bticke- 
burg) on the occurrence of petroleum in Northern Ger-nany. 

Section VIII. Botany: Kraus (Triesdorf), communications 
on the sap-pressure of plants; De Bey (Aachen), report on five 
new and peculiar genera (Coniferae) of the Aachen chalk-flora ; 
olzner (Weihenstephan), on agro-tological theses ; Hildebrand 
(Freiburg-im-Breisgau), some observations on the flowering and 
the fruits of plants; Woronin (St. Petersburg), contribution to 
the knowledve of Ustilazinex ; Kirchner (11 2henheim), on the 
longitudinal growth of plants. 

Sectims VIII. and IX. Zoology, comparative anatomy, 
entomology: Troschel (Bonn), classification of Gastropods ; 
Fraisse (Leipsic), on cell-division and free nucleus-formation ; 
Weidersheim (Freiburg), on the genesis of Jacobson’s organ ; 
Grobben (Vienna), on the variation of generations of Doliolum, 


BIOLOGY AS AN ACADEMICAL STUDY! 


1, 
T is told of the late Dr. Norman Macleod that, on payiag his 
first visit in his first parish, he was peremptorily desired to 
sit down and ‘‘go over the fundamentals.” I feel that some 
such demand may, not unrea-onably, be made of me to-night. 
Five-and-twenty years ago one’s position in this respect would 
have been a comparatively easy one, for then bislozy may he 
said to have had no ‘‘fundamentals” at all. In spite of the 
labours of Buffon, Erasmus Darwin, and Lamarck, the great 
bulk of naturalists at that time believed in the immutability of 
species 5 as a natural consequence botany and zoology remained 
mere ‘‘classificatory scieaces,” and the extraordinary facts of 
comparative anatomy, of embryonic development, of ge>graphi- 
cal distribution, of paleontology, were incapaple of rational 
explanation. Indeed, classification itself was nothing more than 
a lozical expression of likenesses and unlikenesses, and was devoid 
of all real meaning. 
But with the publication of the ‘‘ Origin of Species,” in 1859, 
a better day dawned for biology. The whole history of science 
has heen a succession of attempts to bring group after group of 
natural phenomena within the scope of some natural law ; and 
Charles Darwin’s great service to science lies in the fact that, 
although not himself the discoverer of the doctrine of descent, 
he succeeded, hy the inmnense array of well-arranged facts and 
sound generalisations contained in bls epoch-making book, in 
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bringing those natural phenomena which have to do with living 
things within the all embracing law of evolution, thus making 
belief in the theory of special creation once for all impossible to 
the student of nature. 

One may say then that since the publication of the ‘ Origin 
of Species” evolution has taken its legitimate place as the central 
doctrine of biology, the key to the infinite number of problems 
with which the study of animals and plants brings us face to 
face. Without evolution these problems are incapable of ex- 
planation, and any attempt to explain them is little better than a 
roundabout acknowledgment of ignorance; but with the doc- 
trine of descent as a standpoint, problem after problem yields 
to patient investigation, biology thereby gradually growing into 
a perfect and harmonious whole, as did astronomy when once 
the luw of universal gravitation was establi:hed. 

Not that the real mystery of things is in any way diminished 
by this, any more than by other great discoveries. As Herbert 
Spencer finely says: *‘ Positive knowledge does not, and never 
can, fill the whole region of possible thought. At the uttermost 
reach of discovery there arises, and must ever arise, the question, 
What lies beyond? As it is impossible to think of a limit to 
space, so as to exclude the idea of space lying outside that limit, 
so we cannot conceive of any explanation profound enough to 
exclude the question, What is the explanation of that explana- 
tion? Regarding science as a gradually increasing sphere, we 
may say that every addition to its surface does but bring it into 
wider contact with surrounding nescience.” 

But the fact that no explanation of natural phenomena can 
ever be final has no right to diminish our profound thankfulness 
for every proximate explanation which the genius of a Newton, 
a Dalton, or a Darwin gives us. To the true man of science 
these explanations come like a revelation, and he feels that bis 
most cherished beliefs, his most ingrained prejudices, mnst be 
brought into harmony with the new light that is in him, or be 
cast aside as no longer tenable. 

A few years ago—even at the time when this University was 
founded—something more than a bare statement of belief in 
evolution would have been required from a professor of biology 
giving his inaugural lecture, For then the doctrine of descent 
was only just emerging from the fiery trial through which all 


great truths, scientific or otherwise, have to pass, and it was | 


honestly believed by many estimable persons that ‘‘ Darwinism ” 
was in direct and necessary opposition to religion and morality, 
and was the secret ally of atheism, socialism, and the like, But, 
like the fundamental doctrines of astronomy, physics, and 
geology, evolution has survived all attacks: I believe I am cor. 
rect in saying that there is now not a single naturalist of any 
repute, under the age of sixty, who is not also an evolutionist ; 
indeed, with Louis Agassiz and Von Baer, intelligent opposition 
to the general doctrine of transformism is practically dead, 

Even among the non-scientific public, opinion has undergone a 
wonderful and rapid change. An evolutionist is no longer 
looked upon as a dangerous visionary ; it is no longer thought 
necessary to hold ‘‘that nature’s ancient power was lost” when 
she had to do with living things, and that the power which 
could form worlds out of a nebula was unable to evolve a horse 
from a hipparion, or even a speck of living protoplasm from the 
elements of the primeval sea. 

Under these circumstances it would be superfluous, almost im- 
pertinent, for me to make any attempt to repeat the arguments 
which go to show that the animals and  Jants living on the earth 
at any period of its history are the lineal descendants of those 
which existed during the preceding period, and that the origin 
of any living thing by direct creation is, in the first place, 
entirely unsupported by evidence, and, in the second place, 
unthinkable. I proceed, therefore, to the main subject of this 
lecture—the porition which biology should occupy in the curri- 
culum of our schools and of our University ; in other words, its 
place as one of the natural sciences in a rational scheme of 
education, 

Educational subjects may be divided into two classes, the 
directly educational—those which serve as a true discipline, which 
train the mind, leading to clear thonght, accurate reasoning, and 
a high intellectual tone; and the indirectly educational, which 
primazily serve to impart a certain amount of useful information, 
and only secondarily, by interesting the student and starting him 
off on a certain track of thought, serve as an actual means of 
mental culture. Perhaps the best examples of the two classes 
are furnished by mathematics on the one hand, and on the other 
by English history as usually taught in schools. A boy who bas 
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once grasped the idea that two and two make four and can never 
by any possibility add up anything else, has made a long stride 
in his educational career ; but the boy who learns that the battle 
of Hastings was fought in the year 1066, or that Henry VIII. 
had six wives, bas simply gained two comparatively unimportant 
concrete facts, the possession of thousands of which would never 
make him anything more than a well-informed person. 

According to the theory of education which was almost uni- 
versal in the last generation—the English public school system— 
there were two educational subjects, and two only, Greek and 
Latin, perhaps with “a shadowy third” in the shape of mathe- 
matics, but certainly nothing further than that. As a natural 
reaction against this time-honoured method of trimming down all 
tminds to one dead level of scholarly dulness came the modern 
private school system, the principle of which is to try and cram 
into a hoy’s head a little of all the subjects of which it is sup- 
posed he cught to know something when he arrives at man’s 
estate—divinity, Latin and Greek, modern languages, mathe- 
matics, natural science, history, geography, drawing, music, and 
even hookkeeping. ‘The wretched child is ‘‘ everything by starts 
and nothing long”; his masters, chosen for knowing something 
of as many as possible of these subjects, are usually eminently 
superficial, and he leaves school well informed perhaps, but 
profoundly and distressingly ill-educated. 

The private school system is now, very naturally, producing in 
certain quarters a counter-reaction towards the exclusively 
classical and mathematical method of education, the plea being 
that the modern plan has been tried and found wanting, that 
neither natural science nor any of the other recent innovations 
bave any direct educational yalue whatever, and that these sub- 
jects should therefore never form more than a very subordinate 
part of either a school or a university course, 

This ciy for a return to the old paths bas lately found expres- 
sion in an article by Dr. Karl Hillebrand,! who, however, makes 
certain very important concessions to his opponents. In the 
first place, what he is fighting against is not so much scientific 
education—I mean instruction in the natural sciences—as super- 
ficial education ; and in this every honest teacher of science will 
be at one with him, Then again he advocates the postponement 
of the study of Latin grammar—the chief instrument of culture 
in his eyes—to the age of twelve or thirteen, and the employ- 
ment of the first three years of high school life to training the 
powers'of ‘‘ observation, comparison, memory, and all the ele. 
mentary functions of the understanding.” In this also the advo- 
cate of science teaching and the opponent of the English public 
school system in its purity will be altogether in accordance with 
Dr, Hillebrand, But when he goes on to advocate as the best 
training for these ‘‘ elementary functions of the understanding” 
the learning of texts and dates by rote, and, by way of science, 
the ‘‘simple classifications of zoology and botany,” illustrated by 
the ‘‘exbibition” of real animals and plants, one cannot but 
wish that before printing such crndities he had tried to under- 
stand in what the elementary teaching of science really consists, 
and how far such teaching would supply the training in observa- 
tion, comparison, memory, and so forth, to which even he 
would devote the earlier years of school life. To him, as to 
many, strict teaching means classical and mathematical teach- 
ing, and instruction in science is, if educational at alJ, only 
indirectly so. 

This opinion as to the educational value of natural science 
arises, I am inclined to think, from an utter misconception as to 
what is meant by science teaching : by assuming, in fact, that 
science can be taught by the ordinary educational apparatus of 
books and lectures, The fallacy of this is only now beginning to 
be perceived, even by professed teachers of science. It is true 
that the chemists have long had their laboratories and the 
buman anatomists their dissecting-rooms ; but the notion that no 
course of lectures on physics, biology, or geology is complete 
without a corresponding course of practical work, is the product 
of the last few years, and is even now unrecognised in some 
British universities and in the large majority of schools. 

And yet, one would think, nothing could be more obvious. 
The whole end and aim of science teaching is to bring the student 
into direct contact with nature; to insure his knowing, as he 
knows his multiplication table, the main laws upon which natural 
phenomena depend, and to make bim see, without any possibility 
of mistake, the relation of those laws to the facts of the universe 
as he is able to observe them. What would be thonght of a 
mathematical teacher who relied entirely on lectures, and never 

* “Half-Culture in Germany,” Contemporary Review, August, 1880. 
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dreamed of insisting that his pupils should apply what he had 
taught by working out examples for themselves? Or what of a 
teacher of art who ignored the necessity of making his students 
draw or paint ? Every one sees the necessity of practical, and the 
uselessness of exclusively theoretical teaching in these instances, 
yet the fact is generally ignored that the case is precisely the 
same with scientific subjects, and that a man who lectures to 
beginners day after day and year after year on, for instance, the 
intricacies of animal structure and the problems connected there- 
with, without making his students see, by actual « issection, what 
an animal is, is in great measure spending his strength for 
nanght. 

Until this important fact is recognised and proper provision 
made for it, natural science never will and never can be a power 
in education, As Mr. Matthew Arnold puts it, ‘‘To say that 
the fruit of classics, in the boys who study them, is at present 
sreater than the fruit of the natural sciences; to say that the 
vealists have not got their matters of instruction so well adapted 
to instruction as the humanists have got theirs, comes really to 
no more than this; that the realists are but newly-admitted 
labourers in the field of practical instruction, and that while the 
leading humanists . . . have been also schoolmasters, and have 
brought their mind and energy to bear upon the school teaching 
of their own studies, the leaders in the natural sciences... 
have not. When scientific physics have as recognised a place in 
public instruction as Latin and Greek they will be as well 
taught.” ! 

When these remarks were written (in 1868) they were appli- 
cable to science-teaching not only in schools, but also, in great 
measure, in universities and colleges. But since that time great 
changes have taken place, and in biology, of which science alone 
Lam competent to speak, the improvement is due, first of all, to 
my honoured master, Prof. Huxley, and next to his co-worker, D-. 
Michael Foster, both of them brilliant examples of the fact that 
an eminent man of science may he at the same time a laborions 
practical teacher. The classes begun by Prof. Huxley, with the 
co-operation of Dr, Foster, at South Kensington, and since con- 
tinued at the School of Mines by Prof, Huxley and Mr. Thisel- 
ton Dyer, at Cambridge by Dr. Foster and his pupils, at Oxford 
and University College, London, by Prof. Ray Lankester, have 
now fairly pat the teaching of biology upon a sound footing, and 
may he said already to have proved the value of that science asa 
true mental discipline, an educational instrument of very high 
order, 

At any rate this is proved as far as University education is 
concerned, ‘The battle has still to be fought in the secondary 
schools, and, as every one must see, the circumstances there are 
so different that victory in the one case is no criterion of victory 
ia the other. It is evident, in fact, that the strict training in 
observation and experiment, without which, I cannot insist too 
often, science teaching is valueless as a mental discipline, is very 
difficult of application in schools, and that the consequences of 
setting a large class of young boys to make oxygen, or take a 
specific gravity, or cut up a rabbit each for himself, might prove 
rather subversive of order than conducive to im, rovement. 
Bat it -has been amply proved that there is no difficulty in 
the case of senior boys taken in comparatively small classes ; 
and even in large classes the practical teaching of elementary 
botany is quite feasible, as is shown by the experience of our 
own High School, Botany, indeed, lends itself more than any 
branch of science to school-teaching, from the simple fact that 
by its means the pupil can be bronght face to face with Nature 
with comparatively little trouble, with no apparatus beyond a 
pocket-knife, and perhaps a simple magnifying-glass, and with 
no mess unremovable by a duster and broom. 

For these reasons I am inclined to think that botany should 
be made the staple science subject for the junior classes in 
schools. If taught thoroughly, it necessitates the introduction 
of a good deal of elementary chemistry and physics, since the 
principles of vegetable physiology, which should on no account 
be omitted, cannot be explained without reference to the comp)- 
sition of air, earth, and water, the diffusion of gases, capillarity, 
chemical decomposition, and so on, Theoretically, no doubt, 
the foundation of a scientific training should be laid with mathe- 
matics, physics, and chemistry. As to the first of these there is 
no difficulty ; but unless the two latter can be taught practically, 
it seems to me that the hest thing is to he content with some- 
thing less than the ideally perfect, and, with mathematics as the 
necessary introduction to abstract science, to take as our basis 
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for the concrete study of Nature the facts and phenomena of 
plant-life.* 

There is one consideration of the first importance, which every 
science teacher must keep in mind if he wishes his subject to 
have its proper value as an educational instrument, and that is 
the absolute necessity for demanding as much and as hard work 
from his pupils as the classical or the mathematical master. 
Unless this is done scientific subjects must always hold an 
inferior position, and the teaching of them can never be fol- 
lowed by adequate results, It behoves every one of us to 
remember that— 

“Von der Stirne heiss, 

Rinnen muss der Schweiss, 

Soll das Werk den Meister loben,” 
and that, if we are satisfied with a minimum of work from our 
pupils, we must also be content with a minimum of respect for 
our teaching, As long as in our Matriculation and Junior 
Scholarship examinations a pupil can pass creditably in a scien- 
tific subject by getting up a text-hook, while to obtain distinction 
in cla-sics or mathematics requires prolonged and thoughtful 
work, so long will science-teaching in schools fail to have any 
real educational value. 

I should like to make it perfectly clear that I am not making 
the slightest attempt to uphold the absurd notion that science 
should replace the strict study of language and literature, or of 
mathematics, All that I plead for is that it should be put on 
equal terms with them, and should no longer be handicapped by 
a totally inefficient method of teaching, and then condemned as 
wanting in the essentials of a strictly educational subject. 
Those who advocate a return to purely classical instruction 
because of the acknowledged failure of book-science are com- 
parable to politicians who can see no remedy for the excesses 
of a revolution save a return to despotism, The whole 
case as between scientific and literary instruction is so admirably 
put by Mr. Matthew Arnold that I cannot resist the pleasure of 
quoting the passage :—‘‘ The aim and office of instruction, say 
many people, is to make a man a good citizen, or a good 
Christian, or a gentleman ; or it is to enable him to do his duty in 
that state of life to which he is called. It is none of these, and 
the modern spirit more and more discovers it to be none of these. 
These are at best secondary and indirect aims of instruction ; its 
primary and direct aim. is to enable a man fo Anow himself and 
the world. Such knowledge is the only sure basis for action, and 
this basis it is the trae aim and office of instruction to supply. 
To know himself a man must know the capabilities and perform- 
ances of the human spirit; and the valne of the humanities, of 
Allerthumswissenscha/t, the science of antiquity, is that it affords 
for this purpose an unsurpassed source of light and stimulus... . 

Sut it is also a vital and formative knowle Ige to know the world, 
the laws which govern Nature, and manasa part of Nature. 
This the realists have perceived, and the truth of this perception, 
too, is incxpugnable. Every man is horn with aptitudes, which 
give him access to vital and formative knowledge by one of these 
roads; either by the road of studying man and his works, or by 
the road of studying Nature and her works, The business of 
instruction is to seize and develop these aptitudes.” And again ; 
“The grand thing in teaching is to have faith that some apti- 
tudes of this kind every one has. This one’s special aptitudes 
are fur knowing men—the study of the humanities ; that one’s 
special aptitudes are for knowing the world—the study of 
Nature. The circle of knowledge comprehends both, and we 
shonld all have some notion, at any rate, of the whole circle of 
knowledge. The rejection of the humanities by the realists, the 
rejection of the study of Nature by the humanists, are alike 
ignorant.” 

Until within the last few years the position of science, and 
e-pecially of biology, in universities aud colleges, was quite as 
unsatisfactory as in schools. In the days when zoology was 
taught merely by lectures, and a man to insure success in exami- 
nations had only to “cram” his notes or a text-book and 
perhaps be able to tell a mammal’s skull from a bird’s, 
or a bivalve shell from a coral, it was not unnatural for 
the votaries of the older forms of culture to look upon ‘‘ science ” 
as asort of academic Al atia—a useful-enough refuge for the 
stupid, the lazy, and the eccentric, but something quite 

1 For this reason I cannot but regret that in the regulations for Junior 
Scholarships approved by the Senate at their recent meeting, biology 1s only 
counted as of equal examination value with a single branch of physics; so 
| that while a candidate can take up physics alone of science subjects, he is 
obliged, if he select biology, to take in addition either chemistry or a branch 
of physics or mechanics. 
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beneath the notice of a man with a fair share of intellect and 
diligence. 

And this opinion was quite justified by the facts. In my own 
University—London—until quite recently, there was no evidence 
of practical knowledze required in any branch of science except 
botany, for the degree of Bachelor of Science. A fair amount 
of mathematics and mathematical physics were demanded ; but 
the chemical standard was miserably low, and the zoology, 
physiology, botany, and geology were such that no experienced 
examinee would wish for more than a month’s reading for each, 
with perhaps an extra fortnight in the case of botany to enable 
him to learn enough of the art of describing plants. But now 
that a searching practical examination is enforced in these 
subjects, the degree has a real value—it is evidence that a man 
has done real work. 

The case is very similar at Cambridge, Formerly, the 
Natural Science Tripos was a bye-word—a sort of back-door to 
a university degree. Now, thanks in great measure to Dr. 
Foster, the chances are that a man who takes high honours in 
that Tripos will be the intellectual equal of a high wrangler or 
of a hizh classic. 

Considering that this regeneration of biological teaching began 
only ahout ten years ago in London and Cambridge, I think 
New Zealand is distinctly to be congratulated upou the fact that 
the first professor of biology in the Colony—my predecessor in 
this Chair, Captain I]utton—was also the first to inaugurate the 
true method of teaching that science in the Australian Colonies. 
It is by no means the least important debt which the Colony 
owes to Prof. !Iutton, that he, having made his reputation as a 
systematic zoologist, voluntarily undertook the labour—no light 
one—of organising, in connection with his lectures, a class for 
regular practical instruction in comparative anatomy. I must 
confess to a slight feeling of disappointment at finding, on my 
arrival here, that the revolution 1 had expected to initiate was 
already well under weigh. 

(Za be continued.) 


THE ELECTRICAL DISCHARGE, ITS FORMS 
AND ITS FUNCTIONS? 
I 


{F we knew as much about electricity as we know abont sound 

or light, we should be still a long way from having learnt 
all that we could wish, but we should know far more than we 
do now. 

For instance, in the matter of sound, we know, in most cases, 
the nature of the air disturbance to which it is due, and the 
mechanism whereby that disturhance is effected; and we have 
ascertained the magnitude and character of the aérial waves on 
which sound is carried. We know, in fact, what it is which is 
transmitted, and the velocity and direction in which that trans- 
mission takes place. 

Again, in the matter of light, although we do not know the 
exact nature of the disturbance to which luminosity is due, nor 
the mechanical process by which that disturbance is effected ; 
although we are not even certain whether the ztherial waves, to 
which lizht is attributed, have an actual existence or not, we 
nevertheless do know that something which is capable of being 
represented by wave motion is transmitted along a ray of light; 
ifs direction is a matter of simple observation, and we have 
determined the velocity with which it travels. 

But when we come to electricity our knowledge is much more 
at fault. We know, it is tme, how to produce electricity or 
electrical action, as well as how to transmit it, by means of 
wires, to a distance; we know al-o that there is a dissymmetry 
at the two ends or “terminals” of a battery or machine, or other 
source of electricity, implying a directional character either in 
that which is transmitted, or in the mode of its transmission. 
But we know neither what electricity really is, nor the process 
whereby it is transmitted, And although, on account of tbe 
dissymetry above mentioned, we cannot divest ourselves of the 
idea of direction, yet we have as yet no certain clue to the actual 
direction in which the transmission can he said to take place. 


It has, indeed, been shown, hy the late Clerk Maxwell and others, | 


that the mathematical expressions for the properties of a medium, 
whose vibrations are capable of representing the phenomena 
of light, are the same as those of a medium whose vibra- 
tions are capable of representing those of  electro-mag- 
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netism; and that, on the supposition that light is an electro- 
magnetic phenomenon, the velocity of propagation of electro- 
magnetic disturbances is the same as the velocity of light. But 
an identity in the mode of mathematical representation does not 
decide anything about the physical facts in either case, nor does 
it even prove that the facts are the same in both cases. And 
lastly, even granting that there is actual motion along the wires, 
neither the mathematical formule nor the experimental facts 
can as yet decide whether the motion, or “current” of electri- 
city, is to be considered as starting from one terminal and 
arriving at the other, or as starting from the second and arriving 
at the first; or, indeed, whether the motion may not be in some 
sense double, in both directions at once. 

In this somewhat unsatisfactory state of ignorance we approach 
the subject of this evening’s discour-e. And although I cannct 
hope in any adequate sense to resolve these difficulties, I pro- 
pore to explain what progress has been mide towards a solution 
of them, and to indicate the direction which appears to offer the 
best promi e of success in the prosecution of further re-earch, 

Into the various modes of producing electricity it is not my 
intention now to enter, I shall use them indifferently as may be 
most convenient, explaining only in general terms any differences 
which may be of consequence for understanding the varions 
ex, eriments sbown in illustration of my argament. It will, in 
fact, be assumed that electricity has been jroduced by some 
known means or other, and our object will be to examine it in 
the course cf its passage, with a view of obtaining some informa- 
tion as to its nature and its mode of transmission 

As a matter of fact we have here as our sources of electricity, 
first, a Holtz machine, or, rather, Prof. Toppler’s modification 
of it), which produces electricity in a condition similar to that 
given off by the ordinary frictional machines, although it effects 
this by a different method ; secondly, a battery, or arrangement 
of metallic plates and acid, wherein a flow or ‘“‘current” of 
electricity is produced by the action of the acid upon the metal ; 
thirdly, a dyuam -machine, such as those invented by Gramme, 
Siemens, Brush, or others, which produces a current similar to 
that from the battery, but by means of the expenditure of me- 
chanical force in moving coils or other closed circuits of wire 
within the influence of an electro-magnet, or, as it is usually 
termed, within a magnetic field; fourthly, a magneto-machine 
by De Meritens, producing, on a principle similar to that involved 
in the dynamo-machine, a series of current:, but with permanent 
magnets, and in this cae in alternate directions; fifthly, an in- 
strument called an induction-coil, the object of which is to pro- 
duce from currents of one character currents of another, in a 
way to be pre<ently described ; and, lastly, we have Leyden jars 
or condensers for accumulating large charges in a manner which 
will allow «f their being discharged all at once. 

Now, in the first place, suppose we make use of the battery, 
or of the dynamo-machine, producing a direct and practically 
uniform current; then, if the wires carying the current be 
closed, no directly visible effect is produced. I say ‘‘ directly 
visible” because indirectly we can prove that a wire carrying a 
current is in a condition different to one not carrying a current. 
One way in which this may be shown is the following :—If we 
bring an ordinary piece of copper wire into the neighbourhood of 
some iron filings, the filings are indifferent to its presence when it 
is in its natural state; but as soon as the wire is made part of a 
circuit through which a current is flowing, the filings are attracted 
by it as if by amaguet. When the circuit is broken, so that the 
current is interrupted, the filings drop, and the wire resumes its 
ordinary condition. This property of a wire carrying a current 
is, however, beside our present purpose, and I mention it only 
in order to show that the passage of an electric current is not 
without its effect on a closed circuit, even when no result is 
directly visible. 7 

The magnetic effect which we have just seen is not, however, 
the only effect which a current produces in a closed circuit. If 
in a galvanic circuit, supposed to consist otherwise of copper 
wire, we interpose a piece of different metal of a kind called 
refractory on account of its bad conductive power, such as 
platinum or iron, or a sufficiently thin piece of the same wire, 
we sball find that when the current is passing, the interposed 
wire becomes hot ; and if we increase the strenyth of the current, 
or reduce the thickness of the wire—in other words, if we 
increase the quantity of electricity flowing through the platinum, 
or diminish the size of the platinum conductor which has to 


| carry it—we shall find that the temperature is proportionally in- 


creased. <A similar increa‘ed temperature will be produced by 
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shortening the wire, althongh the explanation of the phencmenon 
is not quite so simple. If the same process be carried further, 
the platinum will become white-hot, and if it be carried still 
further, the platinum will be fused. The Swan, the Maxim, the 
Lane-Fox, and the Edison lamps, in which the light is due to 
the incandescence of a fine thread of carbon, are beautiful 
instances of the application of this principle. 

The platinum, which does not allow the electricity to pass 
along it with the same facility as the copper, is said to offer 
‘* oreater resistance ” than the copper of the same thickness to 
the passage of the current; and ‘if we were to measure bya 
suitable instrument the quantity of electricity which passed 
through the circuit when the platinum was interposed, and were 
to compare it with that which passed without tbe platinum, we 
should find that the quantity was diminished by the interposition 
of the platinum. The energy which, aselectricity, disappears in 
its passage throngh the platinum is, however, not really lost, but 
reappears in the form of heat. 

Instead, however, of interposing in the circuit a length of 
resisting metal, we may break the circuit altogether, or (to 
express the same thing in different words) we may interpose an 
interval of air, In such a case the electricity will no longer flow 
freely as it does through copper, or even push its way as it does 
through platinum, but it will traver:e the interval only inadi-ruptive 
manner in the form of a flash or spark; and it is to be noted 
that the interval over which the passage can be made to pass, 
or length of spark, does not depend, at least in a direct manner, 
on the quantity of electricity employed or “strength of 
current,” but rather upon the quality of it, This quality is 
called *‘tension,” and it is measured hy the strength of current 
which it can maintain, 01 cause to flow, throngh a given resist- 
ance. The force called into play in the process is called 
‘“electro-motive force.” Without attempting to go fully into 
the subject, we may illustrate the relation of quantity or strength 
of current to tension or electro motive force in general terms by 
reference to the instrumental means requisite for their produc- 
tion. Thus it is usually stated that in a battery the quantity 
depends upon the size of the plates employed, and the tension 
upon the number of cells; and similarly, that in a magneto- or 
a dynamo-machine, the quantity depends mainly on the thicknes: 
of the wire used in its construction, and the tension upon the 
number of convolutions or length of the wire in the coils for 
a given speed of working, or for a given number of convolutions, 
upon the speed at which the machine is driven. 

In further explanation of this, however, it should be pointed 
out that the current generated has, independently of the external 
circuit, to pass through the cells of the battery, or through the 
wires of the machine, both of which offer resistance. When a 
strong current is required, this resistance may te diminished hy 
increasing the size of the plates in the case of the battery, or by 
increasing the diameter of the wires in that of the machine. In 
the latte: case it must be horne in mind this increase in diameter 
usually involves a diminntion of length on account of the neces- 
sary limitations in the dimensions of the machine, and conse- 
quently also of electro-motive force. This must be compensated 
either by increasing the speed of the machine or by augmenting 
the strength of the field magnets. 

With the Holtz machine the matter isa little different. The 
quantity of electricity produced depends on the amount of 
surface of the revolving plates passing in front of the collectors 
in a given time, and consequently for a given machine npon the 
speed at which it is driven. Thus there is nothing either in the 
construction of the machine nor in its internal working which 
can alter anything except the quantity of electricity produced, 
and we must therefore Jook to the circumstances and mode of 
discharge for a determination of the tension of the electricity 
evolved. 

The induction-coil is an instrument for producing from 
currents of large quantity and low tension others of high 
tension, but of small quantity. It con:i-ts mainly of two 
parts, viz. a primary coil of thick wire and few convolutions, 
through which intermittent currents are sent from a_ battery 
or machine; and a sec ndary coil outside, hut not connected 
with the former, of fine wire and many convolutions, through 
which by a kind of sympathetic or ‘‘inductive’’ action 
temporary currents are set up every time a current begins or 
ceases in the primary. The tension of the induced currents 
depends fundamentally upon the length of wire or numher of 
the convolutions in the secondary coil. There are several other 
parts of the instrament which are important for its working, 
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which, however, it is not necessary for our present purpose to 
particulari-e. i 

From this digression we may now return to our main subject ; 
and taking it up again at the point where we left it, viz. the 
heating of resisting metals, we may vary the experiment by 
taking a piece of iron wire, and bringing to hear upon it some 
of the induced high tension currents from the induction-coil. It 
will now be found that if the sparks follow one another with 
sufficient rapidity, the wire will not have time to cool during the 
interval between two successive sparks, and that it will burn 
like a match or other combustible substance. 

If, however, we use, instead of iron, some metal very difficult 
of fusion, or ‘‘refractory,” as it is called, such as iridium, the 
consumption of material will be extremely small; and in the 
incandescent terminals we shall have a source of light of con- 
siderable power, And further, if the terminals be inclosed in 
an envelope imrervions to air, and either well exhausted or 
partially filled with suitable gas other than oxygen, nitrogen fur 
example; then the loss by oxidation will be reduced to an in- 
significant amount. On this principle Mr. Gordon bas con- 
structed a lamp, which consequently has, at all events, the 
scientific interest of ocenpying a position intermediate between 
the incandescent and the are Jamps. , 

Lastly, if we accumulate a large quantity of electricity in 2 
Leyden jar, and discharge it all at once through a thin wire or 
film of badly conducting metal, we shall cause the metal (in this 
case a strip of gold leaf) to be nét only fused but to he shattered 
or deflagrated, in the manner which you will immediately see. 
The image of the gold leaf is now thrown on the screen, the jar 
is charged by currents from the induction coil, and is discharged 
through the metal. The gold leaf is now shattered hy the 
passage of a high tension charge, the quantity of which is greater 
than it can carry; and in the image of its remains we may trace 
indications of the forces which have been at work in the process 
of destruction. Observe, in particular, how the particles have 
been thrown latcrally outwards, as if ly an explo-ion from 
inside the gold leaf, In the alternations of range of the laterally 
scattered particles Mr, De 1.a Rue traces an analogy to the 
phenomena of striation descrited below, And if these alterna- 
tions arg not due to diversities in the conducting power of the 
wire at varinus points, but to resistances set up periodically by 
the discharge itself in its passage, the two phenomena must 
certainly have something in common, ' 

I do not, however, propose to pursue these forms into greafer 
detail, because the subject to which 1 wish more particularly to 
draw your attention, as the most fruitful both in results actually 
obtained and in promi-e for the future, is the passage of the 
discharge through air and other gases. And I have adduced 
these experiments with metallic substances in order to show that 
the discharge through them is capable of various modifications, 
analogous to those which we shall presently see in gaseous 
media. : 

Turning then our attention to gases, it will be convenient, for 
instrumental and other reasons, to invert the order of experi- 
ments, so as to hegin with the form of discharge which corre- 
sponds to the deflagration experiment, and to proceed thence to 
less violent forms. - 

We will now make use of the Holtz machine. If, while the 
instrnment is in action, we separate the terminals to any mode- 
rate distance, the discharge will take the form of a bright spark 
extending usually in an irregular line from one terminal to the 
other, If, instead of discharging the machine or coil in this 
manner, we charge a Leyden jar, and then discharge it; or if, 
what is substantially the same thing, we insert a Leyden jar in 
the circuit, allowing it to become charged and to discharge itself, 
then the discharge is of a character similar to that above de- 
scribed, except that it is shorter in span, and at the same time 
more brilliant in illumination, This is due to the greater quain- 
tity of electricity discharged at once. It is moreover to he 
observed that, however great the quantity of electricity passirg 
in this manner, the discharge appears to he absolutely instanta- 
neous. It is moreover a curious circumstance, attested by many 
experiments, that the form of discharge in which a Leyden Jar 
is nsed appears to he incompetent of itself to communicate heat 
to even inflammable bodies. Thus, such a discharge will pierce 
a card without leaving any signs of charring behind ; and it will 
disperse a heap of gunpowder, through which it passes, like a 
heap of sand, without exploding it. It may be added that gun- 
cotton itself, even in a state favourable to explosion, when ex- 
posed to a discharge of this kind, is not only not ignited, but 
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merely shows signs of perforation like the card, without any 
blackening or indication of combustion, Whether these facts 
point merely to shortness of duration in the discharge such as to 
preclude the communication of heat-vibrations to the bodies 
traversed, or whether they imply some mode of motion with 
which heat has nothing to do, are qnestions which have been 
thrown out by those who have studied the subject. 

In favour of the former view it should be stated that the 
spectrun of tne spark proper, whether with or without the jar, 
shows brizht lines, indicating the presence of metallic vapours. 
These of course imply a hizh temperature, although not neces- 
sarily any great quantity of heat. And if the duration of the 
spark itself be extremely small compared with that of the inter- 
val between two successive sparks, the period of cooling will be 
extremely long compared with that of heating, and the observed 
result is exactly what we might expect. 

There is, however, one feature of the spark discharge proper 
which is perhaps especially deserving of remark, namely, the 
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Iloltz machine be separated to a distance greater than that over | 


which the spark will leap, a bissing or crackling noise is heard, 
indicating a rapid intermittence in the discharge, and a delivery, 
s> to speak, of small quantities uf electricity at a time. A 
minute examination of the phenomena occurring with terminals 
of different forms, and at different distances, has led to a classi- 
fication of types of discharge under four main heads :— 

1. The glow discharge: presenting a glow on the positive 
terminal, and a pencil of ligbt issuing from the negative, and 
consisting of two portions with a dark space between them. 

2. The brush discharge: consisting of a brush, viz., a stem 
and brancties at the positive terminal, a pencil of light at the 
negative, and a dark space as before. 

3. The band discharge: consisting of a band of light pro- 
ceeding from the positive terminal, sometimes stratificd, and 
separated from the negative glow by a dark space. 

4. The spark discharge : showing in the spectroscope brizht 


similarity, in appearance at least, of its passage through air 
with that of a spark through glass or other solid and non-con- 
ducting substances, In the latter case we are familiar with the 
manner in which it reuds its way by a shattering and dislocation 
of the substance in its immediate path, while it leaves the other 
parts of the substance untouched, very much as does a bullet 
when shot through a pane of glass. The path, however, if of 
any considerable length, is never quite straight, and it sometimes 
divides itself into two branches. The analogy above suggested 
will be complete, and the phenomenon will be brought into 
harmony with other known facts, if only we regard the spark as 
being so rapid, so instantaneous, in its pas-age that the particles 
of air have not time to exercise their mobility during the period 
occupied by the spark in its passage throagh them, In this 
view, air itself in the presence of the electric spark is to be 
regarded as exhibiting a rigidity and brittleness comparable with 
that of glass itself. 

If, the Leyden jar having been removed, the terminals of the 
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lines at both terminals, Two brushes of metallic vapour, that at 
the positive terminal heing the longer, that at the negative the 
shorter and thicker. Two dark spaces are to be noticed in this 
form of discharge. 

On the other hand, if the terminals he bronght nearer together 
than they were at first, nearer, that is to say, than is suitable for 
the production of the spark proper, it will be noticed that the 
sharp cracking noise is replaced by a sound similar to that beard 
when they were beyond striking distance. The intermittence 
of the discharge becomes very rapid, and its colour assumes a 
reddish hue. 

A full explanation of this almost abrupt change in the cha- 
racter of the discharge would probably involve a more profound 
acquaintance with the nature of eleciricity than we at present 
possess. But there is reason to think that something like the 
following takes place :—The path between the terminals once 
opened offers for a very short time considerable facility for the 
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electricity to traverse it again. But the distance between the 
terminals being very smalij, the electricity coming from the ma- 
chine soon attains the requisite quantity and tension, and the 
discharge is r-}eated befure the tacilities due to the preceding 
discharge are lost. The shortness of the interval between 
the terminals consequently acts ina double manner to facilitate 
the discharge, and thus renders the transition fro.1 one form to 
the other more rapid than it would otherwise have been. 
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Observations with the spectroscope indicate that heating here 
takes place, and the revolving mirror shows that either in the 
discharge itself, or in the heating effects due to it, there is a 
manifest duration, all of which tend in the direction of the 
explanation suggested above, 

The character of the discharge from the induction-coil both 
when the terminals are widely separated and when they are near 
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together, is generally similar to that from the machine; Lut the 
durational character of the former is very much more marked 
than that of the latter; so much so, in fact, that with large coils 
the duration extends over a fraction of a second, perfectly appre- 
clable by the eye without any auxiliary apparatus. This is due 
to the nature of the instrument, and is dependent hoth upon the 
time occupied hy the core in losing its magnetism, and also 
upon the mutual induction of the convolutions of the secordary 
coil. The flame which accompanies the spark proper is the part 
of the discharge which persists; and it will have been noticed 
particularly when the coil is excited by the De Meritens’ machine. 
The discharge produced from the secondary through the instru- 
mentality ot this machine is so remarkable, that it has been 
considered worth a special study. It has al:o been of great 
assistance in the examination of the action of a magnet upon a 
discharge ; but the results of the latter experiments have not yet 
been published. 

The form of discharge which we have now reached is sub- 
stantially that which is known as the ‘‘are,” or comparatively 
quiet and continuous discharge between two terminals near to 
one another, 

Turning to the arc, let us take the form most familiar to our 
minds, viz. that used in electric lighting. 1 now project on the 
sereen an image of the arc as used in what are called ‘‘arc 
lamps.” ‘The whole consists essentially of two rods of carhon 
placed end to end, with a short interval between them. The 
interval is of a length capable of being traversed by the current, 
at all events after the discharge has been once established. Fy 
the passage of the current, which, in fact, constitutes the arc, 
the carbon becomes heated toa high degree. And it is im- 
portant to understand that the main source of the light is to he 
found, not in the are proper, but in the heated carbons. It will 
be noticed that, when a machine giving direct currents is used, 
the two carbons are not equally heated, and that during the 
combustion they acquire dissimilar configurations. This dis- 
symmetry at the terminals is found to obtain in almost every 
species of electrical discharge. 

With the construction and outcome of the varicus machines 
employed for producing the current, and with the mechanical 
contrivances used for maintaining the are at its prorer Iength 
and in its proper position, we are not here concerned. AJ] that 
need be here mentioned is that the carbon which would be con- 
nected with the copper element of a Grove battery, if such were 
used, and which is called the positive, is the one more rapidly 
consumed, It becomes hollowed out, and incandescent particles 
may be seen occasionally traversing the arc, and landing upon 
the second or negative carbon. In the meantime the arc proper 
flows steadily between the carbons, the colour being determined 
hy the nature of the terminals, or by that of any substance 
placed on their ends; and partly also hy the nature of the gas 
in which the diseharge takes place. 

Let us now regard the terminals merely as parts of our 
apparatus, subsidiary to the main purpose, and fix our attention 
almost exclusively on the are itself. If we had been working in 
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the laboratory, I should have asked you to examine, with the 
aid of a microscope, the minute structure or anatomy of the arc. 
As it is, I must beg you to accept as a substitute for the pheno- 
menon itself the following series of photographs, for which we 
are indebted to the skill and kindness of Mr. De La Rue, who 
has done so much with his unrivalled battery in this field of 
research. ; 
Figs. 1 to 5 are, in fact, magnified representations of the dis- 
charge throngh air at different pressures, beginning with that of 
the atmosphere, and extending in a series of decreasing pressure 
to about one 30otb part of it. In Fig. 6 the pressure has been 
reduced toahout a 2000th part of an atmosphere. In all these in- 


stances it will be noticed that there is a tendency on the part of | 


the luminosity to break up into disconnected blocks, and that at 
an early stage it begins to separate from the negative, and tocling 
to the positive terminal. Also, that when the pressure is con- 
siderably reduced, t ese blocks are replaced by the beautifal 
system of flakes or ‘‘strie”’ delineated in the last figure of the 
series, At this stage the dyssymmetry on which I have already 
insisted is complete. : ; 
The actual length of the discharges ot which you have just 
seen the representations, varies in a tolerably regular manner 
with the pressure, from half an inch to ten inches or more. Frorr 
this we may gather the important fact that in the discharge 
through gases at low pressures we have a magnified image of the 
discharge at higher pressures. By this statement it is not of 
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course intended that every detail that is observable in the former 
cases can be distinguished in the latter ; for the very nature of 
the gas, its viscosity or other properties, may prevent this, But 
all the characteristic features which prevail at high pressures are 
foundalso at ]>w pressures, 02 1 larger scale and in more marked 
delineation. From this consideration, as well as from others to 
be noticel below, we are led to the conclusion that rarefied 
gases form a promising field for future research into the nature 
of the electrical discharge, 

Proceeding on this basis, I now desire to present to you the 
actual discharge in two or three tubes from which the air has 
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been exhausted in various degrees. In the first, where the pres- 
sure is that of about 3 or 4 mm, of mercury, or “004, say one 
twenty-fifth part, of that of the atmosphere, the discharge takes 
the form of a column of light, slender in breadth and flexible in 
shape, extending throughout the entire length of the tube. The 
colour of the discharge depends on the nature of the residual 
gas. In the present case that gas is air; and the reddish hue is 
due to its constituent, nitrogen. 

In the next tube the exhaustion has been carried further, viz., 
to a pressure of about 2 mm., or ‘0026, say one-fortieth part, of 
an atmosphere. In this case the luminous column has become 
thicker ; there are traces of a dark interruption towards the 
negative end; while beyond this break, and about the negative 
terminal, the light is no longer red, hut of a deep blue colour. 
This strong contrast of colour at first sight appears inexplicable, 
and as a matter of fact the difficulties of explanation have not 
yet been altogether surmounted. But these difficulties are much 
diminished by a spectroscopic examination of the phenomena, 
from which it appears that, notwithstanding the contrast between 
the light uear the negative terminal and that in other parts of 
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the tube, the spectrum of the former differs from that of the | 


latter, generally, not in its fundamental character, but mainly in 
the addition of certain strong lines in the blue and _ violet, 
Besides this, there is occasionally a weakening of the lines in 
the less refrangible part of the spectrum seen in the light of the 
positive column. The extension of a spectrum in the direction 
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of the more refrangible end is known generally to depend upon 
an increase of temperature ; and as there are other grounds for 
attributing a higher temperature to the region near the negative 
terminal than to the other parts of the tuhe, it would seem that 
we must look to thermal conditions for an explanation of the 
contrast in question. 

But, tesides the contrast just described, some tubes show a 
diversity of colour in the same striated column. Or perhaps, 
more strictly speaking, there coexist two, or even three, columns 
(usually pink and blue, with an occasional intervening green) 
blended together near the positive, bnt more separated towards 
the negative end. At the negative end they are in some cases 
completely separated ; in others they are united so as to give 
the appearance of parti-coloured striae. In every case, how- 
ever, the blue strize are found nearer to the negative end than 
the green or pink. 

In the next tube the pressure is about half a mm., or ‘00065, 
say one 160th part of an atmosphere; and here we find the 
dark space near the negative terminal, observable in the previous 
case, greatly increased. But besides this, the whole column is 
no longer continuous, but is broken up into strize with dark 
intervening spaces, 

As the exhaustion proceeds the strize become more and more 
separated, as well as individually thicker, At first mere flakes 
of light, they gradually increase in thickness, until they assume 
the proportions of blocks of light sometimes of larger dimensions 
in the direction of the axis of the tube than in that of the 
diameter, At the same time the main dark space between the 
head of the column and the solitary luminosity about the negative 
terminal, as well as the dimensions of that luminosity itself, 
increase in length, A dark space immediately surrounding the 
negative terminal, and limited by the solitary stria, also begins 
to show itself, and to increase with the exhaustion. This space 
has heen named after Mr. Crookes, who first made a study of it. 
As we proceed yet further, the column retreats towards the 
positive terminal; and at the last stage the solitary luminosity 
shares the same fate. The Crookes’ space occupies the whole 
tube, and no gaseous illumination whatever remains. To the 
phenomena which arise in this condition of things I will make 
allusion at a later stage, 

This dependence of the distance between the strie upon the 
pressure of the gas may be well illustrated by using a tube fitted 
at one end with a chamber containing potash. The potash has 
the property of absorbing gases of almost every kind, of giving 
them out when it is heated, and of re-absorbing them when it 
is allowed to cool again, This process may now be seen in 
actual operation. 

The number and disposition of the striz will naturally depend 
also on the length of the tube. The effective length may be 
altered without altering any other conditions of the experiment, 
by having one termina] attached to the wire leading into the tube 
by a flexible spiral wire; so that the terminal itself may be 
shifted, At first sight it might have been supposed that any 
change due to an alteration in the length wonld have depended 
very much upon whether the shifting terminal is the positive or 
the negative, But whichever be the case, the stricze are seen to 
drop one after another into the positive terminal ; the solitary 
stria and the adjacent dark space remain unaltered, and no 
change is apparent beyond a reduction in the number of the 
strize, 

This is, however, not the only way in which the disposition of 
the striz may be made to vary. In some gases at suitable pre:- 
sures an increase in the strength of the current used, or in the 
quantity of electricity discharged through the tnbe, reduces the 
number of the stricz, and to some extent shortens the column by 
drawing or driving the strize one by one into the positive terminal, 
In snch a cace it al-oincreases their mutual distances in the same 
manner as if they were threaded on an elastic string. In other 
gases the reverse is the case. Thus, in this sulphide of hydrogen 
tube, the striz in the column are numerous and crowded while 
the machine is in rapid motion. As the speed is diminished the 
strize recede from one another, until only a few lingering speci- 


| mens are left, separated by the broad dark and mysterious spaces 


which you now see. d ; 

The long continuance of the discharges from the induction 
coil aflord an opportunity of examining the various phases of 
striz during their existence. The details of the instrumental 
arrangements, as well as other particulars of the observations, 
have been elsewhere described ; but the main features observed 
may be apprehended by the illustrations subjoined. 
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Fig. 7 represents the appearance of (in the mirror) a carbonic- 
acid tube with the slit attached. This tube, viewed by the eye, 
shows flake-like fluttering strize, with a slight tendency to floccu- 
lency near the head of the column. The commencement of the 
discharge is at the right hand, and the negative terminal at the 
top. The drawing fairly represents the appearance of the upper 
part or head of the coinmn of striz during one complete coil- 
discharge, When the battery-surface exposed is small, the 
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whole consi-ts of, first, three or fonr columns of strice of de- 
creasing length, and afterwards of an almost unbroken field of 
striz. ach cf the initial columns is perfectly stratified ; and 
the same disposition of striz prevails throughout the entire dis- 
charge. ‘Ihe strie which hil the main part of the field present 
a proper motion, that is a m tion along the tube during their 
period of existence, usually steady and towards the positive. In 
this case it is nearly uniform, but slightly diminishing towards 
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the end. These strice are for the most part unbroken, but are 
occasionally interrupted at apparently irregular intervals. When 
the battery-surface is increased, the elementary strize are more 
broken, and near the head of the column the interruptions occur 
as in the figure. 

Fig, 8 represents the discharge in a hydrogen-tube of conical 
form, the diameter of which varied from ca, illary size to half 
an inch, the capillary end being at the bottom. The positive 


terminal is at the top. The principal interest of this tube ccn- 
sists in showing the influence of diameter upon the velocity of 
proper motion. The wider the tube the freer, it seems, the strize 
are to move. 

The same fact may be observed by comparing tnhes differing 
in diameter, but in other respects the same ; but the cor ical tube 
brings ont the fact in the most striking manner, 

Fig. 9 represents a chloroform-tube, in_which a piece’ of 
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cotton-wool had been inserted with a view of ascertaining whether 
any motion would be communicated to it by the current. This 
proved to be the case ; but I do not attempt here to describe the 
phenomenon. To the unassisted eye the discharge was extremely 
brilliant ; it passed in a column not quite straight, but in a 
writhing, snake-like curve, with flaky stric at intervals through 
its length, When viewed in the mirror the striz were seen to 
spread themselves out with slight, but irregular, proper motion. 
With an increased battery-surface, or with a greater number of 


cells, but more notably with the latter, not only were the strice 
lengthened, but from several of the long elementary striz shorter 
ones were thrown cut nearly at right angles to the former. These 
were of short duration, and had great proper motion, The 
general appearance of these compound strize was that of branches 
of fir trees, the twigs of which represented the permanent striae, 
and the leaves the secondary, 
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SOCIETIES AND ACADEMIES 
PARIS 
Academy of Sciences, Sept. 19.—M. Wurtz inthe chair.— 
The president gave a welcome to the foreign members of the In- 
ternational Congress of Electricity who were present, including 
Clansins, Clifton, Du Bois Reymond, Everett, Forster, Helmholtz, 


Kirchhofl, Melsens, Spottiswoode, Siemens (William and Werner), 
Smith, Stas, Thomson, Warren De La Rue, and Wartmann.—The 
following papers were read:—On the relative resistances that 
should be given, in dynamo-electric machines, to the active 
bobbins, the inductor electro-magnets, and the interior circuit, 
by Sir William Thomson.—On experiments made in 1826 on 
electric currents by lightning far from the place of observation, 
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and on recent studies of M. René Thury on sounds of telephones 
during thunderstorms, by M. Colladon. M. Thury stretched a 
copper wire horizontally between two honses at the beight of the 
roofs, and connected it with the water pipes, and with two 
telephoues. The telephones gave a characteristic sound each 
time and at the same instant as a flash of lightning was seen, 
near or far (and even when no thunder was heard). It was like 
the sound of a Swedish match rubbed on the box. M. Colladon, 
in 1826, observed deflections in a galvanometer in Paris during a 
thunderstorm ata distance, while there was no clond within 30° of 
the zenith, and M. Peclet describes like inductive effects in his 
“ Traité de Physique” (1832). M. Colladon thinks the sounds 
will be best heard in the telephone when the air is surcharged 
with humidity. The telephone affords an easy method of mea- 
suring the velocity of transmission of those influences.—Mea:ure- 
ment of rotation of the plane of polarisation of light under the 
magnetic influence of the earth, by M. H. Becquerel. Repeating 
his experiments under more favourable conditions, he finds that 
the yellow rays D, traversing horizontally a column of 1 metre of 
snl phide of carbon at 0°, under the influence of terrestrial mag- 
netism at Paris, and in a direction parallel to the declination 
needle, undergoes a simple magnetic rotation of 08697 from 
right to left for an observer supposed to lie with his head towards 
the magnetic north. In the C.G.S. system of units this leads to 
the number 1°31 x 10-5 as expressing the magnetic rotation of 
yellow rays throngh sulphide of carbon between two points of 
unit distance in a magnetic field equal to unity. (Mr. Gordon's 
fizures, got by different methods, give 1°24x 10-5 for sodium 
light.)—On the passage of projectiles through resistant media, 
on the flow of solids and the resistance of air to the motion of 
projectiles, by M. Melsens. He arranged experiments with a 
view to catching the air carried in front of a projectile. 
Lead balls (about o’o17m. in diameter) were shot into a 
hollow cone in a block of iron, the apex being of steel, and 
having an opening, smaller than the ball, into a gun-barrel 
communicating with a bell-jar in a reservoir. The gun, the 
reservoir, and the bell-jar were filled with water, which was 
prevented escaping throngh the cone hy a light obstacle of paper 
or thin brass. Detached fragments of the lead entered the gun- 
barrel, the bulk of the ball stopping the hole of the cone, and 
appearing pointed, or with an oblong drop. The effects of the 
penetrating air are indicated in the cracks and rupture of the 
gun-barrel, the bell-jar, and the bent tube between them. M, 
Melsens considers the resistance of the air implies factors of 
which artillery bas not taken sufficient account. This resistance 
is variable throughout the trajectory, in virtue of the mass of 
the projectile, the form of the mass of adherent air, the velocity, 
the thrust of the powder-gases, up to a certain distance from the 
gun, and, lastly, from the very brief moment when the projectile 
is equally pressed in all directions by air.—On new sulphurised 
salts produced with sesqnisulphide of phosphorns, by M. Lemoine. 
—On tungstoboric acid and its salts, by M. Mlein.—Determina- 
tion of phosphoric acid by titrated liquors, by M. Perrot.— 
On some of the scientific researches contained in the manuscripts 
of Leonardo da Vinci, by M, Ravaisson. He calls attention to 
a passage recommending, as a method of hearing distant sonnds 
at sea or on land, inserting one end of a tube in the water or 
in the earth, and putting one’s ear to the other. M. Ravaisson 
is preparing the manuscript B, one of twelve in the Bibliotheque 
de l'Institut, for publication (to follow MS. A, published in 
December last). 

September 26,—M. Wortz in the chair.—The following 
papers were read :—Kesearches on the gymnotus in Venezuela, 
by the late Dr. Sachs, by M. du Bois Reymond, At the instance 
of Prof. du Bois Reymond, five years ago, Dr. Sachs went out 
with modern electrophysiological apparatus, to study the gym- 
notus in the marshy waters of the Llanos of Calabozo, Re- 
turning to Berlin in 1877, he set himself to composing a work on 
his observations in general, and was about to write specially on 
the gymnotus, when he lost his life by falling down a crevasse 
in the Alps of the Tyrol. The monograph now presented gives 
the results of bis studies of gymnotus, with further valuable 
observations by Prof. Fritsch, who has worked ont the anatomy 
of the animal, numerous specimens of which Dr. Sachs had 
brought home. M. Fritsch has been able to demonstrate in an 
almost certain manner the development of tbe electric organs 
through metamorphosis of striated muscles.—Results obtained 
in treatment of phylloxerised vines by the use of sulphide of 
carbon and sulpho-carbonate of potassinm, by M. Henneguy. 
‘The vines treated with sulphide of carhon retain their greenness 
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lorger than those treated with sul pho-carbonate of potassium, but 
their branches are shorter and bear fewer grapes.— Observations 
relativetoaccidentsto vines treated in 1881 with sulj hide of carbon, 
by M. Pastre. These accidents have heen mostly due to cxcess 
of hnmidity in a compact clayey soil. The sulphide either remains 
liquid, or evaporates in too little space ; and in both cases (the 
former especially) it destroys the roots, A less frequent cause 
is too low temperature Among rules M. Pastre lays down 
are these: To treat only well-dried ground, and vines not too 
much affected ; to multiply the holes and diminish the doses ; to 
manure well ; to leave off treatment when the temperature is 
too low.—On trilinear forms, by M, le Paige.—Photometric 
comparison of luminous sources of different colours, by M. 
Crova. He uses a spectrophotometer. With two sonrces (say 
an electric light and a standard Carcel lamp), so placed that the 


-mean luminosity of the two contiguous spcetra is the same, the 


ratio the intensities of simple radiations of one light to those 
of the other (corresponding) is represented by a fraction greater 
than unity in violet, and less in red, and there is one simple 
radiation for which the ratio is equal to unity. If this radiation 
be exacily known, the measure of the ratio of its intensities in 
the (wo spectra will give evact/y the ratio of the total intensities. 
M. Crova realises this with the aid of two Nicol prisms having 
a quartz plate between them. The apparatus gives very exact 
results. —Studies on the chemical action of light, by M. I-emoine. 
He has compared experimentally, from various points of view, 
the influence of light with that of heat in chemical reactions ; 
considering, more especially, isomeric transformations, and 
the influence of dissolution, temperature, organic matters, 
and colour. Jv alia, chloride of silver, so sensitive 
to light, is unaltered by it when dissolved in ammonia, 
The rate of chemical transformations often varies extremely 
with the temperature, for light as well as for heat. Presence 
of organic matters often accelerates a reaction in light and 
allows of its commencing at a lower temperature, For various 
substances which heat alone would decompose at low tempera- 
(ures, the red end of the spectrum seems n.uch less efficacious 
than the violet end ; but in time both lights seem to produce the 
same effect. —Researches on tropine, by M. Ladenburg.—On a 
ureometer, by M. de Thierry. This apparatus, for determining 
the nrea in urine of men and animals, is based on the process of 
decomposition of urine by hypobromite of soda, It is im two 
parts, one comprising a tube, with ampulla and stop cock, adapted 
to a reservoir which communicates through a lateral tube of 
caoutchouc with the second part. This includes a te+t-tube, a 
graduated bell-jar, and a thermometer.—M. larraque described 
an instrument for observation of meteors ; it is a mirror having 
the form of a double pyramid. 
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THURSDAY, OCTCBER 13, 1881 


ALk. DARIVIN ON THE IVORK OF WORMS 


The Formation of Vegetable Mould through the Action of 
Vorms, with Observations on their Habits, By Charles 
Darwin, LL.D., F.R.S. (London: John Murray, 1881.) 

ea the world were not already accustomed to the un- 

precedented fertility of Mr. Darwin’s genius, it might 

well be disposed to marvel at the appearance of yet 
another work, now added to the magnificent array of 
those which bear his name. But feelings of wonder at 
Mr. Darwin’s activity have long ago been sated, and most 
of us have grown to regard his powers of research as be- 
longing to a class saz generis, to which the ordinary 
measures of working capacity do not apply. Be our 
feelings of wonder, however, what they may, it is most 
gratifying to find that this latest work from the hand of 
our illustrious countryman is in every way worthy of its 
predecessors. Everywhere throughout the book we meet 
with the distinctive attributes of Myr. Darwin’s mind. 
Beginning with matters of the most common knowledge, 
which at first sight appear to furnish the most unpromis- 
ing material, he proceeds by close observation of details 
and sagacious manipulation of facts to establish general 
truths of the most far-reaching importance in directions 
where we should least have expected any such truths 
to lie. 

But to avoid the presumption of seeming to commend 
the work of so great a master, we shall proceed at once to 
render an epitome of the work itself. This, as its title is 
sufficient to denote, is an extension of the celebrated 
paper “On the Formation of Mould,’ read before the 
Geological Society in 1837 (See Zrans. Geol. Soc. vol. v. 
p. 505); but the extension is so considerable that the 
present volume is really a new work. The subject, of 
course, is the same; but the later observations, while 
tending to confirm, and in fact to demonstrate, the 
conclusions based upon the former, have served to swell 
a short paper into a book of over 300 pages. Alluding to 
this paper, Mr. Darwin writes : 

“Tt was there shown that small fragments of burnt marl, 
cinders, &c., which had been thickly strewed over the 
surface of several meadows, were found after a few years 
lying at a depth of some inches beneath the turf, but still 
forming a layer. This apparent sinking of superficial 
bodies is due, as was first suggested to me by Mr. 
Wedgwood, of Maer Hall, in Staffordshire, to the large 
quantity of fine earth continually brought up to the 
surface by worms in the form of castings. These castings 
are sooner or later spread out, and cover up any object 
left on the surface. I was thus led to conclude that all 
the vegetable mould over the whole country has passed 
many times through the intestinal canal of worms 
Hence the term ‘animal mould’ would be more appro- 
priate than that commonly used of ‘vegetable mould.’ ” 

Dealing next with criticisms which from time to time 
have been made upon his original paper, Mr. Darwin 
quotes one from Mr. Fish, which we may here re-quote 
on account of its instructive character. “ Considering 
their weakness and their size, the work they are repre- 
sented to have accomplished is stupendous.” On which 
Mr. Darwin observes : —“ Here we have an instance of that 
inability to sum up the effects of a continually recurring 
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cause, which has often retarded the progress of science, 
as formerly in the case of geology, and more recently in 
that of the principle of evolution.’ He then adds :— 

“Although these several objections seemed to me to 
have no weight, yet 1 resolved to make more observations 
of the same l:ind as those published, and to attack the 
problem on another side; namely, to weigh all the castings 
thrown up within a given time in a measured space, in- 
stead of ascertaining the rate at which objects left on the 
surface were buried by worms. But some of my obser- 
vations have been rendered almost superfluous by an 
admirable paper by Von Hensen, already alluded to, 
which appeared in 1877. Before entering on details with 
respect to the castings, it will be advisable to give some 
account of the habits of worms fron my own observa- 
tions and from those of other naturalists.” 

Of these habits the most interesting are as follows :— 

Aithough earth-worms are properly speaking terrestrial 
animals, they are still “ like the other members of the great 
class ofannelids to which they belong,” semi-aquitic. For 
while dry air is quickly fatal to them, they may live when 
completely submerged in water for nearly four months, 
Normally they live in burrows, and generally lie motionless 
just at the mouth of the latter, so that by looking down 
into the burrows the heads of the worms can be seen. 
This habit of lying near the surface leads to their destruc- 
tion in enormous numbers by birds, For, 

“Every morning during certain seasons of the year, 
the thrushes and blackbirds on all the lawns throughout 
the country draw out of their holes an astonishing number 
of worms; and this they could not do unless they lay 
close to the surface. It is not probable that worms 
behave in this manner for the sake of breathing fresh air, 
for we have seen that they can live for a long time under 
water. I believe that they lie near the surface for the 
sake of warmth, especially in the morning; and we shall 
hereaftcr find that they often coat the mouths of their 
burrows with leaves, apparently to prevent their bodies 
from coming into close contact with the cold damp earth. 
It is said that they completely close their burrows during 
the winter.” 

As regards powers of special sense, it has been observed 
by Hoffmeister that, although destitute of eyes, earth- 
warms are sensitive to light, time however being required 
for the summation of the stimulus before it is responded 
to. Itis only the anterior extremity of the body, where 
the cerebral ganglia are situated, that is thus sensitive to 
light. These observations have been confirmed by Mr. 
Darwin. He further found that the colour of the light 
apparently made no difference in the result, nor did partly 
filtering out the heat-rays by means of a sheet of glass; 
whilea dull-red heated poker, held at such a distance from 
the worms as would cause a sensible degree of warmth to 
the hand, did not disturb them nearly so much as the light 
from a candle concentrated by a lens. The sensitiveness 
to light is less when a worm is engaged in eating or in 
dragging leaves into its burrow—a fact which Mr. Darwin 
is disposed to consider analogous to what in higher ani- 
mals we know as the distracting influence of attention. 
When not engaged in any active operation, the sensitive- 
ness of worms to light is so considerable that “when a 
worm is suddenly illuminated it dashes like a rabbit into 
its burrow.” 

With respect to hearing, all the experiments went to 
show that worms are totally deaf to all kinds of aérial 
vibration, although extremely sensitive to the vibration of 
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any solid object with which they may be in contact, as 
was shown, among other ways, by placing flower-pots 
containing worms in their burrows upon a piano; on 
striking single notes, whether high or low, the worms 
instantly retreated. In this connection, also, the fol- 
lowing may be quoted :— 

“Tt has often been said that if the ground is beaten or 
otherwise made to tremble, worms believe that they are 
pursued by a mole, and leave their burrows. I beat the 
ground in many places where worms abounded, but not 
one emerged. When, however, the ground is dug with a 
fork and is violently disturbed beneath a worm, it will 
often craw! quickly out of its burrow.” 

Regarding smell, the interesting result was obtained, 
that the sense is “‘confined to the perception of certain 
odours ”—namely, those emitted by natural food. For 
while the animals showed themselves indifferent to 
tobacco-juice, paraffin, &c., held near them, pieces of 
cabbage-leaf, onions, &c., when buried near an earth- 
worm, were always discovered by the animal. 

The presence of taste was proved hy the fact that the 
worm showed a preference for some varieties of cabbage 
over others ; but “of all their senses, that of touch, in- 
cluding in the term the perception of vibration, seems 
much the most highly developed.” 

Worins are omnivorous, dragging pieces of meat as 
well as leaves into their burrows for the purpose of eating 
them. They smear the leaves so drawn in with a secreted 
fluid. This fluid is alkaline, and acts both on the starch 
granules and on the protoplasmic contents of the cells ; 
it thus resembles in nature the pancreatic secretion, and 
serves partly to digest the leaves before they are taken 
into the alimentary canal—so constituting the only case 
of extra-stomachal digestion hitherto recorded in an 
animal—its nearest analogy being perhaps that of the 
digestive fluid of Drosera or Dioncea, “for here animal 
matter is digested and converted into peptone not within 
a stomach, but on the surface of the leaves.” 

We now come to one of the most interesting chapters, 
which deals with the habit of dragging down leaves, &c., 
into the burrows ; for here the experiments elicited some 
very remarkable evidence of action which is apparently 
intelligent. These experiments are thus led up to. 

“\Vorms seize leaves and other objects, not only to 
serve as food, but for plugging up the mouths of their 
burrows; and this is one of their strongest instincts. 
Leaves and petioles of many kinds, some flower-peduncles, 
often decayed twigs of trees, bits of paper, feathers, tufts 
of wool and horse-hairs are dragged into their burrows 
for this purpose. . . . When worms cannot obtain leaves, 
petioles, sticks, &c., with which to plug up the mouths of 
their burrows, they often protect them by little heaps of 
stones ; and such heaps of smooth rounded pebbles may 
frequently be seen on gravel-walks. Here there can be 
no qnestion about food. A lady, who was interested in 
the habits of worms, removed the little heaps of stones 
from the mouths of several burrows and cleared the 
surface of the ground for some inches all round. She 
went out on the following night with a lantern, and saw 
the worms with their tails fixed in their burrows, dragging 
the stones inwards by the aid of their mouths, no doubt 
by suction. ‘After two nights some of the holes had eight 
or nine small stones over ihem; after four nights one had 
about thirty, and another thirty-four stones’ One stone 
which had heen dragged over the gravel-walk to the 


mouth of a burrow weighed two ounces; and this proves 
how strong wornis are.’’ 
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The object of this plugging Mr. Darwin surmises to be 
that of “ checking the free ingress of the lowest stratum 
of air when chilled by radiation at night.” 

Now, concerning the apparent intelligence displayed in 
these plugging operations, Mr. Darwin “ observed care- 
fully how worms dragged leaves into their burrows; 
whether by their tips or bases or middle parts. It seemed 
more especially desirable to do this in the case of plants 
not natives to our country; for although the habit of 
dragging leaves into their burrows is undoubtedly in- 
stinctive with worms, yet instinct could not tell them how 
to act in the case of leaves about which their progenitors 
knew nothing. If, moreover, worms acted solely through 
instinct or an unyarying inherited impulse, they would 
draw all kinds of leaves into their burrows in the same 
manner. If they have no such definite instinct, we might 
expect that chance would determine whether the tip, base, 
or middle was seized. If both these alternatives are ex- 
cluded, intelligence alone is left; unless the worm in 
each case first tries many different methods, and follows 
that alone which proves possible or the most easy; but 
to act in this manner and to try different methods makes 
a near approach to intelligence.” 

A large number of experiments were therefore tried 
with leaves of various shapes, and both of endemic and 
exotic species. The results showed unequivocally that 
the part of the leaf which the worm seized for the purpose 
of dragging the whole into the burrow was not a matter 
of chance, but in an overwhelming majority of cases that 
part of a leaf was seized by the dragging of which the 
leaf would offer least resistance to being drawn into the 
burrow. Thus, for instance, “the basal margin of the 
blade in many kinds of leaves forms a large angle with 
the foot-stalk ; and if such a leaf were drawn in by the 
foot-stalk, the basal margin would come abruptly into 
contact with the ground on each side of the burrow, and 
would render the drawing in of the leaf very difficult 
Nevertheless worms break through their habit of avoiding 
the foot-stalk, if this part offers them the most convenient 
means for drawing leaves into their burrows.” 

Again, in the case of pine-leaves consisting of two 
needles joined to a common base, it is almost invariably 
by this base that the worm draws in the pair of leaves, 
and it is evident that, as the worm cannot lay hold of the 
two diverging points at the same time, this is the only 
part of the leaf by seizing which they would be able to 
drag the whole into their burrows. Mr. Darwin tried in 
some leaves tying or cementing the two diverging points 
together; but the worms still preferred the bases. Still 
further to test the hypothesis of chance, elongated tri- 
angles were cut out of paper and given to the worms 
instead of leaves. Here “it might certainly have been 
expected, supposing that worms seized hold of the tri- 
angles by chance, that a considerably larger proportion 
would have been dragged in by the basal than by the 
apical part”; while, inasmuch as the latter was in a literal 
sense the thin end of the wedge, it was the part which 
intelligent action would he most likely to choose. The 
results of many experiments with these paper triangles 
showed that “ nearly three times as many were drawn in 
by the apex as by the base..... We may therefore 
conclude that the manner in which the triangles are 
drawn into the burrows is not a matter of chance,.... 
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and we may infer—improbable as is the inference—that 
worms are able by some means to judge which is the best 
end by which to draw triangles of paper into their 
burrows.” 

On the question of defining such action as intelligent 
or non-intelligent, Mr. Darwin refers to the criterion 
“that we can safely infer intelligence only when we see 
an individual profiting by its own individual experience”; 
and he adds that “if worms are able to judge, either 
before or after having drawn an object close to the 
mouths of their burrows, how best to drag it in, they 
must acquire some notion of its general shape,” and 
thus guide their actions by the result of individual 
experience. 

Assuredly these observations are most interesting, and 
it would seem well worth while to try whether, by a series 
of lessons with similar triangles of paper, an individual 
worm could be taught to lay hold of the apex in a greater 
and greater proportional number of cases; if so, there 
could no longer be any question as to the intelligent 
nature of the action. 

The only other observations with which we are ac- 
quainted pointing to the existence of intelligence in 
annelids are those of Sir E. Tennant (“ Natural History 
of Ceylon,” p. 481). 

The remaining chapters of the book are occupied with 
the subject of its title, and in their course many quanti- 
tative results are given of the amount of mould which 
worms are able to cast up. Thus, for instance, a certain 
field was thickly covered with marl. Twenty-eight years 
afterwards this layer of marl was found buried by mould 
to a depth varying between twelve and fourteen inches, 
Several other similar cases are given, the most interesting 
being that of a field which adjoins Mr. Darwin’s own 
house. This was last ploughed in 1841, then harrowed, 
and left to become pasture land. Then 


“For several years it was clothed with an extremely 
scant vegetation, and was so thickly covered with small 
and large flints (some of them half as large as a child’s 
head) that the field was always called by my sons ‘the 
stony field.” When they ran down the slope the stones 
clattered together. I remember doubting whether I should 
live to see these larger flints covered with vegetable mould 
and turf. But the smaller stones disappeared before many 
years had elapsed, as did every one of the larger ones 
after a time; so that after thirty years (1871) a horse 
could gallop over the compact turf from one end of the 
field to the other, and not strike a single stone with his 
shoes. To any one who remembered the appearance of 
the field in 1842, the transformation was wonderful. This 
was certainly the work of the worms, for though castings 
were not frequent for several years, yet some were thrown 
up month after month, and these gradually increased in 
numbers as the pasture improved. In the year 1871 a 
trench was dug on the above slope, and the blades of 
grass were cut off close to the roots, so that the thickness 
of the turf and of the vegetable mould could be measured 
accurately. ... The average accumulation of the mould 
during the whole thirty years was only 083 inch per year; 
but the rate must have been much slower at first, and 
afterwards considerably quicker.” 


Numberless other corroborative cases are given, but we 
have no further space to enter into their details. Large 
stones are slowly undermined and sunk by worms, and 
woodcuts are given to illustrate actual measurements 
made by Mr. Darwin or his sons of the rate of sinking 


in particular cases, These measurements show that in 
the course of two or three centuries large blocks of stone 
(e.g. 67 X 39 X 15 inches) may become completely buried. 
Thus we are not surprised to learn that old pavements 
and low wails are subject to the same process, and many 
instances are given which have been observed by Mr. 
Darwin or his sons of the remains of Roman houses 
buried so far beneath the soil that the latter has been 
ploughed for years without any one having suspected the 
presence of walls and pavements beneath. In some cases 
the thickness of the mould or soil above such remains 
was found to be twenty, thirty, and even forty inches. 

The actual weight of worm-castings thrown up in one 
year was calculated in one case to amount to 18°12 tons 
per acre. 

Such being the work that worms are able by their 
gradual and cumulative action to accomplish, it becomes 
evident, as pointed out in Mr. Darwin’s paper more than 
forty years ago, that worms must play an important part 
in the process of denudation. This topic is therefore 
treated at length, and it is shown that over and above the 
mechanical action already described, worms materially 
assist the process of denudation by the chemical actions 
incidental to digestion. For 

“The combination of any acid with a base is much 
facilitated by agitation, as fresh surfaces are thus con- 
tinually brought into contact. This will be thoroughly 
effected with the particles of stone and earth in the 
intestines of worms, during the digestive process ; and it 
should be remembered that the entire mass of the mould 
over every field, passes, in the course of a few years, 
through their alimentary canals. Moreover as the old 
burrows slowly collapse, and as fresh castings are con- 
tinually brought to the surface, the whole superficial layer 
of mould slowly revolves or circulates ; and the friction 
of the particles one with another will rub off the finest 
films of disintegrated matter as soon as they are formed. 
Through these several means minute fragments of rocks 
of many kinds and mere particles in the soil will be con- 
tinually exposed to chemical decomposition ; and thus 
the amount of soil will tend to increase."’ 

And, 

“The several humus-acids, which appear, as we have 
just seen, to be generated within the bodies of worms 
during the digestive process, and their acid salts, play a 
highly important part, according to the recent observa- 


tions of Mr. Julien, in the disintegration of various kinds 
of rocks.” 


Further, 


“The trituration of small particles of stone in the 
gizzards of worms is of more importance under a geologi- 
cal point of view than may at first appear to be the case ; 
for Mr. Sorby has clearly shown that the ordinary means 
of disintegration, namely, running water and the waves 
of the sea, act with less and less power on fragments of 
rock the smaller they are.” 

This assistance which worms lend to the process of 
denudation is of special importance in the case of flat or 
gently-inclined surfaces, for here it is not improbably the 
chief agent at work. Castings thrown up during or 
shortly before rain flow for a short distance down an in- 
clined surface, and the finest earth is washed completely 
away. Again, during dry weather, the disintegrated 
castings roll as little pellets, and a strong wind blows all 
the castings, even on a level field, to leeward. 

One other observation must be quoted, which, besides 


55 


being of interest in itself, also has reference to the impor- 
tant subject of denudation :— 


“ Little horizontal ledges, one above another, have heen 
observed on steep grassy slopes in many parts of the 
world. Their formation has been attributed to animals 
travelling repeatedly along the slope in the same horizon- 
tal lines while grazing, and that they do thus move and 
use the ledges is certain; but Prof. Henslow (a most 
careful observer) told Sir J. D. Hooker that he was 
convinced that this was not the sole cause of their 
formation.” 


It is then shown that the initial cause of these ledges 
is the burrowing of earthworms. For, 


“Tf the little embankments above the Corniche Road, 
which Dr. King saw in the act of formation by the accu- 
mulation of disintegrated and rolled worm-castings, were 
to become confluent along horizontal lines, ledges would 
be formed, Each embankment would tend to extend 
laterally by the lateral extension of the arrested castings ; 
and animals grazing on a steep slope would almost cer- 
tainly make use of every prominence at nearly the same 
level, and would indent the turf between them; and 
such intermediate indentations would again arrest the 
castings.” 


Thus, on the whole, it will be seen how important an 
agency in nature Mr. Darwin has shown the action of 
worms to be, so that, in his own concluding words, “it 
may be doubted whether there are many other animals 
which have played so important part in the history of 
the world as have these lowly organised creatures.” 

GEORGE J. ROMANES 


OUR BOOK SHELF 


The Atlas-Geography. By A. H. Macdonell. 
H. K. Lewis, 1881.) 


UNDER this title Mrs. Macdonell has attempted to sup; ly 
what she believes to be a want long felt in teaching 
geography to young children. She finds, as every teacher 
finds, that children prefer the map to the book, and so 
she provides the means of teaching geography by means 
of an atlas. The Atlas-Geography consists of nine 
double maps. First we have in each case a coloured 
map with the leading names filled in, and facing it a list of 
the leading features in the map, countries, their divisions, 
towns, oceans, islands, capes, rivers, &c., which the chil- 
dren learn by heart, fixing at the same time their positions 
on the maps. Following this is a corresponding uncoloured 
map, without names, on which the children should be 
able to point out the features without assistance. Facing 
this is an interesting and simple descriptive account of 
the leading characteristics of the continent or country 
to which the map refers. It will thus be seen that in the 
hands of a painstaking and judicious parent or teacher 
the Atlas-Geography ought to prove a most valuable help 
in interesting children in the subject, and in enabling them 
to acquire the leading facts. The maps are well executed, 
clear, and not over-crowded ; they are the World, 
Europe, Asia, Africa, Austrulia, North America, South 
America, the British Isles, and Palestine. 


(London : 


Gesammelle Abhandiungen und kletnere Schriften sur 
Phlanzengeographic. The collected treatises and shorter 
writings on Phytogeography of the late A. Grisebach, 
edited by his son, Dr. Ed. Grisebach. 8vo, pp. 628. 
(Leipzig : Wilhelm Engelmann.) 


As the editor states in his preface, the present volume 
combines for the first time the numerous writings on 
phytogeography of the late Prof. A. Grisebach, spread over 
a period of thirty years, and scattcred in various journals 
and publications, several of them very difficult of access. 
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Constant reference is made to many of these writings in 
the “Vegetation der Erde” (1872); hence their publica- 
tion in a collected form is a great boon. In addition to 
those article published previous to the “ Vegetation der 
Erde,’ this volume contains the author’s subsequent 
reports (1866-76) on the progress in the geography of 
plants. It also contains a biographical sketch of the late 
Prof. Grisebach, together with the bibliography of his 
works, An excellent French translation of the ‘‘ Vege- 
tation der Erde” appeared in 1874, but no English edi- 
tion bas been published, nor would we recommend the 
publication of one now, because the data that have been 
accumulating during the last decade would justify the 
publication of an original work, treating the subject from 
a different standpoint. Wo 8h, JRL 


VEIBIOIMEIESS IMO) IGCE 1EIONTIN OVE 


[The Editor does not hold himself responsible for opinions expressed 
by his correstondents, Neither can he undertake to return, 
or to correspond with the uriters of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of comntunications containing interesting and nevel facts. 


The Solar Outburst of July 25, 1881 


In the interesting acconnt of a solar outhurst on July 25 
contained in your last number (p. 508), Mr. Hennessey says 
that ‘‘unhappily the sun remained invisihle till July 30.” 
Referring to our sketches of the solar surface, I find that the 
nearest in time to the date of the outburst are those made 
on Jnly 21 and 27. On the intervening days clouds pre- 
vented all solar work. The sketch on July 21 shows the groups 
in the [7 A] quarter of Mr. Hcnnessey’s disk, and that of July 27 
gives those in the [z /] and [sf] portions, and al-o the two 
groups in the [7 /] which were farthest from the centre on the 
2ist. There was certainly not the slightest trace on the 21st of 
the remarkable group which burst forth so suddenly on the 25th, 
and there can be very little d.ubt that the spots in the [2 /] 
quarter on the 27th are identically the same as those in the [z /] 
quarter on the 21st. Drawings of the solar disk are made here 
on every available day, and the position of each spot is marked 
with the greatest exactness ; but when the sky is cloudy, as on 
the 27th, it is not always possible to fill in all the details. The 
exact position cf each spot is invariably marked before any 
details are sketched, and therefore, as the definition on the 27th 
was good, the group, which suddenly appeared near the centre 
of the disk on the 25th, must already have completely vanished. 
I might mention, in conclusion, that our magnetic photograms 
show no sign of any disturbance synchronous with the solar 
outburst. Sy BERR 

Stonyhurst Observatory, Whalley, September 30 


On the Velocity of Light 


With reference to Lord Rayleigh’s article on the Velocity of 
Light (vol. xxiv. p. 382) I, and possibly others, find it difficult 
to follow him when he says, in the case of all the methods for 
determination of the velocity of light except the aberration 
method, that the velocity arrived at is the ‘‘ group velocity,” and 
not necessarily the ‘‘ wave velocity.” I, for one, should be glad 
of further exposition. Does not Foucault’s revolving mirror 
experiment, for instance, mea<ure the velucity of motion of the 
centre of the disturbance which is transmitted from mirror to 
mirror? And would it not be the case that, if the waves moved 
faster than the groups, new groups would be continually formed 
ahead, the old ones dropping out behind ; so that the centre of 
the disturbance would not remain in any given group? Further, 
is any credence to be given to the result that blue light travels 
anything like 1°8 faster than red light, while this is unconfirmed 
by the colours of Jupiter’s satellites ? W. H. Macauctay 

Mountsorrel, August 29 


An Aquatic Hymenopterous Insect 


Tue following circumstance may prove interesting, and pro- 
bably new, to some of your entomological readers. OnSeptem- 
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her 10, in a gathering of pond-water made in this neighbourhood 
and brought home for microscopical examination, a somewhat 
singular and unu:ual object presented itself, but »peedily making 
its way to the sediment at the bottom, it became lo-t to sight. 
Upon the evening of the 12th, or after the lapse of fully two 
days, while holding the bottle to the light, the same object again 
appeared, swimming or flying in mid-water with a peculiar jerly 
movement resembling that of some of the Entomostraca, and 
for one of which | at first mistcok it, On removal hy means of 
a dipping-tube to a zoophyte trough for fuller examination, it 
proved, to my creat surprise, to be one of the small Ilymeno- 
pterous flies of the Proctotrujid family, aud here it continued 
its active movements, now walking and running upon the bottom 
and sides of the trough, now flying, as it were, through mid- 
water by the energetic muvements of its wings, but apparently 
making no effort to e-cape. Examination thus proving no easy 
task while living, and fearing the loss of a specimen of habits 
so unique, I decided upon securing it permanently as a micro- 
scopic mount, With a minute description I need not now 
trouble you, but as neither in Westwood nor in any other of the 
authorities on such subjects at my command J] can fird any 
record of this singular fact havirg been hitherto observed, either 
in connection with the parasitic ]lymenoptera or any other 
similar insects in the perfect state adaj'ted apparently to an 
aérial life alone—that they should quit their natural habitat for 
so lengthened a sojourn in the wa‘er—I would make the inquiry 
as to whether any like occurrence has teen noted by any of your 
other correspondents. EDWIN ]’ostock 
Stone, October 6 


[Our correspondent Las had the good furtune to re-discover in 
this country the little Hymenopterous insect fuund almost simul- 
taneously by Sir John Lubbock and Mr. Duchess in 1862, to 
which the former applied the name Polynema natans (7) ansac- 
fions of Linnean Society, vol. xxiv. part it. p. 138, 1863). The 
insect is parasitic in its larval stage ix the egys of dragon-flies. 
A brief summary cf its peculiarities is given in Lubbock’s 
“Origin and Metamorphoses of Insects” (Macmillan and Co., 
1874). More recently Prof, Westwood has suggested (7ransac- 
tions of Linnean Society, second series, ‘* Zoology,” vol. i. part 
vili, p. 584, 1879) that the insect is scarcely a true /o/yuenra, 
but rather an Axaphes, or the type of a new genus, A true 
Ichneummon (Agr totypus armatus) has long been krown to be 
parasitic in caddis-worms, and therefore also aquatic in its 
habits. ~ED.] 


Practical Physics for Boys 


In Prof, Parker’s very valuable and interesting pay er (vol. xxiv. 
P. 54) 3 he says: ‘‘ The consequences of setting large classes of 
young boys to make oxygen, or to take a specific gravity... 
each for himself, wight prove rather subversive of order than 
conducive to improvement.” It may be intere-ting to some of 
your readers to know that at Clifton College we have lately 
tried the experiment of turning some of our ordinary physics 
classes, numbering from twenty-four to thirty boys, bodily into 
the physical laboratcry, where they work at weighing, measuring, 
finding specific gravities and such matters, under the control of a 
single master. The boys w rk in pairs, each with a little manual 
of iustruction, and each pair with a:eparate cupboard of cheap 
apparatus. ‘Two such classes are taken by Mr. Worthington 
and myself, and we are both agreed that whatever difficulties we 
may feel, we have none in the matterof discipline. On the 
contrary, the boys are with scarcely an exception most keen and 
eager at this work. I understand that simular classes in practical 
chemistry will shortly be set on foot by Mr. Shenstone in our 
chemical laboratory. Hi. hb. Jupr 

Clifton College 


A New Comet 


I OBSERVED a telescopic comet in Leo on the mornings of 
Octoter 4, 5, 6, and 10. The rough positions, as 1 estimated 
them, were R.A. gh, 22m., Dec. 16° N. on the 4th, and R.A. 
gh. 36m., Dec. 15° N. on the roth, The motion is about 30’ daily 
eastwards. When the present bright moonlight is gore the 
comet will be a fairly bright object in the telescope. At the end 
of the present week it must be looked for immediately preceding 
7 Leonis. 

When I saw it first, on the morning of October 4, it looked 
like a bright nebula, and I cannot understand how I missed it 
on the mornings of September 29 and October 1, when I had 


carefully swept the same region for several hours bef. re sumiise. 
The inference is that it is getting brighter. W., F. DENNING 
Ashley-Down, Bristol, Octoter 10 


A Kinematical Theorem 


SoME little time ago Mr. Kempe published in NATURE a 
theorem of interest in kinematics. 1 subsequently stated in the 
same pages that this theorem ard all theorems of uniplanar 
kinematics are mcst simply and properly proved from the con- 
sideration that epicycloidal motion i: the basis of all uniplanar 
motion—and that this is also the proper principle on which to 
base the theory of planimeters. It may not be out of place to 
occupy a few lines in NATURE with another curious kinematical 
theorem allied to Kemrpe’s, which I have just found by this 
methed, //fa Plane, A, move abeul in any manner our a fixed 
plane, B, and return to its original position after any nuniber af 
revolutions, all those right lines in the plane A which have cuve- 
lofed gliscttes of the same area, are tangents to a conic, and by 
varying the area of the glisette we oblain a sertes of confecal conics. 
I we the term gi/se/’e under protest—‘‘line roulette’ would be 
better, as the former name is more applicable to a curve of 
another sort. GEORGE M, MINCHIN 

loyal Indian Engineering College 


Integrating Anemometer 

My attention was called to a letter on this subject in y.ur issue 
of the 29th ult. (vol. xxiy. p. 510), though not in tin:e to enable me to 
answer it lat week, I take this oj portunity of stating that the 
gentleman to whom the idea of the instrument was orizinally 
due, and who has defrayed the whole cost cf its construction, is 
the Rev, |. M. Wilson, M.A., head-master of Clifton College 
(not Dr, Wilson, as mis-stated in the Association Fonrna/ at 
Vork and in your abstract). The objection that the air doe. not 
move “ parallel to itself,” by which ] presume is meant in planes 
parallel to its general direction, does not apply to this any n.ore 
than to any other cup anemometer. Only the horizontal com- 
ponent of the wind’s velocity is sought, and this is given with 
tolerable accuracy, I bave no means of knowing to what extent 
Mr. Burton's integrator resemb!es the anemometer in question, 
but it should be noticed that the two in:truments are of a dif- 
ferent kind and for a different purpose. Mr. R, Sectt was in 
the chair when the paper was read at Vork, and joined in the 
discussion. Prof. Stokes was al‘o present, and has sincc been 
in correspondence with me on the matter. Neither of these 
gentleaen, however, mentioned any other instrument as at_all 
resembling it ; indeed upon its being compared to that of Ir. 
von Oetlinger, Mr. Scott took occa~ion to point out at least one 
important difference, viz. the cost. II], Ss. Herz SHAW 

University College, Biistol, October 10 


Infusorial Parasites on Stickleback 

Mr. N. Ii. Poort (NATURF, vel. xxiv. p. 485) is apparently 
right in anticipating that he has discovered either a new habitat 
for Zrichodina pediculis or a new representative of that infusorial 
genus. Althouvh hitherto regarded as a parasite only of the 
fresh-water polypes, Aydra vulearis and HH, virid's, 1 have 
recently obtained specimens of the type in question living as a 
parasite, or rather a commensal, on the branchial appendages of 
the larva of the common newt, 7rifov cristates, An allied, tut 
marine species, 7richodina scorfiena, has been reeently de-cril ed 
hy Prof. Ch. Robin, that infests in a similar manner the branchia 
of fishes belonging to the genera Zrigla and Scorfena, and a 
further search will no doubt reveal a yet more extensive distrilu- 
tion of the Urceolaride, including 7Z7rchedina, among the 
Piscine race. Mr. Poole will find full rarticulars of the data 
here referred to, together with an acccunt and illustrations of all 
the forms so far relegated to this somew hat remarkable infusorial 
gr up, in Part V., p. 645 ef seg., of my ‘Manual of the In- 
fusoria,” just published, W, SAVILLE KENT 


The Dark Day in New England 


REFERRING to your paragraph in last weck’s NATURE (p. 540} 
about the remarkable phenomenon v.bich occurred in New 
England on September 6, I find in the recently-published 
* History of Lynn, Massachusetts,” the following :— 

“1716.—Extraordinary darkness at neo:day October 21st ; 
dinner tables lighted.” 

‘¢34S0.—Memorable dark day May 19th; houses lighted as 
at night.” CHARLES W, HARDING 

Lynn, October 7 
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THE EVOLUTION OF THE CRYPTOGAMS}? 
Te 


Tp direction and many of the gradations through 

which the highest classes of the vegetable kingdom 
have been developed from the lower are preserved in the 
palzeontological record, In order to decipher them, how- 
ever, certain facts must be kept in view: chiefly, that the 
higher and more complex organisations, are the most 
susceptible to changes in the external conditions upon 
which they are dependent, and therefore more readily 
destroyed, while the simpler the organisation the more 
yielding or plastic it is, and the greater the chance that it 
will he able to survive by adapting itself tochange. Thus 
the superb Cryptogams of the Carboniferous succumbed 
no doubt to great physical changes, but the more humble 
of them bent to the new conditions, and even found 


therein an impetus leading to unexpected developments, 
which eventually carried them far beyond their more 
advanced brethren, 

Tracing back the origin of vegetable life, we see that 
it consisted nearest its source solely of Algw. A little 
later, Cryptogaras appeared, and developed their maxi- 
mum during the Palzozoic period. Next, almost syn- 
chronously, Gymnosperms are met with, and after a long 
time preponderate ; and then Angiosperms, obscure and 
subordinate at first, begin, towards the close of the 
Secondary period, to take the first rank. 

Most of the lowest Algze, suchas Ulva and Conferva, 
are scarcely of a texture to have left traces of their 
existence, but eight still existing Diatoms have heen 
discovered in British Coal, 

The next group, morphologically, of Algae—the Sipho- 


_nez—have been shown by M. Munier-Chalmas to be 


Fic. 1.—Silobites furcifera, d’Orb. Part of a “* Phyllome,’* with traces of expansions and ramifications ; half natural size. Silurian of Bagnols. 


abundant in the Trias and Secondary rocks, and to he 
analogous, or perhaps identical, with the existing Cymo- 
polia and Acetabularia. 1t is unfortunate that, owing to 
the texture of most of the Alga, observation has to be 
concentrated on the few groups that could be preserved. 
In the Silurian the remains of these are numerous, and 
of forms completely differing from existing types. 

Following the primordial Paleozoic forms, there appear 
successively the more highly organised Groups, Characex 
in the Trias, Laminariacee in the infra-Lias, and finally 
Fucacez in the Eocene. 

The Mosses and Liverworts, which seem to indicate the 
stages through which Algze gradually became adapted to 


ie L’Evolution du Régne Végétatale."* Les Cryptogames. Par MM. 
Saporta et Marion. Bublicthéque Scientifique Internationale, xxxi. (1881.) 
Continued from p. 75. 


terrestrial conditions, are unknown in the older rocks; 
yet, far from assuming that they did not then exist, we 
should rather consider how exceedingly unfavourable are 
the conditions under which marine and estuarine strata 
are deposited to the chance of their becoming imbedded. 

The order Calamarez, as the authors prefer to call the 
Equisitacezz, include such diverse types as Calamites, 
Annularia, Asterophyllites, and Equisteum, though 
Camalodendron and a few other forms are excluded. 
The group is characterised by the arrangement of their 
organs in whorls, whether these are true leaves or 
the modified leaves which support the sporangia, The 
sporangial whorls either occur together and form a 
terminal fruit, or are placed alternately with whorls of 
true leaves, and the sporangial bracts are either disunited 
or coalesce to form a sheath. Modifications of one or 


Cer 13, 1851 | 


NATURE 


Doe 


other of these characters are the foundations of all the 
Paleozoic genera yet known. Inthe extinct Carboniferous 
forms the fertile or sporangial whorls alternated with, and 
were protected by, the overlapping whorls of barren leaves, 
while in Equisetum the sporangial whorls are naked and 
clustered in a terminal spike, an arrangement considered 
by Saporta and Marion to he more favourable to the 
dispersion of the spores. Annularia and Asterophyllites 
were floating or procumbent plants. Calamites strongly 
resembled the existing aquatic Equisitacee, though ex- 


Fic. 2.—Bilobites Vilanove, Sap. and Mar. Base of a ‘ Phyllome.” 
Silurian of Andalusia. 


ceeding them twenty times in size, and surpassing them in 
development by the possession of spores of two sexes. 
Their more complex structure and consequent inadapta- 
bility to changed conditions, favoured, the authors believe, 
their early extinction in the Permian. In the Trias, and 
until the Jurassic, several slightly modified genera coex- 
isted with true Equisetum, and the survival of the latter, 
one of the genera that have persisted almost unchanged 
from the Carboniferous, is probably due to their simple 


Fic, 3.—Prothallus of an Osmunda aged eight months, slightly magnified to 
show the double row of archegones down the centre. 


organisation, easy dispersion of the spores, and the 
immense depths to which their rhizomes penetrate. 

The structure of ferns, unlike that of Equisitaceze, 
lends itself to infinite diversity. The fronds may be 
simple or multipartite, without their form implying the 
slightest degree of relationship, and supposed alliances 
between fossil and recent ferns, such as Ettingshausen 
has based upon the aspect and venation of the frond, 
are declared by the authors to be valueless and mis- 
leading. 


The earliest ferns had simple fronds, and probably 
resembled in their vegetative organs the Hymenophyllez, 
a group already well represented in the Carboniferous. 
Next in order come the Osmundacex, if the relative 


Fic. 4.—Under side of the prothallus of another fern, more magnified, 
showing the rhizoid radicles, the antherids dispersed over the surface, 
and the archegones clustered at the terminal notch. 


complexity of their prothallus and simplicity of sporangia 
are accepted as indications of inferiority. 
The relative perfection of the sporangium when takcn 


Fic. 3.—Sporangium of Hymenophyl!lum, girt transversely by the ring of 
cellules which disrupt the spore-case. 


as the essentially important organ, leads to a classifica- 
tion coinciding approximately with the order in which 
the groups made their appearance :—Hymenophyllex 


rand 2, 
sporangia of Todea Africana—1, ventral surface ; 2, dorsal surface; 
3. sporanginm of Osmunda seen dorsally, and showing the infra-apical 
group of cellules which disrupt the spore-case. 


Fic. 6.—Sporangia of Osmundacez, showing dorsal dehiscence. 


Osmundacezx, Schizeaceze, Gleicheniacez, Marattiacez, 
Cyathez, Polypodiacee. : ; 
From the simplest type of sporangium, two lines of 
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increasing differentiation in the organ, or its support, can 
be traced—one leading to the Polypodiacee through 
the Cyathee, the other to Schizeacez, Gleicheniacez, 
and Marattiacee. 

The earliest fern of which the fructification is known is 
the Devonian Palxopterts, Schimper. Its fructification 
consists of aborted leaflets supporting groups of oblong, 
ringless sporangia opening into two valves and disposed 
in threes on pedicles. Rhacopteris, of the same age, and 
perhaps not gencrically differing, has fructification which 
unites in a higher degree the characteristics of Osmunda 
and Botrydium, and giving birth probably to the bo- 
tryopterideze of the later Carboniferous flora, Another 
genus, Seftenbergia, is allied by the structure of its 
sporangium to Angiopteris (Marattiaceze), though each 
sporangium is as yet isolated. ‘The Paleozoic ferns did 
not at this period essentially differ from Osmunda and 
Todea. 

The earliest example of definite grouping in the 


Fic. 7.1, magnified pinnule of one of the Lygodie of the genus Mohria, 
showing the arrangement of the sporangia on the under side of the 
frond; 2, sporangium of the same, showing the group of apical cellules 
which disrupt the spore-case; 3. sorus of Gleichenia, showing the 
peripheral arrangement of the cellules which disrupt the spore case; 4, 
sporangium bef.re dehiscence. 


sporangia is furnished by Oliogocarpia, in which three to 
five sporangia are inserted on a point near the ultimate 
terminations of the venules; but even here, though con- 
tiguous, they are distinct, and can be separated. In the 
later Carboniferous, Marattioid ferns for the first time 
occur with the sporangia united in a composite organ 
called a synangium, and soon after the Marattiaceze 
reached their maximum development, and commenced, 
through forms now extinct, to differentiate towards the 
Gleicheniacez. The stases of development of the latter, 
and of the Schizeacez, are more difficult to trace, though 
both are represented in the Paleozoics by Howlea and 
Seftenbergia respectively. The actual genus Gleichenia 
does not appear until the inferior Oolite, and Lygodium 
until the Cretaceous. 

The Cyathez are represented in the Carooniferous by 
Thyrsopteris and in the Jurassic by Dicksonia, while true 
Polypodiew cannot be traced farther back than the 
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Rheetic. They seem to have developed suddenly, and 
among them are a number with their sporangia grouped 
in sori as in Gleichenia, yet possessing in other respects 
the structure characteristic of Polypodium, 

The Ophioglossaceze are related to the most ancient 
ferns by the arrangement and structure of their sporangia, 
and to Isoétes and Lycopods by the form of their pro- 
thallus. They even present affinities with Sigillaria, and 
represent, the authors conjecture, an almost unchanged 
type, older than the differentiation of either ferns, Lyco- 
pos, or Rhizocarps, 

The Lycopodiaceze are divided into isosporous and 


Fic 8.—1, part of pinnule of Angiopter's, with sporangia clustered in 
grouys, but not united; 2, part of pinnule of Marattia with sporangia 
jouincd together in a synangium; 2¢, a synangium magnified; 3, 
exttemi y of the fertile frond of one of the Cyathee, 7Ayrsopteris 
elegans; 4, a maznified receptacle of the same, :n form of a pedunculated 
cup, full of sporangia which are girt w.th a jointed ring of cellules; 
5, section through an emcty cup, sh w.ng the support to which 
the sporangia are attached; 6, tw» highly-magnified sporangia of 
Pulypdiacez, one dehiscent, girt vertically by a jointed ring and on 
pedicles, 


heterosporous kinds. The former, comprising Lycopo- 
dium and a few tropical genera, have been found fossil in 
the Old Red of Thurso and the Carboniferous of Saar- 
bruck and Autun, their small size and retiring habits 
having doubtless caused their relative rarity in stratified 
rocks, The heterosporous, or more perfected kinds, ob- 
tained a magnificent development in the Carboniferous, 
favoured by the warm and humid climate, free from 
seasonal changes, which then seems to have prevailed, 
and only declined when these conditions ceased. They 
are at present represented by Selaginclla, a genus which 
has scarcely changed since the Carboniferous. The 
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sporangia are globose, pedunculated, and situated 
towards the base of the bracts which compose the fruit- 


Fic. 9.—Lepidostrobus, the repr ductive organ of Lepidodendron. I ongi- 
tudinal section of sporangiocarp of LeArdostrobus Dabadianus, Schimp., 
showing the lower sporangia containing macrospores and the upper 
microspores; half natural size. 


spikes, and either contain two to eight macrospores, or 
In the germina- 


small and very numerous microspores. 


we 


edna oat SS RS 


a 


ey 


let 2 
es 


Pig. 10.—Reproductive organs of Lepidocendren with microsporangia and microspores. 
of Lepid strobus (prolably £4. Brotun?’, Schiwp ), from the neighbourhood of Pé 
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tion of these spores the approach towards Gymmnosperms 
becomes exceedingly apparent, and is consequently dwelt 
on at some length, the researches of Sachs, Luersen, and 
others being largely referred to. An even higher stage 
was in all probability reached in the Lepidodendrons, the 
vigorous and splendid growth of which formed the cul- 
minatinz development of the Lycopodiaceze. The mathe- 
matical regularity of their growth, even in the most 
minute internal structure, is very striking. They formed 
large trees with acicular or falcate, perhaps deciduous 
leaves, and bore cones in pairs at the extremitics of 
certain branches, differing exteriorily but little from those 
of Gymnosperms, The expanded bases of the scales or 
bracts bore the sporangia, those containing the macro- 
spores being nearest the base. The stem comprised 
several layers, the centre being of pith formed of elon- 
gated prismatic cells. The next layer was woody, and 
gave off simple vascular threads to each leaflet, these 
penctrating obliquely the succeeding region of paren- 
chyma and the cortical layers. The bark increases in 
density towards the exterior, and in some species the 
interior pith is absorbed in the woody layer. 
Lepidodendron, with the greater part of the Palzozoic 
flora, became extinct during the Permian, leaving as re- 
presentative the humble Isoétes. This, however, is not 
necessarily a degraded type, and may have existed since 
Palzeozoic times, though only known fossil in the later 
Eocenes, where it in no way differs from existing forms. 
The Rhizocarps are beyond doubt the highest existing 
form of Cryptogam, but though in many respects so nearly 
approaching to Phanerogams, they are not, as we see 
them now, in the absolutely direct line of evolution, In 
all, the sporangia are protected by an enveloping altered 
leaf, or segment ofa leaf. forming a fruit called a sporoearp, 
which in most cases attains a high degree of complexity. 
| The entire group is aquatic, and stands in the same 
position towards fossil Rhizocarps that Isoétes does to 
the Lepidodendrons. The Carboniferous Sphenophyllum 
_ has been shown to correspond to Salvinia, and the Rhaetic 


A, longituainal section through upper part of sporangioearp 
as (Heérauls); mM, the central medullary reg.on formed <«f 


parenchyma with elongated prismatic cells; vv, the woody layer of fibro-vascular region next the pith, showing large scalariform vessels; L, 
Jacuna, in which delicate and partly disintegrated cells are studded; ce, cortical layer composed cf a very dense outer and an inner layer, 
separated by a loose, nearly destroyed parenchyma; s, ‘‘sporangiospores,’’ supporting very el ngated micro-porangia filled, ms, with 
micrcspores aggregated in fours (these are slightly exaggerated in size); 3, group of microspores magnified. 


Sagenopteris to the Marsiliacea. Though the vegetative 
organs in the extinct forms attained far finer proportions 
and a higher and more delicate structure, the fructifica- 
tion, in Salvinia especially, appears the more complex. 
The existing genera have only been met with in the 
Eocene and Oligocene. 

Thus while Angiosperms all present similarity in the 
reproductive process, Cryptogams preserve many of the 


stages by which the evolution of the higher forms has 
been accomplished. They also prescnt every gradation 


|in their vegetative organs, from the simplest and purely 


cellular plant to the equals of Phanerogams in point of 
structure. Except the Protophytes, all Cryptogams are 
impregnated by antherids, and present the antagonistic 
and alternate asexual and sexual generations, these being 
in fact their distinguishing characters. The authors’ task 
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—to trace step by step the progressive stages by which 
the prothalloid phase has been diminished, and the ever, 
though gradually, increasing approach in the complexity 
and mode of reproduction to the Phanerogams—has 
demanded the most patient and prolonged research. The 
promised second volume will further diminish the hiatus 
still left between Phanerogams and Cryptogams, and 
make clear, the authors believe, the precise lines through 
which the evolution of the one from the other has been 
accomplished. 


J. STARKIE GARDNER 


MUSEUMS AND EXHIBITIONS IN JAPAN 

TPES is probably no function of Government which 

the rulers of new Japan have performed so ade- 
quately and thoroughly, with such persistence and such 
unvarying success, as that which consists in the education 
of the people. It would be impossible in the space at our 
disposal to describe the course and results of education 
under the usurpation of the Shégun ; suffice it to say that, 
though learning of a peculiar kind always received sup 
port and encouragement, these were given on no sound or 
general system. The masses were neglected as beneath 
consideration, while literary labour of the best kind was 
always rewarded. No Japanese Horace need ever have 
lacked a generous Mecenas. But it was not until the 
restoration of the Mikado and the overthrow of the feudal 
organisation that a system of universal education which 
should reach the lowest classes of the people was intro- 
duced, and the Government of Japan then looked abroad 
to those Western lands, to which the eyes of all Japanese 
were then turned, for models on which to base thetr new 
scheme. American teachers of eminence were first 
brought to the new University established in Tokio; 
these were soon followed by subordinate instructors for 
the various schools in the local centres, and in six years 
after the restoration there were two large educational 
establishments-——the University and the College of En- 
gineering—besides numerous smaller ones in the capital, 
while every administrative division had its central school— 
all provided with competent foreign professors or teachers. 
A large normal college in Tokio trained instructors for 
the schools in the interior in Western knowledge and 
Western methods of teaching ; and from that time to the 
present the wise and beneficent system of general educa- 
tion adopted by the Government has gone on extending 
itself into the remotest parts of the country. As men- 
tioned in a previous article, the number of foreign 
instructors was gradually reduced, first in the interior, 
afterwards at the capital, as Japanese trained at home or 
abroad became competent to take their places. The 
history of this remarkable spread of education in Japan 
will be found in the annual reports of the Minister of 
Education to the Emperor, and in an excellent series of 
papers published by the Japanese Commissioners to the 
Philadelphia Exhibition. The spirit in which this work 
15 carried out is well shown in a circular recently issued 
by the Minister of Education for the guidance of teachers 
in elementary schools. According to the Japan Alai/ 
this document contains sixteen clauses, embodying a 
number of directions for the conduct of school officials. 
The chief points are (1) ‘‘the importance of imparting a 
sound moral education to the students, both by precept 
and example, since the condition of a man’s heart is of 
far greater moment than the extent of his knowledge ; (2) 
the necessity of proper hygienic arrangements, which have 
more effect upon the health of the students than gymnastics 
or any other physical training; and (3) the value of mental 
energy in a teacher, for without it he cannot possibly 
support the fatigue and trouble of really careful tuition.”’ 
The circular goes on to advise teachers not to constitute 
themselves advocates of any particular religious or political 
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doctrines, and to take every opportunity of increasing 
their own stock of knowledge.1 

But while thus caring for the education of the youth of 
the country, that of its risen generation has not been 
neglected. Besides annua! and triennial domestic exhi- 
bitlons, museums have been established in most of the 
large towns in the country, and it is to these we would more 
particularly refer in the present article. It should be 
remarked at the outset that the Japanese are a nation of 
sightseers; not the vulgar, pushing, noisy mob to which 
we are too much accnstomed in this country, but a quiet, 
orderly, pleased, and pleasing crowd. They are always 
anxious to see something new; failing this, they are con- 
tent with their own temples and ancient festivals. In a 
visit to any of the numerous museums of Tokio or a 
Sunday or other holiday, the stranger from the West 
cannot fail to be struck with the order, good humour, and 
never-failing interest manifested by the people. The 
descriptions of the objects are generally very full and 
clear, so as to bring them within the meanest comprehen- 
sion; and when these are read out to a group by some 
one more learned than the rest, the exclamations of won- 
der, admiration, or delight are incessant, and form a 
pleasing contrast to languid or imperfect interest fre- 
quently taken by our own crowds in their museums. 

The first museum in Japan—the Hakwdutsu-huwan— 
was opened, as an experiment, in 1873. A few objects of 
Western manufacture and some Japanese productions 
were placed in the Confucian Temple, situated in one of 
the prettiest suburbs of Tokio. Vast crowds, attracted 
chiefly no doubt by the foreign exhibits, visited the place 
daily; and the Government, acting, we believe, on the 
advice of the governor of the city, determined to enlarge 
the exhibition considerably and make it permanent. It 
was accordingly removed toa more central position, the 
partially-dismantled residence of one of the old nobles 
being chosen for this purpose. Here the collection was 
deposited and gradually increased, until at the present 
time it fills a range of narrow buildings nearly a quarter 
of amilein length. This may be called the permanent 
museum of the capital. A visit to it would strike one 
accustomed to the museums of Europe with a certain 
sense of incongruity. Close to the lacquered bullock- 
carts and chairs of the emperors of a thousand years ago 
we find English machinery of yesterday: in one com- 
partment we see art treasures of a remote antiquity; in 
the next, Minton and Wedgwood ; a corridor containing 
a large and valuable collection of the old paper currency 
brings us, it may be, to a collection of modern glassware. 
This jogging together of the ancient and modern, of articles 
familiar in the homes in the West with the priceless art 
rarities of the East; of the products of the skill and 
loving care of old Japanese artists with, we may almost 
say, Brummagem, jars unpleasantly on foreign taste. But 
it must be remembered that this establishment is founded, 
not for the educated foreigner or even native, but for the 
Japanese shopkeeper, farmer, artisan, and Jabourer, 
whose interest is not a whit diminished when he passes 
from a beautful antique relic to a Bradford loom or a 
copy of the Milton shield. Indeed, we are not sure that 


x As an instance af the general spread of elementary education, the 
present writer may take this opportunity of mentiouing what he saw during 
an examination of some of the principal Japanese prisons in the summer and 
autumn of last year He found all the children and youths in gaol—in 
some cases numbering a few hundreds—attending the prison schools fur four 
or six hours each day, while the adults attended in the evenings and on 
Sundays. He saw in the chief penal settlement in Tokio about three 
hundred boys learn.ng reading, writing, and the simple rules of arithmetic. 
In the senior class the boys were learning ciphering with European figures 
from one of their own number. In the large prisons a teacher or teachers 
form portion of the staff; they are assisted by convicts who act as ushers or 
moniturs. In the smaller ones an inmate —generally a political prisoner—is 
selected as master, and enjoys in return certain small advantages. The 
prison system of Japan, theoretical and practical. would well repay examina- 
tion at the hands of a c.mpetent authority on penal discipline. ‘The preseat 
Governor of Hongkong, Sir John Pope Hennessy, who has had much experi- 

ence in the subject in his various governments, has expressed bis high 
| appreciation of the excellent condition of Japanese prisons. 
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the modern exhibits, trampery as many of them would 
undoubtedly appear to us, do not attract more attention 
than the productions of ancient Japanese art industry. 
We have even heard it suggested that, by placing these 
various articles under one roof, the Government desired 
to check in their people an unreasoning admiration of 
everything foreign, by showing them what Japanese 
themselves have done in the olden time. 

It would be impossible here to describe in detail even 
the most striking museums of the capital. The Govern- 
ment of the great northern island, Veso, have established 
one containing specimens of the flora, fauna, and other 
productions of that territory near the sacred grounds of 
Shiba. In the great park at Uyeno, a northern suburb 
of the city, the Education Department exhibits all the 
educational appliances of most of the civilised countries 
of the globe; while in the same neighbourhood is a 
smaller museum containing a collection of ancient art 
treasures, to which the Emperor himself has contributed. 
In all the chief towns throughout the country also— 
notably in Osaka, Kioto, and Nagoya—museums have 
been established by the local authorities. Sometimes 
these contain only specimens of the productions, natural 
and artificial, of the province in which they are situated ; 
but generally objects of more universal interest are to be 
seen. These, as we have before remarked, are thronged 
on holidays by crowds of eager sightseers, and it would be 
difficult, more especially for a foreign observer, to esti- 
mate accurately their beneficial effect on the nation at 
large, in humanising the people and stimulating healthy 
competition and production. 

The temporary exhibitions have been not less successes 
than the permanent museums. An annual exhibition of 
domestic products is held at Kioto, in the old palace 
grounds, and lasts for 100 days; and a triennial one on 
a large scale takes place in Tokio. This also is reserved 
for domestic productions. The second of these has just 
been closed, an Imperial prince representing the 
Emperor at the closing ceremonial. His Majesty, 
having attended at the inauguration and at the distri- 
bution of prizes, was able to say (we quote from the 
report of the Japan Gazette newspaper) that there were 
over 800,000 visitors in 122 days. Each of the speakers 
on this occasion bore witness to the value of these exhi- 
bitions, and noticed the marked improvement in the 
exhibits now over those of three years ago 

The prospectus of a domestic exhibition of trees and 
shrubs has just been issued. It is to take place in 
February next year, and besides specimens of the forests 
and plantations under Government, private individuals 
are Invited to send exhibits of timber. The exhibition 
will be under the control of the Department of Commerce 
and Agriculture, and the result will doubtless be an inter- 
change of knowledge which will be of the utmost value in 
a country where wood is one of the most universal neces- 
saries of life. 

Two years since a most interesting exhibition took 
place at Nara, the site of an ancient capital of Japan. It 
was confined wholly to Japanese antiquities, and was 
under the direct patronage of the Emperor, who contri- 
buted many of the most valuable articles. We have 
referred in a previous paper to the success of an exhibi- 
tion of the various instruments which have from time to 
time been employed to test the direction and intensity 
of earthquake shocks, which was held under the auspices 
of the Seismological Society of Tokio. 

As cognate to the subject of this article we imay refer 
to the public libraries of Japan. Lending libraries have 
existed in the country from very early times; but it is 
only recently that the Government have provided large 
collections of native and foreign works for students. One 
free library in Tokio, which was founded in 1873, contained 
a year ago 63,840 volumes of Chinese and Japanese works, 
5162 English books, 6547 Dutch, and about 2000 volumes 
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in other European languages. It possesses a large reading- 
room, provided with many leading foreign journals ; 
admission is wholly free, and permission to borrow books 
for a certain period is easily obtained. The number of 
readers is about three thousand a month. Another, con- 
taining about 143,000 volumes, including many ancient 
books and manuscripts, is practically free, an entrance 
fee of less than a halfpenny being charged. In addition 
to these many of the leading towns throughout the country 
are provided with free libraries, which are much used and 
appreciated by students. The cost of foreign books 
renders these institutions peculiarly valuable to natives, 
who, as a rule, cannot afford to pay our heavy prices, 

It will thus be seen that the introduction of museums 
and similar establishments was a happy move on the part 
of the Japanese Government; they are heartily appreciated 
by the people, and their educating influence is immense. 
With the exception of the newspaper press no Western 
institution has been so rapidly or so successfully accli- 
matised in Japan. 


THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRIC! T YA imam felons 


100l, 


HE Congress held its concluding sitting on Wednesday, 

the 5th inst., and was formally dissolved. Three 

international Commissions are to be appointed in accord- 
ance with the recommendations of the Congress, viz. :— 

1. A Commission to determine what length of mercury 
at zero Centigrade, with a section of a square millimetre, 
has a resistance equal to the theoretical Ohm, that is, to 
10 C.G.5S. units. 

z. A Commission for the following distinct purposes :— 
To arrange for a general system of observations of atmo- 
spheric electricity; to arrange for a general system of 
observations on earth-currents; to determine the best 
system of lightning-conductors ; to investigate the practi- 
cability of a general system of automatic transmission by 
telegraphic wires of the indications of meteorological in- 
struments. The idea of this last investigation is taken 
from the apparatus of M. van Rysselbergh, which we 
described in a previous notice. In fact it is understood 
that the Committee will report on the advisability of ex- 
tending to Europe generally the system which already 
exists in Belgium. 

3. An International Commission for fixing upon a 
standard of luminous intensity, to be used in measure- 
ments of electric lights, and for deciding upon the best 
methods of making such measurements, 

The following recommendations have also been made 
by the Congress :--That the diamcters of wires employed 
in telegraphy be stated in millimetres; that the cultiva- 
tion of the gutta-percha tree be guarded by suitable regu- 
lations, to prevent this important product from becoming 
scarce; that the Governments of the different countries 
be requested to legislate on the subject of submarine 
cables, the present state of the law being insufficient to 
guarantee the rights of property in such cables. 

In illustration of the present state of things Dr. C. W. 
Siemens mentioned a case where a cable which his firm 
had laid was wilfully cut by a captain who had caught it 
with his anchor in deep water, and the law afforded no 
remedy. It is also understood that regulations are to 
be made as to the repair of cables which are crossed by 
other cables belonging to a different company. 

A further recommendation, that all countries should 
adopt for ships engaged in laying cables the same code 
of signals which is already in use in English ships was 
withdrawn upon the presentation of indubitable evidence 
that the code in question was adopted months ago in a 
note signed by the representatives of all the nations 


concemed. : 
+ Continued from p. 533. 
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All the proceedings of the Congress have been con- 
ducted in French, and it was a nove} sensation to most of 
us to see our English friends mount the tribune and 
deliver their sentiments in French; a still more novel 
sensation to those who for the first time ventured upon 
such an undertaking themselves. You first rise in your 
place and say, Fe demande lt parole, at the same time 
holding up your hand to catch the eye of the president. 
On his replying, Vows aves fa parole, you walk from your 
place to the tribune, which is a raised platform in front 
of the audience, and there, with the eyes of the assembled 
savans of Europe fixed upon you, you must carry out 
your rash undertaking, with all your imperfections on 
your head. Itis like the sensation of diving for the first 
time into deep water, where you must swim or drown. 

In these international gatherings very wide deviations 
from the correct standards of grammar and pronunciation 
are indulgently tolerated, and the English have certainly 
not appeared to disadvantage as compared with the 
Germans; though it has been by no means a rare occur- 
rence to see a speaker of either of these nations in sore 
straits for want of a word. There is one great advan- 
tage in conducting a Congress in a foreign tongue, and 


that is that the difficulty of the situation puts a wholesome | 


check upon any tendency to verbiage on the part of 
a speaker; he is glad to express his meaning in 
the simplest manner that he can, and to desist as 
soon as his laborious task is accomplished; but this 
advantage is to some extent lost where, as on the 
present occasion, the language is the native tongue of 
half the members of the Coagress. Some of the later 
sittings were decidedly dull and unprofitable, being mainly 
occupied with prolix dissertations of no general interest. 
The Sadle des Séances, with its draped walls an1 high canvas 
roof, is vcry stifling to the voice, and much of what was 
said was insufficiently heard by the bulk of the audience. 

The official reports of the proceedings were taken not 
by shorthand writers, but by young men skilled in science, 
who wrote abstracts of the speeches in longhand during 
their delivery ; and it must be acknowledged that they 
did their work exceedingly well. The report thus taken 
of each meeting was printed and laid before the members 
at the next meeting, to be adopted before proceeding to 
any other business. It is called the proces verbal, and is 
treated like the minutes of an English meeting, but it is 
much fuller than our minutes usually are. 

So much of these reports as relates to the discussions 
on units has been reprinted in the Aéwue Scientijigque, No. 13. 
We have not observed reprints of any other discussions 
of the Congress. 

The jury are now hard at work. They have divided 
themselves into six groups, which are subdivided into 
fourteen classes according to the first fourteen classes of 
the catalogue ; and some of the more important of these 
classes have been still further subdivided ; the total num- 
ber of jurors being about 150, one-half of whom are 
French. By the help of this division of labour the 
official inspections of the exhibits have been, we believe, 
completed ; but some days will be devoted to carrying 
out a series of experimental tests, which have already 
been commenced ; and it is probable that some valuable 
data relative to electric lights and the machines which 


furnish their electricity will remain as one definite result | 


of the present Exhibition. 

In connection with these experiments a good story is 
told respecting resistance-coils. An eminent firm sent off 
several patterns of resistance-boxes to the Exhibition, 
but being out of one of their favourite types, they sup- 
plied its place by an empty box having exactly the out- 
ward appearance of the genuine article. As ill-luck 
would have it, the jury selected this particular box as 


being precisely what they wantcd to assist them in their | 


experiments, and asked for the loan of it. The repre- 
sentative on the spot, being ignorant of the sham, and 


appreciating the compliment paid to his house, lent the 
box with the utmost alacrity. The result can be better 
imagined than described. Application was then made to 
another eminent firm for a box which occupied a con- 
spicuous position in their case of exhibits; and this also 
turned out to be a dummy, but the joke was not carried 
so far this time, as the representative in charge at once 
declared the fact. 


(To be continued.) 


MOLT ES 

THE subscriptions received for the Rolleston Memorial Fund 
up to the present date amount to about 530/. Jt is hoped that 
this sum may shortly be considerably augmented, especially by 
subscripticns expected to be received from Oxford at the beginning 
of the present term. All promoters of the movement are re- 
quested to make its existence known to others likely to interest 
themselves in the matter, The treasurer is Mr. E. Chapman, of 
Frewen Hal!, Oxford. A general meeting will shortly be held 
to determine finally the form which the memorial shall take. 


Soon after the death of the late Prof, Rolleston, F.R.S., the 
delegates of the University Musenm at Oxford, acting with the 
advice of Prof. W. 1H. Flower, F.R.S., requested Mr. Robertson 
and Mr. Iatchett Jackson of the Anatomical Department to set 
in order the collection of Crania in the Museum illustrating the 
various races of mankind. The compilation of the Catalogue 
has just been completed by Mr. Hatchett Jackson, and the 
specimens arranged in the cases by him and Mr. Robertson. 
The collation of the Catalogne and the numbering of the speci- 
mens will shortly be carried out by the latter gentleman, The 
methed of arrangement is that adopted by Prof. Flower in the 
recently-issued Part I. of the Osteological Catalogue of Verte- 
brated Animals in the Museum of the Royal College of Surgeons. 
Students will consequently he enabled to compare with ease the 
Oxford collection with the collection in the ]lunterian Museum. 
The numbers at Oxford range from 1 to 1053 approximately—a 
rather larger total than the corresponding section in Prof, Flower’s 
Catalogue. The Oxford collection is pecnliarly rich in English 
specimens of a date prior to the Conqnest. There is a unique 
series of Crania from varivns Long Barrows ; and from the Round 
Barrows of the Yorkshire Wolds, obtained by Canon Greenwell 
in his excavations and presented by him to the University, together 
with other specimens chiefly from cist burials of the late Bronze 
period. The Roman and Roman-British number 180; the 
Anglo-Saxon 96. The races cf Ancient Egypt, of India with 
Ceylon, of New Zealand, the American Continent, and the 
various regions of Australia are well represented. There are five 
Tasmanian, seven Andamanese crania, and fine specimens of 
Zulus and Bushmen, There are besides large stores with which 
at present it has been found impossible to deal. And in the Cata- 
logue as it stands are not included varions skeletons and two sets of 
life-like casts—one set, replicas of those obtained in the voyage 
of the Astrolabe and presented many years ago to Dr. Acland, 
then Lee’s Reader of Anatomy at Christ Church, by Prof. Milne- 
Edwards the elder ; the other set, purchased in 1869, and repre- 
senting various aboriginal tribes of Australia. It may be added 
that during the present Long Vacation, Miss Cracroft, niece of 
the late Lady Franklin, has presented to the Anatomical Depart- 
ment fourteen portraits of Tasmanian aborigines, authenticated 
with the names of the individuals, their ages, and the districts 
whence they came, and admirably executed in water colour by 
Boch. 

AT a public meeting of the University College (London) Che- 
ical and Physical Society, to be held on Friday, October 21, 
at 7 p.m., Prof. Alex. W. Williamson, Ph.D., LL.D., F.R.5., 
will deliver an address on “ An Error in the Commonly-accepted 
Theory of Chemistry.” 


Oct, 13, 1981 | 
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Wz regret to learn from the American Naturalist of the death 
of Mr. Carlile P. Patterson, Superintendent of the U.S. Coast 
Survey. It is suppo-ed that Mr. Julius E. Hilgard, for a long 
time second officer of the Survey, will be promoted to the vacant 
post. 


Mr. ETHERIDGE, F.G.S., is, we are informed, leaving the 
Geological Survey to be Assistant-Keeper of the Geological 
Department at the British Museum of Natural History, South 
Ken:ington, 


THE meeting of the Iron and Steel Institute being held in 
Lond-n this week is probably the most intere.tingand important 
since the Institute was founded. Representatives of nearly 
every foreign Government are present, and the muster of foreign 
members is unusually larse. Several of the papers are of great 
practical and even scientific interest, and are sure to attract much 
attention and give rise to discussion, On Tuesday visits were 
paid to Messrs. Siemens’ works at Woolwich, and to the 
Victoria Docks, and in the evening the Lcrd Mayor enter- 
tained the Institute at dinner, Yesterday afternvon a visit 
was made to Woolwich Arsenal, and in the evening the 
annual dinner of the Institute was held at Willis’s Rooms, To- 
day the Smal]-Arms Factory at Enfield is to be visited, and the 
Carriage Works of ithe Great Eastern Railway at Stratford, and 
in the evening a conversazione will be held at S_uth Kensington 
Museum. To-morrow will be devoted to a visit to Newhaven 
and Brighton. 


THE scientific lecturers this winter at the London Institution, 
Finsbury Circus, will be Mr. Grant Allen (‘* An English Weed’’); 
Prof. H. E, Armstrong, F.R.S, (** The Economical Use of Coal- 
gas for Lighting and Heating”); Prof. W. E. Ayrton, F.R.S. 
(eelicm storage of Power”); Prof. R. S. Wall) Fakes: 
(**Comets”) ; Dr. Lionel S. Beale, F.R.S. (‘A Living Par- 
ticle”); Prof. R. Bentley (‘‘ Materials used for Paper”); Dr. 
James Geikie, F.R.S. (‘ The Ancient Glacier-systems of 
Europe”); Prof. J. W. Judd, F.R.S. (‘* Are there Coal-fields 
under London?”); Prof. E. Ray Lankester, F.R.S. (‘* Scor- 
pions, Terrestrial and Marine”); Prof. O. J. Lodge (‘* Elec. 
tricity versus Smoke”); Mr. John Perry (‘‘Spinning-tops”) $ 
Dr. W. H. Stone (‘* Singing, Speaking, and Stammeri: g ”) ; 
Mr. James Sully (‘* The Causation and Phenomena of Dreams”’) ; 
and the Rev. J. G. Wood (‘‘ The Hor:e’s Hoof”). 


A LETTER was read at the recent Social Science meeting at 
Saratoga from Mr, Charles Darwin to Mrs, Emily Talbot, in 
respon-e to her inquiries as to the inve-tigation of the mental 
and bodily development of infants. He specifies points of 
inquiry which it seems to him possess some scientific interest. 
** Does the education of the parent-, for instance, influence the 
mental powers of their children at any age, either at a very 
early or somewhat more advanced stage? This could perlaps 
he learned hy schcolmasters or mistresses, if a large number of 
children were first classed according to age and their mental 
attainments, and afterwards in accordance with the education of 
their parents, as far as this could be discovered. As observa- 
tion is one of the earliest faculties developed in young children, 
and as this power would probably be exerci.ed inan equal degree 
hy the children of educated and uneducated persons, it seems 
not impossible that any transmitted effect from education would 
be displayed only at a somewhat advanced age. It would be 
desirable to test statistically, in a similar ma mer, the truth of the 
often-repeated statement that coloured children at first learn as 
quickly as white children, but that they afterwards fall off in 
ptogress. If it could be proved that education acts not only on 
the individual, but by transmission on the race, this would he a 
great encouragement to all working on this all-important sub- 
ject. It is well known that children sometimes exhibit at a very 
early age strong special tastes, for which no cause can he 


assigned, although occasionally they may be accounted for 
by reversion to the ta:te or occupation of some progenitor ; and 
it would he interesting to learn how far such early tastes are 
persistent and influence the future career of the individual. In 
some instances such tastes die away without apparently leaving 
any after effect ; but it would be desirable to know how far this 
is commonly the case, as we shculd then know whether it were 
important to direct, as far as this is possible, the early tastes of 
our children. It may be more beneficial that a child should 
follow energetically some pursuit, of however trifling a nature, 
and thns acquire perseverance, than that he should be turned 
from it, because of no future advantage to him, 1 will mention 
one other small point of inqury in relation to very young 
children, which may pos-ibly prove important with re pect to 
the origin of language, but it could be investigated only by 
persons |o-sessing an accurate musical ear: children, even 
before they can articulate, express some of their feelings and 
desires by noives uttered in different notes. Tor instance, they 
make an interrogative noise, and others of assent and dissent in 
different tones, and it would, 1 think, be worth while to ascer- 
tain whether there is any uniformity in different children in the 
pitch of their voices under various frames of mind.” 


IN a letter to the A/adras Afail of September 8 on the we of 
gigantic :ea-weed as a protective agent for shores, Capt. J. H. 
Taylor, the Master-Superintendent of Madras, gives the following 
interesting ‘* sea-serpent ” story :—‘‘ A notable incident connected 
with this sea-weed, is recalled to my recollection, by Dr. Furnell’s 
letter, About fifteen years ago, while I was in my ship at 
anchor in Table Bay, an enormous monster, as it appeared, was 
seen drifting, or advancing itself round Green P: int, into the 
Harbour, Jt was more than one hundred feet in length, and 
moved with an undulating snake-like motion, Its head was 
crowned with what appeared to be long hair, and the keen- 
sighted among the affrighted observers declared they could see 
its eyes and distinguish its features. The military were called 
ont, and a brisk fire poured into it at a distance of about five 
hundred yards. It was hit several times, and portions of it 
knocked off. So serious were its evident injuries, that on its 
rounding the point it became quite still, and boats went off to 
examine it and complete its destruction, It was found to be a 
specimen of the sea-weed above mentioned, and it- stillness after 
the grievons injuries inflicted was due to its having left the 
ground swell and entered the quiet waters of the Bay.” 


Dr. B. W, RicHARDSON is about to continue the series of 
lectures delivered by him in the spring at the instance of the 
‘‘ Ladies’ Sanitary Association,” of Berners Street. The lectures 
are devoted generally to the subject of ‘‘ Domestic Sanitation.” 
In the forthcoming series, which will be commenced in the 
Lower Hall, Exeter Mall, on Saturday, the 22nd inst., the 
structure and functions of the nervous system, and the physical 
and mental training of the young, will occupya prominent place. 


THE Phylloxera Congress, to which we have already referred, 
was opened on Sunday at Bordeaux. 


Tue Rev. J. Hoshyns-Abrahall writes to the Zimes from 
Combe, near Woodstock, October 3 :—‘‘On October 1, about | 
8.42 p.m., when I was walking in a north-westerly direction, 
about three hundred yards north-we:t of Hanborough Station, 
which is three-qnarters of a mile north-west of Oxford, the 
eastern sky was suddenly flooded with a light that vied with that 
of the moon, which shone more than half full in the west, 
Turning round, 1 beheld a magnificent meteor, of a pale yellow 
hue, descending with a slow motion, vertically. It seemed larger 
than Jupiter, When I first saw it it, had dropped abont a third 
of the distance from the zenith to the horizon; after traver-ing 
another third of that space it burst without scattering any 
sparks,” 
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THE Exhibition of the Photographic Society is now open at 
the rooms of the Old Water-Colour Society in Pall Mall. 


A NEw form of compressed air locomotive engine, the inven- 
tlon of a Mr, Hardie, has been put to a practical, and, it is said, 
successful test in New York, on the Second Avenue elevated 
railroad. The compressed air is stored in four tubular tanks 
connected with each other by pipes so as virtually to form one 
large reservoir. It is said that asaving of 50 per cent. is effected 
on the cost of working a locomotive by the use of the new 
invention. 


A TELEGRAM from Geneva last Thursday states that another 
large rift has opened in the Tschingel, a circumstance which 
indicates that the mountain is still in movement. The inhabitants 
of Elm, many of whom had retnrned, have been again warned 
to leave their honses. 


WE have received a very interesting coloured pictnre of the 
moon, reprodnced from a telescopic painting by Mr, Henry 
Harrison of New York. It is the first of a series, and re- 
presents the moon at the stage of the three days crescent. The 
picture is twenty-four inches sqnare, with the moon eighteen 
inches in diameter, and the execution is excellent. It shows 
the earth-shine very distinctly on the surface in shadow, As 
to its accuracy, we notice from a letter by Prof. Harkness 
that it was tested at the United States Naval Observatory, and 
the result is stated to have been all that could be desired. This 
picture is to Le followed up by five others representing the 
moon at varions succeeding stages. The London agent for the 
picture is Mr. William Wesley. 

THE June number of the Fournal of the Straits Branch of the 
Royal Asiatic Society, published half-yearly (Lordon : Triibner 
and Co.) contains several nseful articles :—Some account of the 
mining districts of Lower Pérak, by J. Errington de la Croix ; 
The Folklore of the Malays, by W. E. Maxwell; Notes on 
the Rainfall of Singapore, by J. J. L. Wheatley; Journal of a 
voyage through the Straits of Malacca on an expedition to the 
Molucea Islands, by Capt, Walter Caulfield Lennox ; a sketch 
of the career of James Richardson Logan, by J, Turnbull 
Thomas; and a memorardum on the varions tribes inhabiting 
Penang and Province Wellesley, by J. R. Logan. A journal 
with snch a programme deserves every encouragement, and we 
hope it will receive it. 


THE Society for Promoting Christian Knowledge has issued 
a series of colonred zoological diagrams representing various 
typical specimens of animal life, from corals and anemones to 
mammals, They are accurately and nicely executed after Lente- 
mann’s Zoological Atlas for Schools. Why should we still have 
to go to Germany for such productions? 


UNDER the title of ‘‘ Anglo-Saxon Britain” Mr, Grant Allen 
has published (throngh the S.P.C.K.) aninteresting little volume 
on the early history of England. He bas taken pains to master 
all the results of recent research in archeology and ethnology, 
and therefore the book has a more scientific flavour than usual 
with such works. While adopting generally the views associated 
with the names of Freeman and Green, he shows independence 
of view, and treats his subject in an unusually unconventional 
manner. Either as a reading-book or as a text-book for the 
special period, it onght to he nseful; it is certainly interesting. 

In ‘* Miscellanies of Animal Life,” by Elizabeth Spooner 
(S.P.C.K.), the authoress has brought together a number of 
interesting and instructive extracts from various good authorities 
as to the habits of animals, which onght to prove interesting to 
children. 


THE double balloon ascent which we announced in onr last 
number took place at La Villette gasworks on Wednesday last 
week, at the appointed time. The weather was splendid, and 
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the two balloons were in view for some length of time ; tut the 
noise produced by the crackling of the net and the swinging of 
the aérostat prodnced such an effect on the sculler that he 
de-isted from his experiment, and contented himself after a few 
pulls with an ordinary ascent. The experiment will be tried 
shortly with more experienced aéronaunts. 


On October 18 a great electrical experiment will be made at 
the Paris Opera to test the effect of electric light on theatrical 
representations, The principal feature will be the lighting of a 
large number of Brush lamps by a magneto-electric machine 
revolving in the Palais de l’ Industrie. 


THE Ashton-under-Lyne Linnzan Bvtanical Society held its 
annual meeting on Sunday, October 2, Its members belong 
almost exclusively to the artisan class, and they are doing very 
good work. Under the anspices of the Ashton Biological 
Society they have undertaken the preparation of a complete flora 
and fauna of the district. The annual report gives particulars of 
the winter meetings and snmmer rambles of the members. It ts 
a remarkable and interesting fact that the science of botany has 
been steadily and successfully cultivated by the Lancashire 
artisans for a centnry, if not longer, and their meetings, hich 
are nnmerons, are held npon the Sundays. 


ALL our lady readers are familiar with the name of Pullar of 
Perth, whose practical application of science to dyeing seems to 
meet with general favour. The present representative of that 
firm, Mr. Robert Pullar, is evidently conscious of how much he 
owes to science, and has recently been endeavouring to make her 
some return, The name of the Perthshire Natnral Hi-tory 
Society is no donbt known to many of onr readers; its present 
president is Dr. James Geikie. At a recent meeting of the 
Society Mr. Pnllar handed over to the Society a handsome 
and commodions honse for their use, with accomn.odation for a 
mnseum, &c., Mr, Pullar himself having been the principal 
subscriber to the fnnd. The building will be known as the 
Moncrieffe Memorial Musenm, in memory of the late pre-ident 
of the Society, Sir Thomas Moncrieffe. We trnst, under the 
favourable conditions in which it now finds itself, the Perthshire 
Natural History Society will do even better wark than it has 
hitherto done, and that its museum will become a model of what 
a local museum onght to be. 


Mr. J. Harris STONE, M.A., will contribute to the Novem- 
ber number of Good HVords an article upon the Viking Ship 
which was recently discovered in Norway. The paper will be 
illustrated with woodents made from photographs taken by the 
author. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (A/acacus erythreus) from 
India, presented by Mr. Frank Smyth ; two Beautiful Parrakeets 
(Psephotus pulcherrimus), an Australian Quail (Syx@cus australis), 
a Regent Bird (Sericulus melinus), three Modest Grass Finches 
(dmadina modesta) from Australia, two Banded Grass Finches 
(Pephila cincta), two Bichenos Finches (Zstrelda bichenovt?) 
from Queensland, a Melodious Finch (Phonipara canora) from 
Cuha, a Blue-beaked Weaver Bird (Sfermospica hamatina) from 
West Africa, a Black-headed Finch (Afuna malacca) from India, 
two Ceylonese Hanging Parrakeets (Loriculus astaticus) from 
Ceylon, presented by Mr. T. HI. Bowyer Bower; two Dunlins 
(Tringa cinclus), a Ringed Plover (Gi gialitis hiaticula), British, 
presented by Mr. Edmnnd A. S. Elliot, M.R.C.S. ; a Common 
Viper (I%fera berus, var.), British, presented by Mr. L. A. 
Sandford ; two Axolotls (Sivedou mexicanus) from Mexico, pre- 
sented by Dr. Heneage Gibbes, F.Z.S.; a Leopard Tortoise 
(Testudo pardalis) from Sonth Africa, a Radiated Tortoise 
(Testudo radiata) from Madagascar, three Bell’s Cinixys (Cinixys 
éelliana) from Angola, presented by Sir John Kirk, C.M.Z.S. ; 
a Mog Deer (Cervits forcinus), a Hybrid Mesopotamian Fallow 
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Deer (between Cervus mesopotamicus §, and Cerzzs dama 9), a 
Hybrid Muntjac (between Cervus lacrymans 6, and Cervilus 
muntjac 2), born in the Gardens. 


GEOGRAPHICAL NOTES 


THE U.S. steamer Corzwnx, which has been searching for the 
missing, and we fear lost, ¥eaznetfe, has succeeded in reaching 
Wrangel Land, which has been annexed to the United States. 
We learn that it is probable that an international effort will be 
made next year to find traces of the Feannette ; our own Govern- 
ment has been moved in the matter, and may very possibly fit 
out a vessel for the purpose. 


THE French Geographical Society has received intelligence of 
the assa.sination of a young explorer, M. Henri Dufonr, by a 
tribe of the Ovambos, now at war with the Portuguese. M. Dufonr 
left Omorurn in company with some merchants in December 
last for the purpose of exploring the basin of the River Cumene, 
in Eastern Africa, On arriving at this river his companions 
deemed it expedient to abandon the enterprise, on which M. 
Dufour courageously resolved to continue his course alone. No 
tidings of him having reached Omoruru, an inquiry was insti- 
tuted, which led to the discovery of his untimely end. M. 
Dufour’s papers and effects have been found, but his body has 
not yet been recovered. 


THE current number of the Geographical Society’s Proceed: 
ings is chiefly remarkable for a very long instalment of the 
report of papers read at the Geographical Section of the British 
Association, including Sir J. Hooker’s address, Sir R. Temple’s 
paper on Asia, and Sir F. J. Evans’ on maritime discovery. 
The paper of this month’s number is one by Dr. Bell, of the 
Geological Survey of Canada, on the commercial importance 
of Hudson’s Bay, with remarks on recent surveys and explora- 
tions, which is accompanied by a large and carefully drawn map 
of the region. The most important of the geographical notes 
are those respecting Mr. J. M. Schuver’s journey in Africa and 
the proposition of the British Association that the Geographical 
Society should undertake a scientific expedition to Kilinna- 
ndjaro and Mount Kenia, with a subsidy of one hundred pounds. 
Another note records the presence of the first British traveller 
at Hami, but seemingly his name and plans are alike a mystery. 


WITH reference to the recent census of India the Pioneer 
learns that the census returns show a grand total of population 
for all India of 252,000,000, Figures amounting to 218,000,0c0 
can be compared with previous censuses, and show an increase 
of 6'2 per cent. But in some provinces apparent large increases 
may be due to the inaccuracy of previous enumerations, 
vincial totals are—Bengal, 68,800,0c00; Assam, 4,800,000; 
Madras, 30,800,000 ; Bombay, 13,900,000; ditto Native 
States, 6,900,000; Sind, 2,409,000; North-West Provinces, 

2,600,000; ditto Native States, 700,000; OQudh, 11,400,000 ; 
British Punjab, 18,700,000; Native ditto, 3,800,000; Central 
Provinces, 11,500,000; Berar, 2,600,000; British Burmah, 
3,700,0c0 ; Mysore, 4,100,000; Rajpootana, 11,000,000; Cen- 
tral India, 9,200,000 ; Hyderabad, 9,100,000. ‘The total makes 
males 123,000,000, females 118,000,000, The provincial in- 
creases per cent. as compared with previous censuses, are as fol- 
lows :—Bengal, 10; Assam, 19; Sind, 10; North-West, 6; 
Oudh, 1; Punjab, 7; Central Provinces, 25; Berar, 20; Bnr- 
mah, 35. The decreases are—Madras, 2'4 per cent. ; Bombay, 
*33; Mysore, 17. 

A SOMEWHAT curious boat has been built and launched at 
Granton, N.B., for use by the Rev. T. J. Comber, of the Baptist 
expedition on the Congo. With a view to its being at once 
portable and durable, this boat has been made of canvas, coated 
with a mixture of lampblack and tar, and is stretched into shape 
by malacca canes, while the interior consists of three movable 
nmbrella-shaped structures, which can be tightened a’ will; it has 
a partly-covered deck, and weighs only 60 Ibs. ; further, it can 
he easily taken to pieces, soas to be carried by two persons, 
and by a little arrangement will form a tent. 


Petermann’s Mittheilungen for October is filled up with two 
articles—one by Mr. W. H. Dall, on the hydrology of Behring 
sea and neighbouring waters, and Hofrath A. Kegel’s account 
of his expedition to Turfan in 1879. 


Messrs. BLACKWoopD have issued a tenth edition of Page's 
“Introductory Text-Book of Physical Geography,” revised 
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and enlarged by Prof. Lapworth, of the Mason College, 
Birmingham. 


Capt. PopELin, of the Belgian station at Karema, Lake 
Tanganyika, whose death was lately announced, appears to have 
died when on his way from Ujiji to the Mampara district, in 
Southern Uguha. 


ON SOME APPLICATIONS OF ELECTRIC 
ENERGY TO HORTICULTURE AND AGRI- 
CULTURE} 


N the Ist of March, 1880, I communicated to the Royal 
Society a paper ‘‘ On the Influenc: of Electric Light upon 
Vegetation, &c.,’’ in which I arrived at the conclusion that 
electric light was capable of producing upon plants effects com- 
parable to those of solar radiation ; that chlurophyll was pro- 
duced by it, and that bloom and fruit, rich in aroma and colour, 
could be developed by its aid. My experiments also went to 
prove that plants do not as a rule require a period of rest during 
the twenty-four hours of the day, but make increased and vigorous 
progress if subjected (in winter time) to solar light during the 
day and to electric light during the night. 

During the whole of last winter I continued my experiments 
on an enlarged scale, and it is my present purpose to give a short 
account of these experiments, and of some further applications 
of electric energy to farming operations (including the pumping 
of water, the sawing of timber, and chaff and root-cutting) at 
various distances, not exceeding half a mile from the source of 
power, giving useful employment during the daytime to the 
power-producing machinery, and thus reducing indirectly the 
cost of the light during the night-time. 

The arrangement consists of a high-pressure steam-engine of 
6 horse-power nominal, supplied by Messrs. Tangye Brothers, 
which gives motion to two dynamo-machines (Siemens D), con- 
nected seprrately to two electric lamps, each capable of emitting 
alight of about 5000 candle-power. One of these lamps was 
placed inside a glass house of 2318 cubic feet capacity, and the 
other was suspended at a heizht of 12 to 14 feet over some sunk 
greenhouses. The waste steam of the engine was condensed in 
a heater, whence the greenhouses take their circulating supply of 
hot water, thus saving the fuel that would otherwise be required 
to beat the stoves. 

The experiments were commenced on October 23, 1880, and 
were continued till May 7, 1881. The general plan of opera- 
tion consisted in lighting the electric lights, at firt at 6 o'clock, 
and during the short days at 5 o’clock every evening except Sun- 
day, continuing their action until dawn. : 

The ontside light was protected bya clear glass lantern, whilst 
the light inide the hou-e was left naked in the earlier experi- 
ments, one of my objects being to ascertain the relative effect of 
the light under these two conditions. The inside light was placed 
at one side over the entrance into the house, in front of a metallic 
reflector, to save the rays that would otherwise be lost to the 
plants within the house. 

The house was planted in the first place with peas, French 
heans, wheat, barley, and oats, as well as with cauliflowers, 
strawberries, raspberries, peaches, tomatoes, vines, and a variety 
of flowering plants, including roses, rhododendrons, and azaleas. 
All these plants being of a comparatively hardy character, the 
temperature in this house was maintained as nearly as possible a 
60° Fahr. 

The early effects observed were anything but satisfactory 
While under the influence of the light suspended in the open at 
over the sunk houses the beneficial effects due to the electric 
light, observed during the previous winter, repeated themselves, 
the plants in the house with the naked electric light soon mani- 
fested a withered appearance, Was this result the effect of the 
naked light, or was it the effect of the chemical products—nitro- 
genous compounds and carbonic acid—which are produced in the 
electric arc? 

Proceeding on the first named assumption, and with a view of 
softening the ray of the electric arc, small jets of steam were 
introduced into the house through tubes, drawing in atmospheric 
air with the steam, and producing the effect of clouds interposing 
themselves in an irregular fashion between the light and the plants. 
This treatment was decidedly heneficial to the plants, although care 
had to be taken not toincrease the amount of moisture thus intro- 


1 Paper read at the British Association by C. William Siemens, D.C.L. 
LL.D.. F.R.S. M. Inst. C.E, 
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duced beyond certain Jimits. As regards the chemical products 
it was thought that the:e would prove rather beneficial than 
otherwise, in furnishing the very ingredients upon which plant- 
life depends, and further that the constant supply of pure 
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carbonic acid re-ulting from the graduil combustion of the . 


carbon electrudes might render a diminution in the supply of 
fresh air po-sible, and thus lead to economy of fuel. The plants 
did not, however, take kindly to these innovations in their mode 
of life, and it was found necessary to put a lantern of clear glass 
round the light, for the double purpose of discharging the 
chemical products of the are, and of interposing an effectual 
screen between the arc and the plants under its influence. 


The effect of interpasing a mere thin sheet of clear glass , 
between the plants and the source of electric light was most | 


striking. On placing such a sheet of clear glass so as to intercept 
the rays of the electric light from a portion only of a plant, for 
instance a tomato plant, it was observed that in the course of a 
single night the line of demarcation was most distinctly shown 
upon the leaves. The portion of the plant under the direct in- 
fluence of the naked electric light, though at a distance from it 
of nine to ten feet, was distinctly shrivelled, wh -reas that portion 
under cover of the clear glass continued to show a healthy 
appearance, and this line of demarcation was distinctly visil:le 
on individual leaves. Not only the leaves, but the young stems 


of the plants soon showed signs of de truction when exposed to | 


the naked electric light, aud these destructive influences were per- 
ceptible, though in a less marked degree, at a distance of tu enty feet 
from the source of light. A ques'ion here presents itself that can 
hardly fail to excite the interest of the physiological botanist. The 
clear glass does nut apparently interee;t any of the luminous 
rays, which cannot therefore be the cause of the de-tructive 
action. Prof. Stokes showed, however, in 1853, that the 


electric arc is particularly rich in highly refrangible invi-ible | 


rays, and that these are largely absorbed in their passage through 
clear glass; it therefore appears reasonable to suppose that it 
is those highly refrangible rays beyond the visible spectrum that 
work destruction on vesetable cells, thus contrasting with the 
lumin us rays of less refrangibility, which, on the contrary, 
stimulate their organic action. 

Being desirous to follow np this inquiry a little further, I 
sowed a portion of the ground in the experimental conservatory 
with mustard and other quick-growing seeds, and divided tbe 
field into equal radial portions by means of a framework, ex- 
cluding diffused light, hut admitting light at equal distances 
from the electric are. The first section was under the action of 
the naked light, the second was covered with a pane of clear glas-, 
the third with yellow glass, the funrth with red, and the filth 
with blue gla:s. The relative progress of the plants was noted 
from day to day, and the differences of effect upon the deve- 
lopment of the plants was sufficiently striking to justify the 
following conclusions: — Under the clear glass the largest 
amount of and most vigorous growth was induced ; the yellow 
glass came next in order, but the plants, though nearly equal in 
size, were greatly inferior in colour and thickness of stem to 
those under the clear glass; the red glass gives 1ise to lanky 
growth and yellowish leaf, while the blue glass produces still 
more lanky growth and sickly leaf. The uncovered compart- 
ment showed a stunted groxth with a very dark and partly 
shrivelled leaf It should be observe:l that the electric light was 
kept on from five p.m. till six a.m. every night except Sundays 
during the experiment, which took place in January, 1881, but 
that diffused daylight wa; not excluded during the intervals ; 
also that circulation of air through the dividing framework was 
provided for. 

These result» are confirmatory of those obtained by Dr. J. W. 
Draper * in his valuable re-earches on plant cultivation in the solar 
spectrum in 1843, which led him to the conclu ion, in opposition 
to the then prevailing opinion, that the yellow ray, and not tbe 
violet ray, was most efficacious in premoting the decomposition 
of carbonic acid in the vegetable cell. 

Having, in consequence of these preliminary inquiries, deter- 
mined to surround the electric are with a clear glass lantern, 
more satisfactory results were soon observable. Thus, peas 
which had been sown at the end of October produced a harvest 
of tipe fruit on February 16, under the influence, with the excep- 
tion of Sunday night:, of continnous light, Kaspberry stalks 
put into the bouse on December 16 produced ripe fruit on 
March 1, and strawberry plants put in about the same time pro- 


* See “ Scientific Memoirs" by J. W. Draper, M.D., LL D. Memoir X. 
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duced ripe fruit of excellent flayour and colour on February 14. 
Vines which broke on December 26 produced ripe grapes of 
stronger flavour than usual on March 10, Wheat, barley, and 
oats sbot up with extraordinary rapidity under the influence of 
continuous light, but did not arrive at maturity ; their growth, 
having been to rapid for their strength, caused them to fall to 
ie Oe after having attained the height of about twelve 
inches. 

Seeds of wheat, barley, and oats, planted in the open air and 
grown under the influence of the external ele:tric light, produced, 
however, more satisfactory results ; having been sown in rows on 
January 6, they germinated with difficulty, on account of frost 
and snow on the ground, but developel rapidly when milder 
weather set In, and showed ripe grain by the end of June, 
having been aided in their growth by the electric light until the 
beginnin of May. 

Doubts have been expressed by some botanists whether plants 
grown and brought to maturity under the influence of continuous 
light would produce fruit capable of reproduction, aud in order 
to test this question the peas gathered on February 16 from the 
plants which had been grown under almost continuous light 
action were replanted on February 18. They vegetated in a 
few days, sowing every appearance of healthy growth. 

Further ev:dence on the same question will be obtained by Dr. 
Gilbert, F.R.S., who has undertaken to experiment upon the 
wheat, barley, and oats grown as above stated; but still more 
evidence will probably be required before all doubt on the subject 
can be allayed. 

I am aware that the great weight of the opinicn of Dr. Darwin 
goes in favour of the view that many plants, if not all of them, 
require diurnal rest for their norma] development. In his great 
work on ‘* The Movements of Plants’’ he deals in reality with 
plant life, as it exists under the alternating influence of solar 
light and darkness; he investigates with astonishing precision 
and minuteness their natural movements of circumnutation and 
nightly or nyctitropie action, but does not extend his inquiries 
to the conditions resulting from continusus light. He clearly 
proves that nyctitropic action is instituted to protect the delicate 
leaf-cells of plants from refrigeration by radiation into space, 
but it does not follow, I would submit, that this protecting 
power involves the necessity of the hurtful influence. May it 
not rather be inferred from Dr. Darwin’s investigations that the 
absence of lizht durin nigbt-time involved a difficulty to plant 
life that had to be met by special motor organs, which latter 
would perhaps be gradually dispensed with by plants if exposed 
to continual ligh> for some years or generations ? 

It is with vreat diffidence, and with ut wishing to generalise, that 
I feel bound to state as the re- ult of all my experiments, extending 
now over two winters, that although periodic darkness evidently 
favours growth in the sense of elongating the stalks of ,lants, 
tbe continuons stimulus of licht appears favourable for healthy 
development at a greatly accelerated pace, thr uzh all the stages 
of the annual life of the plant, from the early leaf to the 
ripened fruit. The latter is superior in size, in aroma, and in 
colour to that produced by alternating light, and the resulting 
seeds are not at any rate devoid of regerminating power. 

Further experiments are neces-ary, 1 am aware, before it 
would be safe to generalise, nor does this question of diurnal 
rest in any way bear u,on that of annual or winter rest, which 
probably most plants, that are not so-called annuals, do require. 

The beneficial influence of the electric light has been very 
manifest upon a banana palm, which at two periods of its 
existence, viz., during its early growth and at the time of the 
fruit development, was placed (in February and March of 1880 
and 1881) under the night action of one of the electric lights, 
set behind glass at a distance not exceeding two yards from the 
plant ; the result was a buach of fruit weighing 75 pounds, each 
banana being of unusual size, and pronounced by competent 
judges to be unsurpassed in flavour, Melons also, remarkable 
for size and aromatic flavour, have been produced under the 
influence cf continnous light in tbe early spring of 1880 and 
1881, and Lam confident that still better results may be realised 
when the best conditions of temperature and of proximity to the 
electric light have been thoroughly investigated. 

My object hitherto has rather been to ascertain the general 
condi ions necessary to yromote growth by the aid of electric 
light than the production of quantitative results; but I am 
disposed to think that the time is not far distant when the 
electric light will be found a valuable adjunct to the means at 
the disposal of the horticulturist, in making him really indepen- 
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dent of climate and season, and furnishing him with a power of 
producing new varieties. ; 

Before electro-horticulture can be entertained as a practical 
process it would be necessary however to j rove its cost, and 
my experiments of last winter were in part directed towards 
that object, Where water-power is available, the electric light 
can be produced at an extremely moderate cost, comprising car- 
bon electrodes, and wear and tear of and interest npon apparatus 
and machinery employed, which experience el-ewhere has al- 
ready shown to amount to 6¢, per hour for a ight of 5000 
vandles. The personal current attention requisite in that case 
consists simply in replacing the carbon electro:les every six or 
eight hours, which can be done without aj-preciable expense by 
the under-gardener in charge of the fires of the greenhouses. 

In my case no natural source of power was available, and a 
steam-engine had to be resorted to. ‘The engine of 6 normal 
horse-power which 1 employ to work the two electric lights of 
5000 candle-power cach, consumes 56 Ibs. of coal per hour (the 
engine being of the ordinary high-pressure type), which, taken 
at 20s, a ton, would amount to 67, or to 3¢. per light cf 5000 
candles. Lut against this expenditure has to he placed the 
saving of fuel effected in suppressing the stoves for heating the 
greenhouses, the a.aount of which I have not been able to ascer- 
tain aecurately, but it may safely be taken at two-thirds of the 
cost of coal for the engine, thus reducing the cost of the fuel per 
light to 1@, per hour; the total cost per light of 5000 candles 
will thus amount to 6¢,+1d.= 7a. per hour, 

This calculation would hold good if the electric light and 
engine power were required during say twelve hours p-r diem, 
but inasmuch as the light is not required during the daytime, 
and the firing of the boiler has nevertheless to be kept up 
in order tosupply heat to the greenhouses, it appears that during 
the daytime an amount of motive-power is lost equal to that 
employed during the night. 

In order to utilise this power I have devised means of working 
the dynamo-machine also during the daytime, and of transmitting 
the electric energy thus protuced by means of wires to different 
points of the farm, where such operations as chaff-cutting, 
>wede-slicing, timber-sawing, and water-pumping bave to be 
performed, 

These objects are accomplished hy means of small dynamo- 
machines place.| at the points where power i- required for the e 
various purposes, and which are in metallic connection with the 
current-yenerating dynamo-machine near the engine, ‘The con- 
neeting wires employed consist each cf a naked strand of copper 
wire supported on wooden pcles or on trees without the use of 
insulators, whilst the return-circuit is effected through the park- 
railing or wire fencing of the place, which is connected with 
both transmitting and working machines by means of short 
pieces of connecting wire. In order to insure the metallic con- 
tinnity of the wire fencing, eare has to be taken wherever there 
are gates to soldera piece of wire, buried belaw the gate, to the 
wire fencing on either side, 

As regards pumping the water, a 3-horse-power steam-engine 
was originally used, working two foree-pumps of 34-inch 
diameter, making thirty-six double strokes per minute, The 
same pumps are still employed, being now worked by a dynamo- 
machine weighing 4 cwt. When the cisterns at the h use, the 
gardens, and the farina require filling, the pumps are started by 
simply turning the commutator at the engine station, and in like 
manner the mechanical operations of the farm already referred 
to are accomplished by one and the same prime mover, 

It would be difficult in this in-tanee to state accurately the 
percentage of power actually received at the distant station, but 
in trying the same machines under similar circumstances of 
resistance with the aid of dynamometers, as much as 60 per cent. 
has been realised. 

In conclusion, I have ylea ure to state that the working of the 
electric light and trapsmi-sion of power for the various opera- 
tions just named are entirely under the charge of my head- 
gardener, Mr. Buchanan, assisted by the ordinary staft of 
under-gardeners and field-labourers, who probally Lefore never 
heard of the power of eleetricity, 

Electric transmis ion of power may eventually be applied 
also to thrashing, reaping, and plonghing. These objects are at 
the present time accomplished to a large extent by means of 
portable steam-engines, a class of engine which has attained a 
high degree of perfection; but the electrie motor presents the 
great advantage of lightness, its weight per horse- power being only 
2 ewt., whilst the weight of a portable engine with its boiler 
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filled with water may be taken at 15 cwt. per horse-power, More- 
over, the portable engine requires a continuous snpply of water 
and fucl, and involves skilled labour in the field, whilst the 
electrical engine receives its food through the wire (or a light 
rail upon which it may be made to m »ve about) from the central 
station, where power can be produced at a cheaper rate of ex- 
penditnre f:r fuel and labour than in the field. The use of 
secondary batteries may also he resorted to with advantage to 
store electrica! energy when it cannot be utilised. 

In thus acconpli-hing the work of a farm from a eentral- 
power station, considerable savings of plant and labour may be 
effected ; the engine-power will be chiefly required for day work, 
and its night werk fur the purposes of electro-horticulture will 
be a seeondary utilisation of the establishment, involvin< little 
extra expense. At the same time the means are provided of 
lightinz the hall and shrubbesies in the most perfect manner, and 
of producing effec s in landseape gardening that are strikingly 
beautiful, 


DHE ELECTRICAL DISCHAKGE, TLS (GOTaS 
FEU) A TLSY IPL OIETOUNS © 
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MONG the varic us cirenms tances hich combine to determine 
the character of the discharge, one of the most important is 
the size of the negative terminal, Andin this respect, as well as 
in others, the negative differs fundamentally from the positive, 
lf the negat've ke small, not so much in comparison with the 
positive as in alsolute magnitude, and ,e:ha;s al o in reference 
to the diameter of the tube, the tube will offer great ‘‘resist- 
ance,” as it is termed, to the passage of the discharge. On the 
other hand, if the negstive be large, the discharge passes with 
comparative ease. In the first case, even when the discharge 
pastes, stric are formed only with difficulty, if at all; in the 
second tiey are readily f rmed. This may ea ily he shown by 
using a tube with one smalland ove large terminal, which can 
he used alternately as positive and as negative; or hy a tube 
having a negative terminal of variable length. 

The same dependence of striation upon the size of the neza- 
tive may be shown in the case of a tube with a negative terminal 
of barely sufficient size, In this case, if the tube be touched hy 
the hand (an operstion which, as will be hereafter explained, is 
equivalent to enlarging the negative), striae will he bronght out 
clear and distinct, while withont this assistance they appear 
only in a confu-ed and irregular manner. 

Other characteristic features of the negative terminal would 
deserve our attention if time permitted Thus, the well-known 
phenome:a of the so-called ‘* Holtz tu'e” (or tu ve divided into 
compartments by diaphragms furnished with narrow pipes 
leading from one comparine .t to the next, and all pointed in 
one direction), show that a small aperture will serve as a nega- 
tive, but not as a positive terminal. This property has been 
generalised hy G ldstein, who, using as a negative terminal a 
cylinder of non-conducting substance pierced with fine holes, 
reproduces all the phenomena appertaining to an ordinary 
metallic negative. 

And, even apart from the phenomena of vacuum tubes, it 
would not be difficnlt to acduce instances showing the import- 
ance of the size of the negative terminal in electrical discharges 
generally, Of these 1 will now mention only the latest. In 
making some modifications of Planteé’s battery M de Pozzer has 
found that, if the negative electrode be made of a plate of lead 
of half 2 millimetre in thickness, and the positive of one of two- 
thirds of > millimetre, but the for..er double the size of the 
latter, great advantage arises from the greater size of the 
negative. The dicharge from a battery having a negative double 
as large as the positive lasted, on <n average of several experi- 
ments, for an hour; while that from a battery, in which tke 
sizes of the electrode were reversed, laste | only half an hour. 
The effect of a battery with electrodes of equal size appears to 
have been inter ediate to that of the two others. 

From these phenomena, and es ecia'ly from those of the 
moving terminal, as well as from other considerations, it appears 
that the general confi uration of the discharge is mainly deter- 
mined at the negstive terminal. 

In order, however, to experiment with any hore of progress 
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in our knowledge of the nature and modus opcrandi of the dis- 
charge, we ouzht to he in a position to modify the discharge, so 
as to compare it under different circumstances. The methods 
hitherto usually employed for this object have been an alteration 
in the gas used, an alteration of the pressure, and a diversity of 
figure in the tube or in its terminals. Of the general character 
of the changes due to such alterations we have already seen 
something, But, besides these alterations, which are of a struc- 
tural or instrumental character, it is also desirable to operate on 
a dischirge actually zz transit. One of the methods, in fact 
the only one, employed until lately is that of the magnet, which 
was used as long ago as the time of Grove, Pliicker, and other 
early experimenters. It is well known that a maynet will dis- 
place a movable conductor when carrying a current, according 
to laws established hy Ampére. ‘The same is true, in general 
terms, with respect to a discharge traversing an exhausted tube. 

Thus, in the tube now hefore you, you will see that when one 
pole of a magnet is presented tv the tube, the discharge is 
turown to one side of the tube ; and when the other pole is so 
presented the discharge is thrown to the other side. These two 
main features, however, very inadequately describe the actions of 
a magnet, which in fact operates separately not only upon each 
stria as a unit, but even upon the various parts of a stria in such 
a way as to deform it a. well as to displace it. But they involve 
the main characteristics of the magnetic action, and must suffice 
on the present occasion to show that in the magnet we have a 
powerful instrament for examiving the properties and functions 
of the discharge, even (if the term may be permitted) in the 
living specimen, 

The other principal mode of operating on the discharge con- 
sists in reducing it to what has been called the “ sensitive state”; 
z,é. to a state in which the position of the luminosity is affected 
hy the approach of a conductor to the tuhe. For the details of 
an experimental investigation into the phenomena of this state, 
and a discussion of the conclusions that may be drawn therefrom, 
the reader is referred to the Philosophical Transactions of 1879 
and 1880. But the following remarks may serve to convey some 
notion of the method and its issues. Sensitiveness is produced 
by breaking the circuit with a short interval of air, or, as it is 
usually described, by interposing an ‘‘air-spark” in one branch 


of the circuit, viz. either that leading from the positive, or in | 


that leading from the nezative, terminal of the machine to the 
tuhe, or hy otherwise rendering the discharge intermittent. The 


effect of this is to discharge the electricity discontinuously, so | 


that from time to time there passes into the tube a comparatively 
large quantity of electricity at a higher tension than would other- 
wise be the case. By this means the gas in the interior of the 
tube, or perhaps the interior surface of the tube itself, becomes 
momentarily charged with electricity, thus creating an electric 
tension, which may be discharged or ‘‘relieved ” by a displace- 
ment in the electricity on 2 conductor brouzht near, or in contact 
with, the tube. This causes or permits a discharge from the 
interior of the tube itself of the electricity of an opposite kind to 
that with which the tube itself is charged. If the air spark is 
on the positive side the charge on the tube is positive, and the 
relief negative, and vice vers@. From this it follows, as might 


have been expected, that the effect of the relief on the visible | 


discharge is different in the two cases. In each case the part of 
the inner surface of the tube nearest to the conductor acts as a 
quasi terminal, 
relief, being negative, tends to produce a dark space, and thereby 
gives the appearance of a repulsion of the Juminous column, 
With a negative air-spark the relief, heing positive, tends to pro- 
duce a stria; it thereby cau-es luminosity, and gives an appearance 
of attraction of the luminous column. 

The appearance of the luminous column when produced under 
the action of an air-spark is usually amorphous or unstratified, 
although this is not always the case. In the case of a positive 
air-spark the column is more or less constricted and confined to 
the central part of the tuhe; in the case of a negative air-spark 
it is more diffused, and usually fills the whole diameter of the 
tube. This is doubtless due to a gradual discharge frora the 
oe of the tube, and is in accordance with what has heen said 
above. 

Under suitable circumstances this relief discharge may he 
made to bring out artificial strize from an amorphous discharge, 
the position of the strize depending upon the character of the air- 
spark ured, The positions occupi-d by striae in the one case 
will be occupied by dark space, in the other, and zice versdé. 

The facts here adduced, together with many others based upon 


As a general rule, with a positive air-spark, the | 


| proves to he the case. 


a long series of experiments, all tend to the coiclnsion that, 
whatever the number or form of the strice in a stratified column, 
each stria is to be regarded as a physical unit, and that in each 
unit we have represented all the elements of a complete dis- 
charge. ‘The form of each stria is in every case determined by 
that of its immediate predecessor, reckoned from the negative 
end, This may be verified, among other ways, hy observing 
the form of the successive strice when distorted by the influence 
of a magnetic field. The same research has further established 
the fact that the negative glow and the haze behind it, which 
terminates in what is usually known as the negative dark space, 
is a stria turne 1 as it were inside out by the influence, the shape, 
and the character of the negative terminal. From the mode in 
which this stria is connected with the negative terminal it has 
heen called the ‘‘ anchored stria,” 

The relief effects, may, however, he produced equally well hy 
connecting a point on the surface of the tube with the opposite, 
or non-air-spark terminal, instead of with earth, By this means 
we supply a charge of electricity of the opposite name to that 
with which the tube has been charged, and obtain a result of a 
similar character to that of ordinary relief. 

Alongside of the relief effects above mentioned there is also 
a sy-tem of what we have termed ‘‘ special effects,’’ which latter 
are converse to the former, each to each, These are produced 
by connecting a point on the outside of the tube with the air- 
spark terminal itself. The special effect with a positive air- 
spark is equivalent to a relief effect with a negative air-spark, 
and zice versa. 

Lastly, all these effects may be produced by means of im- 
pulsive discharges to the outside of the tube from an independent 
source of electricity, such as a second Holtz machine. And, 
mutatis mutandis, the corresponding effects may be produced by 
this method even on a non-sensitive discharge. This completes 
the entire cycle of phenomena due to impulsive action @é extra. 

The character of these effects being known once for all, this 
impulsive action may be used as a test of the nature of a dis- 
charge (z.e. whether po.itive or negative) passing through a given 
tube. For example, we may experimentally verify in the case 
of a coil di-charge what might have been anticipated on the 
principles now established. Such a discharge is in fact equally 
intermittent from both ends. There is no reason why either 
terminal should be regarded as the air-spark terminal rather than 
the other. Hence we might expect that the discharge would be 
positive through about one-half of the tube, and negative through 
the remainder, with a neutral zone between them. And such 
But more than this, if we attach a small 
conden: er to either terminal of the tube, so as to tone down the 
impulsiveness of the discharge at that end, we can thereby alter 
the proportions of the positive and the nezative parts of the 
discharge and shift the position of the neutral zone at will. 

The distinctive character which itis thus po-sible to convey to 
the whole, or to the two parts of one and the same discharge, 
naturally leads us to examine whether it be not possible entirely 
to separate one from the other, and to produce what may he 
called a unipolar discharge. And this in fact may be done; hy 
connecting the one terminal of the tube through an air-spark to 
one branch of the circuit, and by leaving the other disconnected, 
we may pr duce a discharge which, having plunged blindly into 
the tube, and finding no response from the other end, returns 
upon itself, and finds exit by the way by which it came. The uni- 
polar discharge is essentially intermittent, and therefore sensitive ; 
the positive is conical in form and tapering towards its end; the 
negative is broad, and, so far as it extends, it fills the entire 
width of the tuhe. Lastly, two nnipolar discharges of the same 
name can be produced in the same tube ; they repel one another, 
and each returns like a single one. 

Fron these experiments we conclude that the independence of 


| the discharge from each terminal is so complete that we can at 


will cause discharges from the two terminals to be equal in 
intensity but opposite in sign (as in the case of the coil), 
or of any degree of inequality (as in the case of the coil with a 
small condenser). Or we can cause the discharge to he from 
one terminal only, the other terminal acting merely receptively 
(as in the case of the air-spark discharge) ; or we can cause the 
di-charge to pass from one terminal only and return to it, the 
other terminal not taking any part in the discharge ; or, finally, 
we can make the two terminals pour forth independent dis- 
charges of the same name, each of which passes back through the 
terminal whence it came. 

One of the most important consequences which follows from 
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these considerations is that the discharges at the two terminals 
of the tube are so far independent as to be primarily deter- 
niined each by the conditions at its own terminal, and only 
in a secondary degree, if at all, by the conditions that exist at 
the opposite terminal. And since the discharges are not neces- 
sarily the same at both terminals, the tuhe must contain free 
charges at different time:. A tube is therefore not like a con- 
ductor, but is an independent electrical system, holding much 
the same position as the air-vessel in a forcing-pump. All the 
electricity that goes into it goes out again, but this is true only 
when we consider the whole discharge from the beginning to 
the end, and it may not be true even approximately during a 
smal] finite time. This independence of the discharges from 
the two terminals in the passage of electricity through rarefied 
gases dissipates the error of seeking analogies in metallic con- 
duction ; and shows that any obedience to regular laws as to 
change of potential as we proceed along the tube, resistance, 
&c., must arise from the fact that the effects measured are really 
average effects over an interval of time very long compared 
with the duration of the individual discharges, 

The importance which attaches to the negative end of the 
dischurge has led experimenters to examine whether the features 
appertaining to it could not be still further enlarged. And the 
only thing requisite to carry the experiments to a limit was an 
instrumental method of improving the vacuum to the degree 
required. This was furni~hed by Mr, Crookes’ refinements on 
the Sprengel pump. In a series of most remarkable experi- 
ments he has shown, as mentioned above, not only that the 
striated column may be reduced to zero, but that the anchored 
stria itself may be so driven hack that the blank space in 
question may be made to occupy the entire length of the tube. 

When an exhaustion «uch as that described, or an exhaustion 
nearly equal to it, has heen reached, a phenomenon, previously 
noticed, but not before made the subject of serious inquiry, 
presents it elf, Certain parts of the interior surface of the tube 
become luminous with phosphorescent light. The colour of 
this light depends on the nature of the glass, and not in any 
way on the nature of the residual gas within the tube, nor on the 
substance of which the terminal is made. With German glass 
the phosphorescent light is green, with English glass it is bine. 
But the portion of the glass thus rendered luminous depends 
upon the form and position of the negative terminal. This 
phenomenon is supposed to be due to the streams of gaseous 
particles shot off from the neighbourhood of the negative ter- 
minal during the discharge. Although there is reason to think 
that the-e streams are an accompaniment rather than an integral 
part of the discharge, yet the particles would seem to be them- 
selves charged with electricity, inasmuch as their paths are 
affected by a magnet, just as is a movable conductor carrying a 
current, or a charged body in rapid motion. 

The whole subject of these streams, their power of heating 
metals and other substances, the shadows cast by bodies inter- 
posed in their path, and other properties of them, have been so 
well and so fully illustrated by Mr. Crookes both in published 
memoirs and ina lecture before this Association, that it is un- 
necessary for me now to dwell upon the subject in detail. 

Their nature and properties, however, having been thus in 
the main determined, these streams have proved a valuable 
auxiliary in an investigation of what have been called the 
“small time-quantities” involved in the discharge. The dis- 
charge is, as has been already shown, a complex phenomenon, 
the various parts of which, although not entirely separable, may 
be shown to occupy different periods of time; and the length of 
these periods may be compared with one another, and with other 
known electrical phenomena. We cannot, it is true, make any 
abso ute determinations of the time occupied in any of them, 
but we may still form a table of relative magnitudes of these 
smal] time-quantities. And 1 will now endeavour in a few 
words to give some idea of the nature of these quantities, and 
of the method whereby they have been measured. 

If we take a tube of such high exhaustion as to cause the 
discharge to become intermittent, or if we use a positive air- 
spark of sufficient length with a tube of fair exhaustion, phos- 
phorescent light, due to molecular streams, will be seen on the 
inner surface of the glass near the negative terminal. If then 
a patch of tinfoil, connected with earth, be placed on any other 
part of the tube, it will cause negative relief discharges to take 
place from the glass immediately within it, producing phosphor- 
escence on the opposite side of the tube, 

If any solid object, such as a piece of wie, should be present 


in the tube below the point of contact, it will cast a shadow on 
the phosphorescence, precisely as in Crookes’ experiments with 
the streams from the negative terminal. If there be two points 
of relief contact, the same object will throw two shadows, in 
directions conformable with radiations from each, To these, 
other experiments might be added. 

A determination of the precise directions in which these mole- 
cular -treams issue from a relieving surface is not a very simple 
problem ; and we must here content ourselves with showing that, 
in the case of intermittent discbarges at least, the streams do 
not issue normally. If a strip of tinfoil placed along the tube 
be used as a relieving surface, the phosphorescence takes the 
form of a sheet wrapped round the tube; if the strip be 
wrapped round the tub>, the phosphorescence takes the form of 
a sheet Iaid along the tube. If contact be made with the finger 
over a finite surface, or by a ring of wire laid close upon the 
tube, the phosphorescence takes the form, approximately, of 
the evolute of an ellipse. In all these cases the illumination is 
somewhat irregular ; but the geometrical elements of which the 
phosphorescent figure is composed, and the stripes or striations 
of more intense light, are always formed at right angles to the 
longer dimension of the contact piece. This being so, suppose 
that we place on the tube a strip in such a curve that the normal 
planes to the curve will pass through the tangent at the corre- 
sponding point of the image of the curve, z¢ the curve on the 
opposite side of the tube, each point of which is exactly oppo- 
site to a point on the tinfoil. In such a case all the striations 
will lie along the curve formed by the locus of the central 
patches of phosphorescence, and the result will he a single 
bright curved line of phosphorescence without any spreading 
out or striated margin. The curve fulfilling these conditions 
will be a helix, whose pitch is half a right angle. Experiment 
confirms the anticipation, 

One more step in the study of these molecular streams is 
necessary for our present purpose, namely, an application to 
them of the same method which we have used with the electrical 
discharges themselves ; viz. we must examine the effect of an 
inductive stream produced aé extra upon a direct stream due to 
the discharge inside the tube. These effects may he described 
generally as the interference of molecular streams, 

If the finger be placed upon a higbly exhausted tube through 
which a discharge with a positive air-spark is passing, the phos- 
phorescence due to the molecular streams from the negative 
terminal is seen to fade away from the place where the finger 
rests, and from a region lying thence in the direction of the 
positive terminal. The effect is that of a shadow over that part 
of the tube ; and as this is produced not by any real intervening 
object, but by an action from outside, we have termed it a 
“virtual shadow.” The phenomenon is due to a heating down 
of the streams of molecules coming from the negative terminal, 
by the transverse streams from the side of the tube immediately 
within the part touched. 

The interference of two molecular streams may be further 
illustrated by a variety of experiments, and in particular by 
arranging within the tube a conductor of some recognisable form 
—say skeleton tetrahedron. If the tube be touched at a place 
opposite to this object a shadow of the latter will be formed in 
the relief phosphorescence ; but if the tube be touched also at a 
point on which the conductor rests, the shadow will be splayed 
out in a striking manner, This splaying or bulging of the 
shadow is due to the interference of the molecular streams issuing 
from the surface of the conductor, which then acts as a guasi 
negative terminal, with the original relief streams issuing from 
the first point of contact. 

With the help of these properties we are able, by connecting 
a patch of tinfoil on the tube with earth, or with the negative 
terminal itself, or with a second patch elsewhere on the tube, to 
detect the presence or absence of a demand for negative elec- 
tricity ; to localise the main seat of such demand ; and even to 
compare the electrical condition of different parts of the tube at 
the same time or of the same parts at different times during the 
very passage of the discharge, In tbis way we approach the 
que-tion of the small time-quantities involved in the discharge, 

And, in the first place, it must be understood that the whole 
duration of one of these intermittent discharges is compri-ed 
within a period of which the most rapidly revolving mirror has 
been incompetent to give any account. It may be in the recol- 
lection of a few of my audience that when the discharge from 
my great induction-coil was exhibited at the Royal Institution 
with tubes on a revolving disk the discharge showed a durational 
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character as long as the coil alone was used; but as soon as a 
Leyden jar was introduced, which was in the main equivalent 
to an air-spark in a continuous current, the durational character 
disappeared, and nothing was visible but a bright line, the width 
of which depended, not upon the duration of the discharge, for 
uo velocity of rotation in any way affected it, but only on the 
width of the slit through which the discharge in the tube was 
seen. But, notwithstanding the extreme rapidity with which the 
discharge is effected, our experiments have already shown that 
the spark or discharge is a complicated phenomenon, the various 
parts of which take place in a certain order or sequence of time ; 
and that in virtue of this sequence we have succeeded, at the 
various pressures comprised within our range, in affecting and 
modifying it é¢vansitu. This suggested the idea that, although 
the subject is surrounded with difficulties, it might still be 
possible to form some relative estimate, at all events, of the 
time occupied by the various parts of which the whole pheno- 
menon is composed. And in fulfilment of this the following are 
some of the conclusions to whicb we have been Jed. 

The time occupied in the passage of electricity of either name 
along the tube is greater than that occupied in its passage along 
an equal length of wire. 

This may be shown by connecting metallically a piece of tin- 
foil near the air-spark terminal with another near the distant 
terminal; for it is then seen that the former derives as much 
relief from the latter as if the latter were not on the tuhe, This 
shows (1) that at the time when the electric disturbance reached 
the nearer piece of tinfoil the more distant piece was unaffected, 
and (2) that the disturbance propagated along the wire reached 
the second piece before the arrival of the same di-turhance 
propagated witbin the tube. 

The negative discharge occupies a period greater than that 
required by the particles composing the molecular streams to 
traverse the length of the tube, but comparable with it. 

Proofs of this proposition are to be found in the phenomena 
of virtual shadows, and in other instances of the interference of 
molecular streains ; but, omitting detailed experiments, the gene- 
ral argument on which the above conclusion is based is as follows : 
If two molecular streams, one’issuing with positive relief from 
the side of the tube, the other coming from the negative ter- 
minal, show signs of interference, it is clear that the former of 
‘hese, which certainly started first, must have coutinued to flow, 
at all ev. nts, until the arrival of the latter. 

The time occupied by the passage of electricity of cither name 
along the tube is incomparably shorter than that occupied by the 
emission of the molecular streams, or (what is the same thing) 
the time occupied by the negative discharge. 

In sup, ort of this conclusion we have time only to mention a 
single experiment. IF two pieces of tinfoil connected by a wire 
be placed, one near the negative, the other near the positive end 
of a tnbe through which a negative discharge with a rather long 
air-spark is passing, the former will show relief (positive) effects, 
the latter special (negative) effects ; but no phosphorescence will 
be caused at the latter, however long the air-spark used. When 
the second patch is lifted off the tube and placed upon another 
through which no current is passing, phosphorescence is imme- 
diately produced. The explanation of this appears to he as 
follows: The negative electricity, bursting into the tube, sum- 
mons all the positive which it can draw from the tinfoil. This 
is answered so promptly, that the second patch gives up to the 
first through the medium of the wire all the po-itive that it can 
yield, or, which is the same thing, draws off from the first all 
the negative that it can obtain; and th’s is done before the 
advancing negative reaches the distant patch. But so rapidly 
does the negative advance, that it reaches the distant patch 
before the molecular streams have had time to flow from the 
latter in a sufficient stream to produce phosphorescence ; and it 
‘eaches it in time to revoke the supply of positive to the nearer, 
and to draw back the supply of negative which would bave come 
to, and with it the molecular streams which would otherwise 
have flowed from, the further patch. When the second patch is 
placed on an independent tube, where no such revocation is 
possible, phosphorescence actually appears, showing that the 
revocation 1% n> mere supposition, but a real phenomenon, 

_ From the last two laws it follows as a consequence that nega- 
tive electricity, and therefore also electricity of either name, in 
the tube outruns the molecular streams, 

We may now fairly ask whether the phenomena which we 
have been studying have any counterpart in the larger operations 
of nature which are going on arouud us, and whether the con- 
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clusions to which we have been led afford any explanation of 
observed facts? Many natural phenomena doubtless fundamen- 
tally depend upon electricity; how many we hardly yet know. 
But there are two in particular, namely, lightning and the 
aurora, which are unquestionably electrical, and whose corre- 
spondence with the spark proper, and with the discharge in 
rarefied gases, respectively has often been noticed, On these I 
venture to offer a few remarks. 

To say that both of these phenomena are dependent on the 
electrical state of the atmosphere is not saying much ; both for 
other reasons, and especially because we do not know upon what 
atmospheric electricity itself depends. But it is clear that it is 
to a knowledge of the distribution of such electricity that we 
mu-t look for a proximate, as well as an approximate, explanation 
of the facts, 

Tn a thunder-cloud we have an aggregation of aqueous particles 
small enough to remain, temporarily at least, suspended in the 
air, All of these, it would appear, are similarly electrified, and 
by their mutual repulsion are restrained from further coalescence. 
By their presence tbe ground below the cloud becomes indue- 
tively electrified in the opposite sense ; and as soon as the cloud 
by its motion comes within sparking distance, or by an increase 
of its charge attains sufficient tension, a spark discharge takes 
place, which, as we have seen above, is a flash of lightning. A 
similar action may naturally take place between two clouds 
oppositely electrified. The electrical tension required for a 
flash of lightning is of course enormous, It has heen calculated 
that in order to produce directly from a battery of the most 
favourable construction a spark of 42 inches, equal to that given 
from ny great induction-coil, from 60,000 to 100,000 cells would 
be necessary ; while for a flash of lightning a mile long not less 
than 3,500,000 cell, would be required. 

In some interesting experiments on water flowing from a small 
orifice in a cistern Lord Rayleigh has found that the breaking of 
the continuons column into drops is che¢hed by communicaung 
to it a small charge of electricity ; but that it is promoted by a 
large charge. We may imagine with him that something of the 
same kind tal.es place in the cloud ; and th t before the flash the 
aqueous particles are kept apart by mutual repulsion due to their 
being all highly charged with electricity of the same name ; but 
that after the flash they are left either without charge or with =) 
slight a charge as to promote their coalesceuce and their 
consequent fall in the form of rain, This would be an explana- 
tion of the well known downpour which frequently occurs after 
a flash of lightning. 

There is more.ver another form of lightning to which the dis- 
charge in our vacuum-tubes offers, to say no more of it, consider- 
able analogy, namely, that commonly known as ball lightning. 
The appearance of ball lightning is described as that of a 
luminosity or ball of fire moving generally towards the earth, in 
a direction more or less oblique, and disappearing in most vases 
before reaching the ground. In some tubes, the exhaustion of 
which is very moderate, say, having a pressure of several milli- 
metres of mercury, it happens not only that the blocks of light 
termed entities by Mr. De La Rue are formed, but also that 
these entities travel along the tube from the immediate neigh- 
bourhood of the positive terminal to a finite distance in the 
direction of the negative, and then disappear. It would seem 
not unreasonable to sup, ose that ball lightning is due to condi- 
tions not dissimilar to those of such tubes, namely, to a di:charge 
occurring in the upper regions of the air, at an elevation of per- 
haps twenty miles, more or less, where the pressure is moderate, 
that is to say, greater than that under which an auroral-like dis~ 
play could take place, and yet Iess than that which would give 
rise to a true spark or ordinary flash of lightning. And if 
further we effect the discharge in the tuhe by the gradual out- 
pouring of electricity from a charged Leyden battery, or other 
condenser, through a suitable resistance, or if we use an induc- 
tion-coil, then the condenser, or coil, will represent the charged 
cloud, or portion of the atmosphere, from which the phenomenon 
proceeds ; and the analogy will perhaps be considered sufficiem ly 
close to render further observations in provf or disproof of the 
theory desirable. : 

Let us now turn to the anrora, Sufficient experiments haye 
been made this evening to show that the discharge in rarefied 
gases differs from that in gases at higber ; ressures ; and that the 
difference corresponds exactly to that observed between the 
diffused, gen‘le, and flickering play of the aurora and the sudden 
cravhing spark of a flash of lightning. It is also abundantly 
clear that at an clevation of twenty or thirty miles above the 
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earth’s surface the atmospheric rarefaction must be such as to 
convert what would be lightning at a lower leve into a discharge 
similar in the wain to that in a vacunm tube, 

Further, it is an ascertained fact that a dilterence of electrical 
condition in different portions of the atmosphere often prevails. 
We have, therefore, not unfrequently present in regions at 
moderate elevations, say from twenty to hfty miles, all the con- 
ditions necessary for the production of an auroral display. 

And not only so, but our experiments enable us to determine, 
at all events approximately, some limits of elevation within 
which this phenomenon can occur, and thereby to check the 
very divergent estitwates of those who have observed it, Esti- 
mates of the altitude at which the auroral discharge takes place 
have been mide from simultaneous observations at different 
points, and these have ranged up to fifty or sixty, and eve. to 
281 miles. But even the lowest of these appears to be im- 
probable. The pressure at which the resistance of air is least is 
a little less than ‘4 of a millimetre of mercury; and the corre- 
sponding elevation is about thirty-eight miles. A vacuum tuhe 
measured by hundred-thousandths of an atmosphere would 
correspond to an elevation of a little more than eighty-one 
miles. Through a bydroge1 vacuum at this pressure Mr, De 
La Rue failed to obtain a discharge with 11,000 cclls; :nd he 
adds that ‘‘it may be assumed that at this height the discharge 
would he considerably less brilliant than at thirty-eight miles, 
should snch occur.” 

It seems to be a well-ascertained fact that in high latitudes 
there are fewer thunderstorms and more auroras than in lower 
latitudes. This fact points tothe conclusion that, after a disturb- 
ance, the re-distribution of atmospheric electricity is effected by 
one process or by the other, according to, or rather in con- 
sequence of, the meteorological differences between arctic, 
temperate, and tropical regions. In colder regions, where the 
air is generally drier, and, consequently, a better insulator than 
in warmer, there is Jess liability to a discharge taking place in 
the lower and denser strata; that is, there is less lability to 
lightning. But at higher levels the rarefaction may compensate 
this, and cause an auro al discharge to take place instead. 

There are other features in which a comparison may be made 
between the auroral light and vacuum discharge-. These dis- 
charges, when free to arrange themselves in a magnetic field, 
follow the lines of force; the auroral streamers appear to run 
parallel to the dipping needle. The colour of such discharges 
varies with the exhaustion; tbat of the aurora varies, like that of 
an air-vacnum, from red almost to white ; and in the absence of 
independent observations to the contrary, we may fairly attribute 
the variety of tint in the aurora partly to a diver-ity of elevation, 
and, consequently, of rarefaction in the region where it takes 
plece, but partly also perbaps to the electrical conditions present 
anterior to the passage of the discharge. 

These and other features of the phencmenon of the aurora, as 
well as the kindred subjects of earth currents, the disturbances 
of the magnetic needle, and the connection of the whole with 
solar radiation as a predisposing cause, have been brought to- 
gether under one theoretic view by Prof. Stokes, to whom I 
am indebted for much of what I have here said on the snbject. 

Having thus gone through, so far as circumstanc’s permitted, 
the experimental and inductive parts of my subject, it might 
have been very pleasant to have cast aside for a few moments 
the links which connect strict induction with what may be termed 
the fixed points of ascertained fact ; and, restrained only by the 
more elastic bonds of scientific imagination, to have indulged in 
speculations about things still lying on the borders of science 
and of dreamland. But 1 must leave each of you to follow out 
this vein of thouzht after your own fashion; ard, confinin:z 
myself to a single remark, I will simply indicate the direction 
in which my own thoughts on the present subject are inclined to 
turn. The remark is this: If in the search fora solution of the 
mystery of electricity there be one element more deserving our 
attention rather than another, it is that of time. We have utilised 
this element in our experiments with the revolving mirror; and 
we have tcuched upon its more subtle influences in our conclu- 
sions about the small time quantities in relation to the discharge. 

All operations of nature take place in time. It is in the time- 
sequence of phases, often apparently simultaneous, but in reality 
successive, that we may hope to strike the origin of many com- 
plicated phenomena. Time is the ocean beneath whose waves 
and whose currents the secret fountains of truth are to be sought. 
Time is the ocean whose mighty stream encircles our life. Time 
as the ocean whose ‘‘ countless smiles’’ gave birth to Venus and 


the Nereids and all the infinite forms of beanty and of bright- 
ness which play around our youth ‘Time is the ocean from 
whence sprang also the steeds of Neptune, typical of the strength 
of our move matnre years, ‘Time is the ocean in whose loving 
arms we fall asleep, when the sun sinks low on the borizon, and 
the shades of night are creeping over the heavens, and all things 
tell us that onr course is run. 


BIOLOGY AS AN ACADEMICAL STUDY? 
ai 
[tT may belp to the understanding of what I mean by a sound 
method of biological teaching if I give a brief outline of the 
course of study I hope to pursue with my students this session, 
It is hardly necessary for me to state that this course is derived 
from Prof, Huxley’s by a natural proce:s of descent with 
modification. 

In the first place there will be some four or five lecture- on a 
common flowering plant, giving an account of its ordinary 
structure as seen by the naked eye, of its microscopic structure, 
of its physiology, and of the process of its development. After 
each lecture the students will examine for themselves the plant 
described, learning not only to dissect it in the ordinary way, 
but to make preparations for the microscope. By this means 
they will be familiarised with the use of the microscope, the 
employment of staining fluids, and other reagents used in the 
investigation of minu'e structure, and witb the chief processes of 
manipulation, As the laboratory will be oj en for nine hours a 
week, so as to give three hours for working out what has been 
described in each bonr’s lecture, it is to he expected that a 
student of average intelligence will, by the time this part of the 
course is over, have a very fair notion of what a flowering 
plant is, of the pr: cesses by which its life is carried on, and of 
the manner in which it originates. 

The next few lectures, and the correspondinz portion of the 
practical course, will be occupied with a similar treatment of an 
animal: the one selected, as on the whole the most convenient 
and tbe most instructive, being the common sea crayfish of our 
markets. In the examination of this organism, the students 
will learn something of the art of dissection, and will further 
apply the knowledge of microscopic structure which the study of 
the plant has given them, to the far more difficult problems of 
animal histology. The study of the crayfish, and the comparison 
of it, point by point, with the plant, should give a clear conce 2- 
tion of the main points of difference and of likeness between the 
more highly organised animals and plants—between aniu als and 
plants as they are generally known to us. 

In dealing with these types in the lectures it will be my aim 
always to proceed from the known to the unknown; to begin 
with points which every one who has seen a flowering plant or a 
crayfish mu-t have noticed, gradually leading up to such points 
of structure as require minute observation to verify them, and 
above all never to give a definition or a general statement 
without first supplying the facts from which it is legitimately 
deducible, 

Next, I propose to take a number of types selected on the one 
hand from the lowest plants, on the other from the lowest 
animals: to show how these unicellular orgauisms agree in 
structure and in the nature of their physiological processes with 
the individual cells of which the bodies of the higher plants and 
animals are made up, and to point out how, in deawing with 
these lowest members of the two kingdoms of organic nature, 
the boundary line between the two kingdoms tends to disappear, 
and it becomes very difficult, sometimes even impossible, t> say 
what isa plant and what an animal. The study of these lowly 
forms will also lead to the question of the origin of life, and it 
will be necessary to say something of the attempts which have 
been made to establish the doctrine of spontaneous generation, 
and to discus their value, 

The con-ideration of a few other animal and vegetable types, 
especially such as, although multicellular, exhitit none of the 
complex tissues found in the higher animals and plants, will 
bring the introductory part of the course to a close—tbe part 
which deals with the general facts and principles of biology. In 
it the student should learn how animals and plants agree with 
and differ from each other, and from inorganic bodies ; what are 
the relations of animals and plants to one another, and to 
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inorganic nature ; what is meant by differentiation of structure, 
and by the division of physiological labour exhibited by the 
higher organisms in contradistinction to the lower. He will also 
have gained some conception of the all-important truth that the 
higher organisms begin life as a simple cell, comparable to an 
entire unicellular organism, and that, of that cell, the animal or 
plant itself, as well as every element of its fully-formed tissues, 
is a lineal descendant. And these matters will be impressed 
upon his mind hy actual verification of all the more important 
points; so that he will, it is hoped, have begnn to learn the 
first duty of the student of science—to take things on trust only 
so long as he is unable to bring them to the test of observa- 
tion and experiment. 

The whole of this part of the course is a modification, adapted 
to local requirements, of Prof. Huxley’s well-known ‘‘ Genera 
Biology” conrse. It will be seen at once that it serves as an 
introduc‘ion both to botany and zoology, forming a starting- 
point from which lectures on both these subjects may diverge. 
T hope to give a few lectures on structural botany on Monday 
evenings, but the remainder of the ordinary biology course will 
be purely zoological, dealing chiefly with animal morphology, 
or comparative anatomy, as opposed to systematic zoology. It 
is gradually being acknowleged by those most competent to 
form an opinion, that zoology in this latter sense is a subject of 
no educational value whatever—I mean as far as the beginner is 
concerned—since it necessarily follows a course exactly the 
opposite of that which the scientific novice should pursue, It 
begins with generalisations, and ends with details; it provides 
elaborate systems of classification without giving even an ele- 
mentary knowledge of the totality of organisation of a single 
animal, and—what is most mischievous for the beginner—it 
regularly ignores facts not of ‘‘classificatory importance,” and 
so tends to offer a premium on superficiality. 

The principal groups of animals will therefore be treated 
partly by the description of “types,” selected as exhibiting the 
chief characteristics of the group, partly by the comparative 
method—that is, by taking up a particular organ or set of 
organs and tracing the modifications it presents through a series 
of groups. The more important fossil members of any division 
will be considered along with the recent forms, a good deal will 
be said of the embryology or development of the chief types, 
and the main facts of their distribution in space and time will 
be considered, as well as the question of classification and the 
principles upon which it is conducted. 

Frum time to time the necessity will arise of discussing the 
relations between these several divisions of the subject and the 
explanations of them, It will be shown, for instance, that a 
proximate explanation of the extraordinary changes undergone 
by an animal in its development from the egg is afforded by the 
theory that the evolution of the individual is a recapitulation— 
much abbreviated and distorted—of the evolution of the species. 
Or, to take another example, it will be pointed ont that in tbe 
doctrine of evolution we have the only satisfactory explanation 
of the fact that in tracing back the history in past time of many 
groups, the boundaries between them tend to disappear, and spe- 
cies are found at last assignable to no existing group, but com- 
bining in themselves the character of two or more. Asastriking 
example I may mention the recent discovery of the second known 
specimen of the fossil called Archeofteryx, hitherto suppo-ed 
to be a true bird, althonvh exhibiting certain approximations 
towards reptiles, It is now known that Archzeopteryx is com- 
pletely intermediate between reptiles and birds—that it is indeed 
a feathered reptile ; and it cannot be doubted tbat we have here 
clearly indicated the line of descent of the group of birds, at the 
present day so sharply separated from all other vertebrate ani- 
mals, In the same way the mammalia, when traced back to the 
earlier tertiaries, are fonnd to he represented by animals which 
are neither marsupials nor rodents, carnivores nor herbivores, but 
form a common group of generalised forms, from which the 
well-marked orders of mammals as we know them to-day are 
seen gradually to diverge as we trace the fossils from the lower 
to the upper tertiaries, 

While this the greater part of the course is going on, the 
laboratory work will consist in the dissection of one or more 
common animals selected as types of each of the chief groups. 
The Mollu ca, for instance, will be illustrated by the cockle or 
mussel, the slug, and perhaps the octopus; the great group of 
articulated animals by the crab, sandhopper, beetle, moth, spider, 
millepede, &c. ; the Vertebrata by some common fish, such as 
the red cod, by a frog if it can be had, by a pigeon and a rabbit. 
In this way the student will become familiar with the entire 
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organisation of a sufficient number of animal types to enable him 
to understand the description of other types given him in lectnres 
or in books, Further illustrations ol many points of importance 
will be afforded him by the examination of specimens from the 
museum, notably in the case of fossils, and in that of the skele- 
ton, which latter, apart from its purely scientific importance, 
affords an excellent training for the faculties of observation, of 
comparison, and of memory. Moreover, if the time holds out 1 
hope to be able to let the students see for themselves some of the 
chief stages in the development of the common fowl—the most 
convenient starting-point for the study of embryology. 

Lastly, from time to time short practical examinations will be 
held. Subjects will be provided differing from those already 
seen, and the student will be encouraged to investigate their 
structure without help, and to compare the results thus obtained 
with those of the more formal work, 

I think no one will doubt that a course of this sort must fur- 
nish a true discipline. Whether as a discipline it is superior, 
cateris paribus, to a classical cour,e—to a study of the grammar 
and construction of the Latin and Greek langnages, and a certain 
acquaintance with their literature, 1 must leave to the decision 
of those who know more of the latter subjects than myself. 
Certainly a consideration of the faculties the two studies are 
likely to bring into play, train, and develop, leads one, in the 
absence of other data, save the sad memories of one’s own 
school work, to assign a distinctly higher value to scientific thau 
to grammatical study as a mental training. Bunt this point has 
been so often insisted on by men whose words carry weight that 
no remarks of mine are needed. What I consider it my busi- 
ness to point out is the way in which a course in my own branch 
of natural science sbould, and the way in which it should not, be 
carried on, and I feel convinced that even those who have no 
knowledge of the subject will see that the training afforded by 
the course of which I have given a brief outline in observation, 
in induction and deduction, in the comparative method, and in 
the true understanding of the relations between canse and effect, 
is not easily surpassed, to say nothing of the less important, 
though by no means to be despised, training of the memory, and 
of the exercise of the imagination provided by theories of molec- 
ular structure, and their application to morphological and physio- 
logical problems. 

As to the effect of these stndies upon still higher faculties, I 
feel that I cannot do better than quote a well-known passage 
from a lecture of Prof. Huxley’s, delivered nearly twenty-seven 
years ago. He says:—‘‘ There is yet another way in which 
natural history may, I am convinced, take a profound hold upon 
practical life, and that is by its influence on the finer feelings as 
the greatest of all sources of that pleasure which is derivable 
from beanty. I do not pretend that natural history knowledge, 
as such, can increase our sense of the beautiful in natural objects. 
I do not suppose that the dead son] of Peter Bell, of whom the 
great poet of Nature says— 

‘* © A primrose by the river’s brim 

A yellow primrose was to him, 

And it was nothing more,’— 
would have been a whit removed from its apathy by the infor- 
mation that the primrose is a dicotyledonous exogen, with a 
monopetalous corolla and central placentation. But I advocate 
natural history knowledge from this point of view becanse it 
would lead us to seek the beauties of natural objects instead of 

trusting to chance to force them on our attention.” 

Indeed the elevating effect of science from this point of view 
is of quite the same nature as that of art, and with the alteration 
of a word or two tbe sentence put by Browning into the mouth 
of Fra Lippo Lippi expresses exactly the same idea as the pas- 
sage I have just quoted :— 

‘For don't you mark ?—We're made so that we love, 
First when we see them painted, things we have passed 
Perhaps a hundred times, nor cared to see; 

And so they are better painted—better to us, 
Which is the same thing. Art was given for that.’’ 

One may even go a step further and say, with the Laureate, 
that he who could know all abont one single little flower would 
know ‘‘ what God and man is.” 

I wonld draw attention to the fact that I have said nothing as 
to what is often called the practical bearing of scientific instruc- 
tion, And this purposely ; for we who have the charge of 
higher education in the ordinary sense—as distinguished from 
professional or technical education—have nothing whatever to 
do with so-called practical ends. Our business is, as far as in us 
lies, to train the minds of onr stndents—to teach them to think 
and to learn for themselves, knowing that whatever career they 
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may choose, this sort of training will be of primary importance 
to them—will form indeed the surest foundation fcr any conrse 
of professional training they may afterwards choose to follow, 

So far I have been considering only the elen:entary teaching of 
biology, devoting special at:ention to the course 1 propose to 
adopt for preparing beginners for the Pass Degree, and with 
certain additions to the work, for Senior Scholarships. It still 
remains to say something about the course of study for Ilonours 
in the biological sciences. 

It is enacted in the regulations of the New Zealand University 
by what seems to me one of the wisest rules in the calendar," 
that a candidate for honours in biology must specialise—that is, 
Must choose some special branch of either zoology or totany, 
and work up that branch as fully as his time and opportunity 
will allow. He has already, in taking his B.A. degree, proved 
his general acquaintance with zcology or botany ; he now has to 
show that, of some limited department of one of these sciences, 
he possesses more than a mere text-book knowledge. 

Suppore, for instance, that a student selects the group of 
fishes as his special subject. It will be my duty to direct him to 
the more important works cn ichthyology in the University and 
Museum libraries, so that while taking the most recent work on 
the gencral subject as his text-book, he may, when desirable, 
tefer to the original sources of information and acquire the habit 
—most essential for a student of science—of seizing upon the 
points of real importance in a monograph or évochure. While 
undergoing this course of reading the candidate will dissect as 
many as possible of the more important New Zealand fishes, 
making careful notes and drawings of their anatomy, and com- 
paring his results with the statements he finds in books. 

But it is further enacted that the candidate for Honours shall 
send in the results of some original research. In the hypotheti- 
cal case I have chosen the subject for investigation would most 
probably be an inquiry into some branch of fish anatomy as far 
as it could be worked out on New Zealand species—the nervous 
system, for instance, or the skull, or the digestive organs in one 
of the gronjs, or the detailed anatomy of some single species. 

It is, I think, from this part of the Honours work that the 
conscientious student will derive the greatest benefit, and it is in 
the fostering of research on the part of its members that a uni- 
versity performs its highest duty. Until it assumes that position 
indeed, it is only a step above the bigh school, differing from 
itn degree only, and not in kind. It is only when original 
work is directly encouraged, and indeed looked upon as the 
goal of university life rather than the taking of a degree or the 
gaining of a scholarship—in other words it is only when know- 
ledge is not only communicated, but advanced, that a university 
takes its true place, not as a mere finishing school, but as acentre 
of sound learning. 

In the case of the advanced student I repeat it is only when 
his work becomes in some slight degree origéva/ that he derives 
the greatest possible benefit from it. ‘* Every man,” says 
Carlyle, ‘‘is not only a learner but a dcer: he learns with the 
mind given him what has been; but with the same mind he 
discovers further; he invents and devises somewhat of his own, 
Absolutely without originality there is no man.” It is impos- 
sible to estimate the benefit to a man’s whole nature of setting 
him to pnzzle out something that has never been thoroughly 
worked out before, of putting him upon his mettle to spare no 
effort in the elucidation of the problem before him, and to ‘‘ hold 
it crime to let a trnth slip.” 1f a man has anything in bim this 
assuredly will bring it out, more than years of absorbing other 
men’s thoughts and verifying other men’s results. The problema 
he bas set himself may seem to others quite insignificant, and 
its solution a matter of no moment—‘‘ the pitifullest infinitesimal 
fraction of a product”—but to him it is all-important—‘‘an 
ill-favoured thing, sir, dt mine own.” 

This brings me to the last point I have to touch upon. It is 
to be hoped that a certain proportion of the students who study 
biology here may be brought to look upon it not as a means of 
education only, but as a pursuit to be carried on after leaving 
the University. It is interesting to notice how much scientific 
work in England has been and is done by what may be called 


* T am sorry to see that the Senate at its recent meeting has adopted a 
regulation which cannot fail to lower immeasurably the standard of the 
Honours examination in biotogy. Jt is proposed in fact to make the candi- 
date take up a speciat subject in both botany and zoology. A sim ent, for 
instance, whose predilections are zoological, and who may never have studied 
botany at all, is to make a special study of “some one family of the vege- 
table kingdom,”’ as well as of some group of animals. The inevitahle result 
will be that one or both subjects will be crammed, and Honours will cease 
to have their legitimate value, and will become nothing more than a step 
beyond the Pass Degree. 


NARORE 


575 


scientific amateurs, men who, while engaged in professional or 
business pursuits, devote their spare time to the advancement of 
some branch of natural knowledge. And I think I am justified 
in saying that New Zealand has hitherto been pre-eminent amcng 
the Colonies for following out in this respect the traditions of 
the Mother Country. To say nothing of botany, many grours 
of animals have already been thoroughly well worked up, aud 
considerable headway has been made with others; but “there 
remaineth yet very much land to be possessed,” and one may 
venture to hope that workers from this University will before 
long begin to swell the 7+ansactions of the New Zealand Insti- 
tute and the publications of the Geological Survey. Upon any 
who may have this laudable ambition before them I would ven- 
ture to urge the advisability—I might almost say necessity—of 
acquiring a sound aid exact, although necessarily elementary 
knowledge of biology as a whole, before beginning to study any 
special branch. The work of a man who knows his own limited 
branch of science, and nothing beyond, is quite sure to be im- 
perfect, and will most probably be evanescent. The hiyhe-t 
results are only to be obtained by studying a group or a species, 
not only inand for itself, but in connection with other groups or 
species, by keeping always in mind the possible connection of 
one’s own results with those of others, by remembering that the 
objects one is studying are not isolated things like coins or 
postage-stamps, but are organisms, whose special characters 
have been impressed upon them by forces which have been at 
work from the beginning of all things. 

Finally, it is just possible that scme day one of our students 
may he brought to take up biology asa career. 1 need hardly 
say that snch a one, besides completing his studies elsewhere, 
would be probably compelled, unless possessed of private means, 
to exercise his profession either in Enrope or in America, since 
there is very little chance at present of more than one biological 
appointment in a decade falling vacant in this Colopy. But a 
man with a love for his subject and not afraid ofhard work, 
who, after learning all he could learn here, availed himself of 
the best teaching at home—at J ondon, Cambridge, or Heidel- 
herg—would, I feel convinced, have every chance of success. 
He would never get rich ; the present practical applications of 
biology are not such as insure fortunes. He would have all his 
life to be satisfied with an ‘‘ aurea medtoceitas” in matters of 
finance, but he could count upon what is even better than a large 
income—increasing joy and constant development through a 
thoroughly congenial life-work. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxrorn,—The Colleges meet on Saturday, October 15, and 
the professorial lectures begin the following week. The pro- 
fessors and lecturers in physics have drawn up the following 
scheme of lectures and classes for the Michaelmas term :—Prof. 
Clifton lectures on Wednesday and Satnrday on terrestrial mag- 
netism, and Prof. Bartholomew Price lectures on Tuesday, 
Thursday, and Saturday on the dynamics of material systems. 
Mr. Hayes lectures on electrostatics (treated mathematically). 
Instruction in practical jhy-ics is given daily in the Clarendon 
Laboratory, under the direction of Prof. Clifton, Mr. Stocker, 
and Mr. Heaton. Mr. Stocker gives an experimental lecture on 
elementary mechanics, and Mr, Heaton has a class for problems 
in elementary mechanics and physics, The above lectures are 
given in the U iversity Museum. At Queen’s College Mr. 
Elliot gives a course on geometrical and physical objects; at 
Christ Church Mr. Baynes gives a course on elementary heat 
and light ; and at Balliol Mr. Dixon gives a course on elemen- 
tary magnetism and electricity. 

On Tuesday the Fellows of Wadham College elected Mr. G. 
E. Thorley to the wardenship of the College, in place of Dr. 
Griffiths, resigned. It is understood that Dr, Griffiths will con- 
tinue to reside at Oxford, and will remain a delegate of the 
University Press and of the I.ocal Examinations. 

An examination for Natnral Science Scholarships begins on 
Thursday, October 13, at Exeter and Trinity Colleges. The 
scholar elected at Exeter will be expected to read for honours in 
the biological school, and the scholar elected at Trinity will be 
expected to read for honours in chemistry or physics. 

An election to a Brackenbury Natural Science Scholarship at 
Balliol College will be held in November. Papers will be set in 
physics, chemistry, and biology. Candidates may offer them- 
selves in two of these subject-, and may also take mathematics 
or an English essay. 


576 


WAT ORL 


(Oct, 13, 1Sp1 


CAMBRIDGE.—Prof, Paget will lecture on Clinical Medicine 
at the Hospital this term ; and Prof. Latham on the Physiological 
Actions aud Therapeutic Uses of Remedies, at Downing Colleve. 

Practical Anatomy commenced at the Iissecting oom on 
October § ; and demonstration for second year men on October 7. 
Prof. [iumphry’s lectures on the Organs of Digestion hegin on 
October 13. A class in anatomy and physialogy, preparatory 
for the secon? M.#. and the Natural Sciences Tripos, will meet 
for the first time on October 17. 

Prof. Liveiny lecture, this term on the General Principles of 
Chemistry, and also on Spec'ro copic Analysis, taking limited 
classes at successive hours on the latter sulject; there will be 
both practical observation with spectroscopes, and explanations 
of princijles and results, Prof. Dewar will lecture three times a 
week on Physical Chemi-try, beginning October 14; and two 
tutorial leciures weekly will be given in connection with the-e 
lectures hy Mr. A. Scott, the professor’s as-istant, Investiva- 
tions may be carried on in the laboratories, with the approval of 
the professirs, Memon-trations in Volumetric Analysis will be 
given by one of the ceuson trators three times a week. 

Mr. F. M. Balfour will give two cour es of lectures (elementary 
and advanced) on Morphology, with practical work, at the New 
Museums, each course to extend over two terms. Both courses 
will be on the Juvertebrata this term, 

Dr, Vines commenced his lectures on the Physiology «f Plants 
at Christ’s Collepe on October 12. 

Prof Stuart lectures on Mechanism three times a week ; the 
workshops and drawing office open on October 14. Mechanical 
drawing and machine designing will be taught in the drawing 
office; and the use of tools, the elements of practical engineering 
and the construction of physical instruments in the workshops. 

Prof. Lewis has two courses this term, one on Descriptive 
Crystallography, and the other on the principal minerals known 


as rock-c ituents. 

Lord acc lectures on Electricity and Magnetism; Prof. 
Cayley on Abel’s Theorem and the Theta-functions , the deputy 
Plumian Professor on Practical Astronomy. 


SOCIETIES AND ACADEMIES 
LONDON 

Entomological Society, September 7.—Mr. H. T, Stainton, 
F.R.S., president, in the chair.—Rev. A. FE. Eaton exhibited a 
dried specimen of the nymph of a species of EntAyplocia, a genus 
of Ephkemeride previously known only in the adult condition.— 
Mr. E. A. Fitch exhibited a larva of Zewzera ascult, infested 
with a species of Aacyrtzs in extraordinary numbers; speci- 
mens of a fly (Drosophila cellaris) bred from a hottle of pickles ; 
a series of interesting galls (Cecidomyide), and some stems of 
Lequisetum in which larvee of Dolerus eglanteriw were feeding.— 
Mr, T. R, Billups exhibite1 six new Briti-h Zchneumonide.— 
Mr. C. O. Waterhouse exhibited a specimen of the common 
mouse attacked by the larva of an Gis¢rus.—Sir S. S. Saunders 
exhibited specinens of Sarcophaga lineata, Fall., which destrays 
locusts iu the Troad, and of Chalets flavipes, Panz., parasitic on 
the parasite it-elf.—‘The pre-ideut read a letter from the Colonial 
Office respecting the report forwarded by the Society on locust 
parasites.— Mr. C. O. Waterhnue read descriptions of some 
new Coleoptera from Sumatra.—Mr, J. S. Baly communicated 
descriptions of some new species of Eumolpide ; and Mr. A. G, 
Butler communicated a list of butterflies collected mm Chili by 
Mr. T. Edmonds, 

PARIS 

Academy of Sciences, October 3.—M. Wurtz inthe chair. 
—M. Dumas communicated the decisions recently come to by the 
Congress of Electricians on electrical standards. He also ex- 
hibited an ingot of steel produced by Dr. Siemens in the Exhi- 
bition, by electric fusion (in fourteen minu‘es) of a few kilo- 
grammes of steel in a magnesia crucible. The expenditure of 
fuel to drive the machine was less than that required by direct 
fusion in a common furnace.—On tbe secular displacements of 
the planes of orbits of three planets, by M. Tisserand,-—Public 
experiments on vaccination of symptomatic charbor, made at 


Chaumont (Haute-Marne) on September 26, 1881, by M. 
Bouley. Symptomatic charbon is proved to be distinct from bac- 
teridian charb in; z#ter alia, the microbe.of the former, intro- 
duced into the veins, insures future immunity, prodncing at the 
time only slight fever. This vaccination of MM. Arlong, 
Cornevin, and Thomas, differs fram that of M. Pasteur in that 
the naturu virus is used in all its energy (not attenuated), Care | 
has to be taken not to let the virus enter cellular tissue, but | 


only the (jugular) vein, ‘The experiments here recorded were 
made un 25 young cattle, 13 of which had been vaccinated, 
and the results distinetly vindicate the method. In the second 
injection the cannula was deeply inserted in muscular tissue.—On 
anew application of the equation of Lamé, by M. Gyldén,— 
Observations of the comet @ 1881 (Encke) and e 1881 (Barnard), 
made at Paris Observatory, by M. Bigourdan.—Application of 
radiophony to telegraphy; multiple inverse electric teleradio- 
phone, by M, Mercadier. (This wa. a sealed packet, depr sited 
May 31.) A continuous current traverses a series of radio- 
phonic selenium receivers and telephones at station A, then 
the line, ihen another series at B. Before each receiver 
a wheel with circle of holes rotates regularly, and the 
passage of the light rays is blocked at will with a Morse 
key, yiving interruptions of the musical notes in the 
telephone, corresponding to Morse signal. The wheels are 
arranged to give different notes, and each listener with a tele- 
phone concentrates his thought on a particular note, The system 
may be xpplied to lines of great length_—On a new electromag- 
netic puinter designed for experimetal researches, hy M. Noel. 
The author sought a means of e-timating very quickly and 
exactly the physiolovical duration of tendinous reflex pheno- 
mena in umscles, A needle is arranged with a friction-coupling 
of two hollow cones, one of which, when in contact with its 
concentric ¢ me, causes the needle to traver-e a graduated disk 
at the rate of once in one second; contact of the other cones 
stops the needle. The motion is determined by currents 
in a Hughes differential train, 7.¢. two opposite electro-magi ets 
with common armature in equilibrium between, When one 
current pas es through their four coils, the armature i; attracted 
to one magnet, and remains there till an oppo ite current brings 
it to the other. The e currents flow respectively on api lying to 
the tendon an instrument, which closes the first circuit, and on 
contraction of the muscle, which opens this cirenit and closes 
the other.—On secondary batteries, by M. Rouse. In one 
arrangement he uses a palladium plate as negative pole, and lead 
as positive; the liquid being sulphuric acid solution (one-tenth). 
Another battery also giving goad results i, made with sheet-iron, 
lead, and a solution of sulphate of ammonia (the lead either pure 
or covered with litharge, or pure oxide or sulphate, or all there 
mixed), Again, sheet iron, ferro-manganese, and sulphate 
of ammonia solution.—On a manganese brttery, the salts of 
which are utilised or regenerated, by M. Rousse. Ferro-man- 
ganese is substituted for zinc in the Bunsen battery, For weak 
currents and in apartments, permanganate of potash is used for 
depolarisation (in other cases nitric acid), The salts produced 
are sulphate and nitrate of manganese, or sulphate and nitrate 
of potash, Permanganate of potash, or peroxide of manga- 
nese is then obtained by chemical processe:.—On levulose, 
by MM. Jungfleisch and Lefranc.—On an egg of an ancient 
ostrich, by M, Ballaud. This was from a subterranean colum- 
barium at Gonzaga. He compares its chemical constitution with 
that of a recent ezg. There is more carhonate and phosphate of 
lime, and less carbonate of magnesia, &c. 


CONTENTS 
Mr. Dakwin GN THE Work oF Worms. By Georce J. Romanes. 
PS oe Heme oO GA Ss on ho 
Oun Book SHELF i— 


Pace 


553 


Macdonell's ‘*Atlas-Geogranhy ". .« . 1. 2. 1. + + s Ao BAe 
Grisebach’s “Gesammelte Abhandlungen und kleinere Schriften 
Faneluikeecatyachieie Oo om Go o & G A Oo o 6 a - 556 
Lette: s To THE WDITaR :— 
Tre Solar Outhurst of July 25. 1881.—Rev. S. J. Penry, F.R.S.. 55) 
On the Velocity of Light —W. H. Macautay. . . . 6 . . + 556 
An Aquatic Hymenopterous Insect.—Epwin Bastock . 556 
Practical Physics fur Boys.—H. B. Jurp . . . . . « « 557 
A New Comet.—W. F. Denntnc . . . . - - » 2 + 557 
A Kinematical Theorem.—Grorce M Muincuin . . Soe 
Integrating Anemometer.—H. S. Hetk Suaw . . « - 557 
Infusoriat Parasites on Stickleback.—W. SavitLE KENT . 557 
The Dark Day in New England —Caaries W. Harpine . 5 By 
Tue Evo.ution or THE CrvpToGaMs, It. By J. Starkis GARDNER 
are iroeiat) o 5 Caen ered 4 o 6 2 sso 
MusruMs AND EXHIBITIONS IN JAPAN eons os | EE 
Tue INTERNATIONAL EXHIBITION AND CoNnGRESS OF ELECTRICITY 
Pouce Wl . & Go me men ot oe of oo & 6 a « §63 
NOTES a sneer ss) a) oa 
GnroGRAPHICAL NOTES 00 «= +: soporte en 
On soME APPLICATIONS OF Execrric Tnercy To HoRTICcULTURE 
AND AGRICULTURE. By Dr. C. Witttam Siemens. F.R.S . . . 567 
Tue ExvectricaL DiscHarcr, 1ts Forms anp ITs Functions, II. 
By Dr. Wittiam Srorriswoone, P.R.S.. 2 « «2s © 7 = + 509 
Diotocy as an ACADEMICAL Srupy, II By Prof. T. Jerrzryv 
Moro A 4 Depeo eo hee ob ob Se 8 of 6 oo we 8 BRS 
University anp EpucaTionaL INTFLLIGENCR 2. « 2. + «© «© © © 57E 
SccleTIES AND ACADEMIES . . - + 6 6 © © © « 1 oe 576 


NATORE 


577 


THURSDAY, OCTCBER 20, 188t 


GEOGRAPHY, NATIONAL AND INTER- 
NATIONAL 


T seems impossible to get any full and authentic account 

of the doings of the recent International Geographi- 

cal Congress held at Venice, so that at present it is diffi- 
cult to say how much it did for the promotion of the subject 
with which it is connected. Congratulatory addresses 
scem to have been a prominent feature, and much time 
was devoted to the subject of interoceanic canals, with 
special reference to those across the isthmuses of Panama 
and Corinth. If the Congress itself was disappointing, 
the Exhibition in connection therewith appears to have 
been a great success. It was a striking illu-tration of 
the dimensions which geographical science has now at- 
tained. Mays and charts and glohes ancient and modern 
we should of course expect to find; sextants and com- 
passes also, as well as tents and hammocks, and other 
paraphernalia of the explorer. But besides the exhibits 
to which geography can lay special claim, nearly every 
other science was laid under contribution in one way or 
another. Geology and meteorology, botany and zoology, 
and ethnology, and even chemistry and physics, have 
been placed nvder levy to help in forming the multi- 
farious departments to which geography now lays claim. 
This wide extension of a subject, which at one time had 
little claim to be considered scientific, has its advantages 
and disadvantages. It has reached its widest limits on 
the Continent, in Germany, where there are chairs of 
geography, whose professors, to judge from their pro- 
grammes and their text-books, would require to be almost 
omniscient. If a student faithfully follows the course 
thus chalked out, he ought to end by having a fair know- 
ledge of all the sciences. And it comes to be a question 
whether the same object might not be attained by 
beginning at the other end. Why, it may be asked, 
might not the student begin by acquiring a know- 
ledge of the principles and facts of the sciences con- 
cerned, and apply them afterwards to the special subject 
of geography? At the same time, it must be confessed, 
to have a complete knowledge of the geography of the 
world, a little of everything is necessary ; and the Con- 
tinental conception of the subject is certainly preferable 
to the bald and dry idea entertained of it in this country, 
as exhibited in most of our text-books. Happily better 
things may be looked for in the future with the use of 
such text-hooks as Green’s “Geography of the British 
Isles,’ and the late Keith Johnston’s Geographical Hand- 
book. While geography thus levies tribute on all the 
sciences, it must be admitted that in return she largely 
pays back her debt in the multitude of new data brought 
home by the best of her pioneers. Unfortunately all ex- 
plorers do not start with that knowledge of the sciences 
which would greatly increase their observing capacity. 
Every explorer is not a Livingstone or a Holub, a Preje- 
valsky or a Maclay; and for such especially, as also for 
missionaries, a course of geography similar to that which 
prevails at the German Universities would be a decided 
advantage. For practical, and especially for school pur- 
poses, it is well that some limit, should be defined as to 
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the sphere of geography; the happy medium has, we 
think, been well struck by M. Elisée Réclus in his mag- 
nificent “ Géographie Universelle,” which, when com- 
plete, will no doubt form a mine for compilers of test- 
books. 

Cne of the most valuable recent devcloj ments of geo- 
graphy is seen in the scheme conceived by the late Lieut. 
Weyprecht, for the estabiishment of a ring of Polar obser- 
vatories. This is now close upon being an accomplished 
fact, as will be seen from the account we gave of the 
recent meeting of the International Polar Congress at St. 
Petersburg. As our readers are no doubt aware, many 
Arctic authorities are of opinion that the days of great and 
expensive national Polar expeditions are past, and that the 
money thus spent would be put to much better u-¢ by being 
devoted to the carrying on of a continuous series of obser- 
vations, At various points around the Arctic area obscr- 
vateries will be established as near as practicable to the 
Pole, where a continuous series of observations will be 
taken, according to a common pre arranged plan. These 
observations will he connected with meteorology in all 
its departments, with terrestrial magnetism, the aurora 
borealis, atmospheric electricity, the movements of the ice, 
biology, combined with geographical exploration where 
practicable. After a year or two of such observations we 
may then be able to compare and co-ordinate Polar con- 
ditions with those which prevail in regions further south. 
A vast array of data must necessarily be accumulated 
that cannot but be turned to valuable account by science. 
Our knowledge of the meteorology of the temperate zone 
can never be complete until we are well acquainted with 
Arctic conditions, and thus the work to be dune at these 
observatories will have an important practical bearing. 
Not only so, but it is maintained that it is only when we 
have the knowledge which will be collected at these sta- 
tions that we shall be in a condition to send out an expe- 
dition for the Pole itself with anything like scicntific assur- 
ance of success. We cannot but regret, then, that England 
has no share inthe scheme. The countries forming the 
International Association are Russia, Germany, Norway 
and Sweden, Denmark, Austria, the United States, and 
we believe Canada; France and Switzerland lend it 
their countenance, and Lieut. Bove’s Italian Antarctic 
expedition is to some extent affiliated to the .\ssociation. 
Stations are to be established on the north coast of 
Siberia, Novaya Zemlya, Spitzbergen, Jan Mayen Island, 
the west coast of Greenland, Lady Franklin Bay, and the 
neighbourhood of Behring Straits. The colony for Lady 
Franklin Bay, sent out by the United States, has aiready, 
we believe, reached its destination, and the others will 
probably be all at work next year. 

While speaking of Arctic matters we must express our 
surprise at a journal like the Pa// Wall Gazette talking of 
Polar exploration as a barren work. This of cour-e de- 
pends on what one looks for in the way of results; if an 
immediate return in £ 5. @ is looked for, the work is 
barren enough certainly, as barren as all purely scientific 
research seems at its first undertaking ; though even the 
Pali Mall Gasette must admit that all the difference 
between the present and the past, materially and intel- 
lectually, is due to the ultimate results of this same barren 
work. And we are glad to see that Capt. Adams, the well- 
known Dundee whaler, again found time to take part in the 
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barren work of Arctic research while doing his best to fill 
his blubber tanks. He succeeded in sailing up Welling- 
ton Channel as far as has hitherto been done ; visited the 
scene of the Fury and /Yec/a disaster, and brought home 
some interesting relics of the Franklin Expedition, as 
well as some additional information. He fell in with an 
Eskimo who remembers Crozier and his men, and from 
whom Capt. Adams seems to have obtained some addi- 
tional information on the fate of the disastrous expedition. 
It cannot, however, amount to much after what has been 
done by the late Capt. Hall, and quite recently by Lieut. 
Schwatka ; still, Capt. Adams deserves the greatest credit 
for attempting to increase our knowledge of the Arctic 
area at great risk to himself ; he is evidently made of the 
right stuff, From the United States, we learn, an cxpe- 
dition is to be sent out as early as possible to endeavour 
to find the records of the Franklin expedition, which 
Capt. Hall always maintained would be found in the 
clefts of-some rocks near the scene of the disaster. The 
results will be looked for with interest, and will at least tend 
to the promotion of knowledge. So also will the interna- 
tional search for the missing /eavette, which it is rumoured 
may be undertaken next summer. The suggestion of Baron 
Nordenskjéld, deserving as it must be of every considera- 
tion, seems improbable; the bodies and the bottle of 
whisky found at the mouth of the Lena on September 13, 
1879, could hardly have belonged to the Jeannetie, which 
was seen steering for Wrangel Land on September 2— 
7.€. 1400 or 1500 miles away. Mr. B. J. Jenkins suggests 
that the /eavzerte has been fortunate enough to get into 
open water not far from the Pole, and may turn up next 
year. There is no harm in hoping on to the last, as we 
are justified in doing after the experiences of the Austro- 
Hungarian Expedition. 

What is the conception of geography entertained by 
our Geographical Society may be learned from the very 
interesting sketch of its history just published by Mr, 
Markham in connection with the jubilce of its founda- 
tion, which took place upwards of a year ago. The Geo- 
graphical Society was founded on May 24, 1830. Its 
original objects were “to collect, digest, and publish in- 
teresting and useful geographical facts and discoveries ; 
to accumulate a collection of books on geography, voyages, 
and travels, and of maps and charts ; to keep specitnens 
of such instruments as are most serviceable to a traveller, 
to afford assistance, instruction, and advice to explorers ; 
and to correspond with other bodies or individuals en- 
gaged in geographical pursuits.” All highly necessary 
and useful objects in connection with the advancement of 
knowledge. The Geographical Society absorbed the old 
African Association and the Palestine Club, and among 
its founders or first officers we find the names of Murchi- 
son, Robert Brown, Sir John Barrow, Admiral Smyth; and 
in its first list of Fellows some of the leading scientific 
men of the time. Mr. Markham complains that the 
Royal Society did so little for the promotion of geography 
before the Geographical Society came into existence ; but 
it would have been beyond the functions of that Society 
to deal with the objects referred to above, and Mr. 
Markham admits that it really did a great deal to pro- 
mote all that was most distinctly scientific in connection 
with geography. It must be admitted that the Geographical 
Society has very faithfully carried out its programme. It 


soon became popular, and after it recovered from the re- 
sults of bad management and extravagant expenditure, it 
rapidly increased in members and income, until now it is 
probably the most numerous, if not the most wealthy, 
learned society in the world. Admiral Smyth established 
its financial prosperity, and, as every one knows, Sir 
Roderick Murchison made it fashionable. It has now 
upwards of 3300 Fellows, and its receipts in 1880 
amounted to 8600/, while the Society’s funded capital 
was 18,500/,, not to mention the value of its fine premises, 
library, maps, &c., in Savile Row. Notwithstanding all 
this material prosperity and its weakness for showing off 
travelling lions, the Geographical Society has really done 
much for the promotion of exploration and geography. 
Directly or indirectly it has been connected with all the 
expeditions of importance that have gone out from Eng- 
land since it was founded; it has encouraged exploration 
by grants of money amounting in the aggregate to a con- 
siderable sum; it has bestowed its medals and other 
rewards on explorers and geographers of various na- 
tionalities, all of them men who had really earned such 
honours ; it has been of much service in instructing ex- 
plorers in the technicalities of their business, and recently 
has established a sort of school for topographical ob- 
servation ; it has accumulated a valuable library and col- 
jection of maps, which are freely at the service of all wha 
care to use them; and its Journal and Proceedings contain 
a vast amount of information, not simply relating to geo- 
graphical exploration, but many of the papers relate to 
the more scientific aspects of geography. The Society 
has itself initiated or materially supported not a few 
expeditions of importance, one of the most productive 
being that which Mr. Joseph Thomson recently brought 
to so successful a conclusion. One of the most important 
functions undertaken by the Society is the yearly exa- 
minations in geography which it holds in connection 
with schools; and the papers sct at these examina- 
tions are both comprehensive and scientific; in this 
direction the Society is doing really good work in 
the promotion of scientific geography. It may be re- 
membered that the Council recently instituted an annual 
course of lectures on the more strictly scientific depart- 
ments of geography, by men of acknowledged eminence 
in their subjects. Unfortunately the Council did not feel 
themselves encouraged to continue these lectures; but 
we venture to think they were too easily discouraged. 
Let them by all means have their fortnightly popular 
meetings during the season ; but at the same time there is 
nothing to hinder them having also more esoteric meetings 
at stated intervals, at which original papers might be read 
or lectures given of a kind akin to those found so fre- 
quently in the proceedings of Continental geographical 
societies. In this way the Society would do much to 
encourage scientific geography, and be justified in claim- 
ing the rank of a really scientific society, which many of 
its well-wishers feel that it can, hardly claim at present. 
Why, moreover, should the Council not ai least lend their 
countenance to the great international scheme of Polar 
observatories, and take some steps to induce our Govern- 
ment to take an active share in the work? They might 
easily do this without in any way fettering their action in 
reference to those great Arctic expeditions to which some 
of them appear to be so partial, 
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The Society has shown itself remarkably liberal in the 
distrihution of its medals; out of the 109 which have 
heen awarded since its foundation, 37 have been given 
to foreign explorers and geographers. Mr. Markham 
gives a brief and interesting sketch of the great advances 
in geographical knowledge which have been made since 
the Society was founded, but shows at the same time how 
much remains to he done, even when we have obtained 
a rough knowledge of the whole of the earth’s surface, 
while deep-sea research is yet only in its infancy. The little 
volume alsocontains an admirably-arranged list of papers 
in the Journals and Proceedings of the Society, covering 
nearly fifty pages; this, we helieve, is the work of the 
librarian, Mr. Rye, and will be of the greatest value for 
reference. 

Altogether it is evident that in recent years geography 
not only has made immense advances in the knowledge 
it has acquired of the “world and they that dwell 
therein,” but has acquired a character which entitles it 
distinctly to be regarded as a department of science. 


THE LATE A. H. GARROD’S SCIENTIFIC 
RAL ESTES) 


In Memoriam. The Collected Scientific Papers of the 
Jate Alfred Henry Garrod, M.A., F.R.S. (London: 
R. H. Porter, 1881.) 


EW customs are gaining greater ground at the present 
day than that of making the death of any man who, 
by his energy or talents, has raised his name a little above 
that of the unknown crowd, a reason for opening a sub- 
scription and calling upon all his friends and admirers to 
tax themselves to found a memorial commemorative of 
his career. It is first decided that there shall be a 
memorial, and then the question usually arises as to the 
form that it shall take. It very often happens that some 
person or some institution has a need at hand. The pro- 
sperity of a school, and indirectly of all connected with it, 
will be promoted if it has scholarships attached to it 
which will attract needy students. A window is wanted 
to complete the ornamentation of a church, Those in- 
terested in the church or school eagerly seize upon the 
opportunity which the hand of death has afforded, and 
suggest a fitting method of bearing testimony to the 
memory of the departed. Such memorials generally, 
after a few years, retain wonderfully little personal con- 
nection with him they are supposed originally to honour. 
The name remains, but the person is forgotten, unless 
preserved in remembrance for other and more cogent 
reasons. 

Personal memorials of really eminent men, of those who 
have done good service tomankind, are of inestimahle value. 
True records of their lives, their character, their works, 
their words, even of their features, afford encouragement 
and example to all who come after. By such memorials 
the whole world is enriched and its progress ensured. 
Among such we scarcely know of any more appropriate 
to its subject than that which has just been carried out 
by the Garrod Memorial Committee. It is a handsomely 
printed large octavo volume of 527 pages, containing an 
excellent portrait, a memoir, and a reproduction of all 
the important contributions to science made during the 
short but fruitful career of the extremely talented biolo- 
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gist whose loss we deplored almost exactly two years ago. 
The work contains, in a most convenient form for refer- 
ence, a vast number of facts relating chiefly to the anatomy 
of birds and mammals, together with all the figures with 
which the several memoirs were originally illustrated, and 
a copious index. It has been ahly edited, evidently as a 
labour of love, by Prof. Garrod’s successor in the post of pro- 
sector to the Zoological Society, Mr. W. A. Forbes, with the 
assistance for the physiological portion of Prof. E.A. Schiifer. 
Mr, Garrod was all his life favourably circumstanced to 
a remarkable degree for pursuing biological research. 
He had from his earliest age the advantage of scientific 
associations and the best of educations, and was soon 
placed in an independent position, which enabled him to 
make the occupation of his life that which almost all 
others, even those holding most of the existing scientific 
appointinents, can only do in snatches of time saved from 
the educational or administrative duties connected withtheir 
offices. Of all these advantages he fully availed himself; 
but considering he was only thirty-three years old at 
the time of his death, the amount of his already-published 
work when collected together is surprising, and causes 
the greater regret that he was not spared to continue 
what he had so well begun, especially as his editor tells 
us of the immense amount of material in notes and 
drawings which he had accumulated, besides that which 
was in a sufficiently finished state to see the light. 

In these days, when so much is being said about the 
encouragement of scientific research, and so many experi- 
ments are heing tried, both with public and private money, 
as to the hest means of promoting this end, we cannot 
help making the reflection, before concluding our notice 
of this volume, on the great results that may follow a 
small expenditure judiciously and steadily devoted for a 
series of years to one object. If the Zoological Society 
had not in 1865 established its prosectorship, we should 
have seen little of the really solid advances in our know- 
ledge of the anatomy of the two higher classes of verte- 
brated animals contained in the valuahle memoirs of Dr, 
Murie, those collected in the present volume, and those 
now in the course of publication by Mr. Garrod’s successor 
in the office. 


THE DIAMONDS, COAL, 
INDIA 
The Diamonds, Coal, and Gold of India. By V. Ball, 
F.G.S. 12mo. (London: Triibner, 1881.) 
ie this handy little volume the author presents us with 
a compendium of the facts known concerning the 
occurrence and distribution of the three principal] mineral 
products of India. The work being so designed that it 
may be nsed as a handbook to the detailed accounts 
published by the Geological Survey of India and by other 
authorities in numerous scattered publications to which 
full references are given. In the first chapter the different 
localities producing diamonds, including both active and 
abandoned mines, are noticed in some detail. These are 
grouped into three areas, the most southerly being that to 
which the name of Golconda is usually applied, although, 
as the author points out, that town is not actually ina 
diamond producing district, but was the staple place 
where the product of the district was bought and sold. 
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The actual mines are in the southern part of the Madras 
presidency, in the districts of Kadapah, Karnul, Kistna, 
and Godaveri. The second great tract, further to the 
north, lies between the Mahanadi and Godaveri rivers, 
the chief localities being at Sambalpur and Weiragud, 
eighty miles south-east from Nagpore,and at a few places 
in Chota Nagpore. The third great tract is in the vicinity 
of Panna in Bandel:hand. In addition to these a few 
small diamonds are reported to have been found near 
Simla. In all cases the diamonds appear to have been 
found in sandstones or conglonerates, or in the gravels 
derived from their alteration. These sandstones are re- 
ferred in the southern localities to the lowest member of 
the lxarnul formation, which as a whole is considered to 
be the equivalent of the lower part of the so-called 
Vindhyan formation of Northern India. An upper group 
of the litter, the Rewah conglomerate, being the diamond- 
bearing bed in Bandelkhand, There does not appear to 
be any authenticated instance of a diamond being found 
in India in other than sedimentary rocks. (ne case, 
however, at p. 49, where the matrix is said to be “a net- 
work of strings of cale spar inclosing laminze and small 
lumps of green clay,” suggests the possibility of the 
material in question being a decomposed basalt or basaltic 
tuff, and as such comparable with the South African 
occurrences. What the present total production of the 
mines may be we are left to guess; as far as can be 
gathered from the scattered notices collected by the 
author, the larger number of the mines are of historical 
interest only. 

The second chpter, that on Coal, is mainly an abstract 
of the communications on this subject made to the Records 
of the Geological Survey of India by Mr. Theodore 
Hughes, and is rather behindhand in point of time. The 
latest information appears to refer to the year 1878-79, 
The arzuments for and against the supposed Mesozoic 
age of the Indian coal-bearing rocks are given in abstract 
with great fairness, and the author’s conclusion that 
“floras alone form an unsafe guide to the correlation’ of 
the ages of rocks in different countries is probably the 
only safe one that can be drawn from the available evi- 
denze. As a mere question of stratigraphical position it 
is probable that these rozks represent the uppermost coal- 
measures (Permo-Carboniferous) of Europe. Any one 
acquainted with the smaller coal-basins in the south of 
Europe cannot but be struck with the numerous analogies 
between them and the Indian coal-fields, more particularly 
in the thickness and irregularity of the seams. The 
author’s statement that the Ramgunj coal “may be 
described as a non-caking bituminous coal,” is rather too 
general. It is true for the larger seams, but besides 
these are to be found others in which the caking property 
is as well developed as in any caking coal in the world, 
The coke produced is not of particularly good quality, 
which is however due to the large quantity of ash in the 
coals, but as to their caking capacity, there can be no 
doubt whatever. The estimation as to the quantity of 
coal available seems to be rather wild guesses in some 
cases, and one of these, for which the data are pro- 
fessedly given, is a good specimen of an arithmetical 
puzzie. They are as follows (p. 69) :— 


“The coal occurs in three principal seams . . . average 
total thickness of 16 feet... over an area of 84 square 


miles. The amount of coal may therefore be estimated 
at 1,360,000,000 tons, and the available portion of this at 
80,000,000.” 

How the largest of the above figures is obtained, and 
what its relation to the smaller quantity may be, is 
certainly not apparent from the author’s statement. An 
allowance of 94 per cent. for faults, waste, and unwork- 
able coal, which the above figures lead to, seems rather 
large. 

The chapter on Gold contains extracts from most of 
the published details on the occurrence of precious metals 
in India down to the Reports of Mr. Brough Smyth, and 
the latest remarks of Indian newspapers, which latter 
however are dated as far back as May, 1880. An original 
investigation of the author’s as to the distribution of 
auriferous detritus in areas occupied by rocks of different 
characters is of interest. He found that the proportion 
of gold obtained was larger upon crystalline schists than 
upon gneiss and granite, a result which agrees with that 
genera}ly obtained in other parts of the world. As this 
was predicted to him by his native workmen, it is difficult 
to see how the author arrives at his belief that gold 
washing in India affords an example of human degra- 
dation. 

His evidence seems rather to show that the gold 
washers have a highly skilled and minute knowledge of 
the distribution of gold-bearing alluvia, but the value of 
such knowledge is diminished by the circumstance that 
the amount of such material available has been practically 
exhausted by the labours of many generations of workers 
through a period of 2000-3000 years. The great extent 
of old workings discovered in some of the Wynaad mines 
also shows that the “old men” were no contemptible 
workers as vein miners. 

In the earlier part of the volume the work done by 
“amateurs’’ in Indian geology is somewhat pointedly 
contrasted with that of the “ professionals,’’ whose whole 
time is devoted to the subject. This is to be regretted, 
as is also the assumption of an air of finality for the work 
of the Indian Survey, which the nature of the work cer- 
tainly does not allow. For instance, we are told in the 
saine paragraph that the rock» of the Vindhyan formation 
are absolutely azoic, and that they may be of any age, from 
Lower Silurian to Carboniferous; the real meaning of this 
expression being that no fossils have as yet been found in 
them. In this sense the New Red Sandstone might be 
said to be azoic over a great part of the central plain of 
England. The results of the Indian Survey are of great 
value as furnishing a broad outline of the stratigraphical 
features of the peninsula, but there will be work enough 
and to spare for both amateur and professional for many 
years to come before that outline is moderately filled in 
detail, Wel, 18), 


OUR BOOK SHELF 


The Student's Handbook of Acoustics. By John Broad- 
house. (London: William Reeves, 1881.) 


WE are not quite sure what the title of this work is. The 
title just given is from the lettering on the back. Within 
the covers appears a second title, ‘‘ Musical Acoustics,” 
and on the actual title-page appears the triple announce- 
ment, “The Student’s Helmholtz,” “ Musical Acoustics,” 
and “The Phenomena of Sound as connected with 
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Music.” The book itself may without unfairness be de- 
scribed as an “arrangement,” or rather as a “ pot-pourri,”’ 
inasmuch as it resembles those musical compositions in 
which some of the fragmentary themes of one or more 
gre:t masters are dished up for the public in some new or 
popularised setting, consisting of commonplaces of a more 
or less florid type. About 80 per cent. of the pages before 
us consist of clippings and quotations taken verbatim ect 
“iteration, (and in quotation marks be it added) from 
the works of Helmholtz, Stone, Pole, Tyndall, and Sedley 
Taylor, interspersed with a connective-tissue woven from 
the ‘“author’s’’ own brain. We have found this in- 
genious fabric very remarkable reading, and have gleaned 
a number of new facts from it. We have learned, for 
example, that the transmission of verbal messages, pray ers, 
hymns, and sermons through the telegraph wie by the 
telephone must be held to “ prove that air is not the only 
medium through which sound-impulses can pass.” We 
find our author declarirg on p. 80 that the reason why so 
romantic a name as the ‘‘syren ” should be applied to so 
matter-of-fact an instrument docs not appear, while on 
p. 98 he seems to have made the discovery that the name 
is a misnomer, because “ Homer’s Zeipyvens” (séc) were 
not endowed with the power of singing under water as 
this instrument can. Cur author is very unhappy in 
dealing with equal temperament, and complains that 
nearly al] writers on temperament, with the exception of 
Mr. Ellis, describe it as dividing the octave into twelve 
precisely equal semitones, “without explaining that these 
semitones are not absolutely equal.’ That the perfect 
equality of the theoretically equal temperament is never 
attained 7 practice is indeed true; but why does our 
author find fault with writers on temperament for stating 
the exact theory? His accusation against Dr. Stone for 
palpable misuse of language (on p. 359) is utterly out of 
place, and only shows that the author has not compre- 
hended the true meaning of a musical interval as defined 
by a ratio. He appears not to know that if an octave is 
divided into twelve esaetly equal geometrical parts or 
ratios, the differences between the successive terms of the 
ratios are not, and canr.ot be, arithmetically equal to one 
another. Hence his attack on the perfeetly unexception- 
able statements of Dr. Pole and Dr. Stone. The dia- 
grams with which the work is interspersed consist prin- 
cipally in pictures of syrens and in copies of wave-forms 
taken from Mr. Sedley Taylor's “Sound and Music,” 
and spoiled by drawing them as if made up of semicircles 
Pieced together. The wave-form given on p. 266 to illus- 
trate beats does not show the wave-form of the beat «/ 
a//; and though the author gives on p, 102 a wave-form 
which illustrates a beat admirably, he appears not to know 
it, as he passes it by as being merely one of a few dif- 
ferent forms of tracing which a vibroscope can register. 
But we have said enou:h to justify us in having at the 
outset pronounced “The Stutent’s Helmholtz” to be 
what we called it—a fot-fourri—or, in the plain English 
tongue, a kash. 


Afrika im Lichte unserer Tage. Bodengestall und geolo- 
fischer Bau. (With a Hypsometrical Map.) By Josef 
Chavanne. (Vienna: A. Hartleben.) 


THE conclusions come to by Herr Chavanne we have 
already referred to. Africa, he finds, is, on the whole, a 
high plateau or table-land, cros-ed here and there by 
mountain-chains or single eluvations. The plateau com- 
mences in most places at a remarkably short distance 
from tbe sea, the slopes south of the equator being par- 
ticularly steep. Noith of the equator the land may be 
looked upon as a very slightly inclined plane, which, like 
the southern plateau, is also crossed by separate eleva- 
tions, some of them being very considerable. The 
presence of numerous, and for the greater part widely- 
distributed, lakes is unlike the general physiognomy of 
the other large continents. By far the most important 


part of the author’s work is the excellent hypsometrical 
map which accompanies the book, and to which we 
referred a short time ago. Its scale is 1: 30,000,000. 
The elevations are marked in eight different tints of 
brown, showing so many grades and altitudes from zero 
upwards. Thus at one glance we see the African con- 
tinent rising as a rule from o to Goo metres in the 
northern haif, while, in the southern half, elevations from 
goo-1I200 metres are the rule. The greatest heights— 
those of 1500-2000 metres and more—are packed close 
together on the east side, between the southern end of 
the Red Sea and the Zamhesi River, and only occur 
again in the extreme south-east (Natal) and far up in the 
north-west (Atlas). The text of the book is well written; 
the author’s descriptions are always attroctive, to the 
point, and free from all superfluous wordiness. 


LETTERS. OMB Ea AOR, 


[The Editor does not hold hintself responstble for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscrifts. 
No nolice is takin of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is imposstbie otherwise to ensure the appearance cv n 
of communications containing interesting and ncvel facts.) 


Struggle of Parts in the Organism 


THE review of Dr. Roux’s work on the “ Struggle of Parts in 
the Organism” by Mr, Geo. J. Romanes which appears in your 
number cf September 29 (p. 505) contains some passages which, 
I venture to ibink, are hardly con istent with the furpo-e to 
which the columns cf NaTuRE are devcted, I understand that 
purpose to be the discussion of scientific fact. and : cientific laws, 
pr perly so called. I should be the last to deny that these facts 
and these laws may have, and indced must have, their own ulti- 
mate bearing upcn ther logy, whether natural or revealed, Lut 
it is not the | urpo e of a purely sc’entific journal to enter upon 
this discussien ; it is ene which cannot be there pur-ued without 
involving ¢: ntroversies alien to the spirit in which ;hy-iial 
science ought to be studied ard explained. 

And if even tempercte discu sion upen the subject ought to 
be avoided in a yurely scientific journal, still more cought there 
to he a sernpulcus abstention from di gmatic utterances which are 
hostile to theol gieal cpinions, and which are unsupported by 
even the semblance of argun.ent. 

In the passages to which I refer Mr. Romanes a serts that to 
the whole “argument from design” in nature an ‘‘end has 
come ”—as the re-ult cf Mr, Parwin’s Theory of Evolution — 
that the ‘‘fountains of this great deep have been broken up by 
the power of one man,’ ard that “never in the history of 
thonght has a change been effected of a comparalle magnitude 
and im] ortance.” 

As an expressicn of the cpinion of Mr. Romznes that the 
Darwinian thecry cught to put an end to the ‘‘aryument from 
design,” this assertion may te allowed to pars. Jut as the 
asserticn of a fact I venture to say that- it has no foundation. 
There are many minds, inelucing some of th se most distin- 
guished in science, who not only fail to see any contradiction 
between evolution and design, but who hold that the doctrine of 
evolution and the facts on which it is founded have supplied 
richer illustrations than were ever befure accessil le «f the opera- 
tions of design in nature, 

I shou'd be transgressing my own rule were I to defend this 
view in your columns. I shall theref re coutent myself with 
saying that no possible amcunt «f disc very concerning the 
phy-ice] causes of natural phenomena can affect the argument 
that the combination and co-ordination of these causes which 
produce the ‘‘apparent”’ effects of purpose are really and truly 
what they seem to be—the work of Mind and Will. 


Inverary, Octcber 4 ARGYLL 


Solar Chemistry 


THE researches «f Mr. Lockyer, and others, summarised by 
him in recent numbers of NATURE, bave to a great extent com- 
plicated the aspect of this grand problem, which appeared so 
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simple to Stokes and Thomson in 1852, and to Stewart and 
Kirchhoff a few years later. 

I wish to consider briefly, what are these new anl puzzfing 
complications of the solar problem; and whether we may not 
still preserve our belief in the existence of essentially diffrent 
elementary atoms, which is the basis of the beautiful Vortex 
Theory. For it seems that to hazard (however naturally) such 
a step as is involved in assumed dissociation of the (so-called) 
elements, before we make certain that no less serious hypothesis 
will account for the observed facts, is contrary to the spirit of 
Newton’s Regule Philosophandt, 

The most prominent of these complications seem to be— 

(1). The variations of the relative brightness, width, &c., of 
the lines in the spectrum of a particular substance, in dependence 
on the source and circumstances of its incandescence, 

(2). The so-called ‘‘long” and ‘‘short” lines. 
will be seen, are probably a case of (1).) 

(3). The fact that, in the spectra of sun-spots, some lines sup- 
posed to be dne to a particular element indicate rapid motion of 
the glowing gas; while others, supposed due to the same element, 
give no such indication. 

(4). The (at least apparent) coincidence of lines in the spectra 
of two or more elementary substances, 

To these may be added :—- 

(5). The remarkable pecnliarities of star-spectra ; especially 
the paucity, and the breadth, of the lines in the spectra of zw/ite 
stars. 

As regards (1), let us consider a sounding body with a large 
number of different modes of vibration, exposed to impacts 
either periodic or at least with an average period. The relative 
intensities of the varions notes which it can give will obviously 
depend upon the period of the impacts. Now this is preci-ely 
the case of a particle (1 use the word to avoid misconception) of 
a glowing gas. The average number of blows it receives will 
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depend on (2) the number of particles per cubic inch (and also | 


upon whether there be another gas present or no, a point of very 
great importance) and (4) the temperature, which is directly 
connected with the velocity of the particles, 

Change the density, the temperature, the admixture with 
foreign substances, or any two, or all, of these ; and the average 
period of the battering to which a particle is subjected may be so 
altered as to elicit from it 7x any required ratios of relative 
intensity the various simple rays it can give out. 

It will readily be seen that this may account for all of the 
phenomena of classes (1) and (2) above. 

(3) may be accounted for in many ways. I mention only one, 
as my object is merely to show that we are sof yet compelled to 
aceept dissociation of so-called elements even in its mildest 
form. Other modes of escape, though not quite so simple, 
present themselves. 

What is seen in a sun-spot is the integral, as it were, of all 
that is taking place (as regards both radiation and absorption) in 
my thousand miles of solar atiaosphere, containing the same 
sn>stance under the most varied conditions. That portions in 
which certain lines of that substance are prominent over others 
may be at rest relatively to the observer along the line of sight; 
while others, in which (from different density, temperature, or 
admixture, as above explained) otter lines are specially prominent, 
may have large relative velocities, is certain, This wonld at 
once account for these singular observations, 

As to (5) we must remember that in a star spectrum we have, 
as it were, a ¢r7fle integral. For we not only integrate through 
the depth of the atmosphere, but also over the whole surface of 
the star; spots, hurricanes, and rotation of the whole, included, 
This is equivalent to the suferposition of innumerable separate 
spectra, no two of which may have azy one individual line in 
the same place or of the same breadth, &c, Feeble lines may, 
in fact, entirely disappear under such treatment, 

(4) If not due to want of dispersive power in the apparatus, 
this may be legitimately attributed to inevitable impurities. It 
is only in ‘‘tall talk” (or in advertisements) that any human 
preparation, elementary or not, can be spoken of as ‘‘chemisch 
rein.” And we all know how faint a trace of impurity can be 
detected by the help of the spectroscope. 

Even in the last resort, I see nothing to hinder the existence 
of exactly equal vibration-periods in two perfectly distinct vortex- 
atoms :—though their occurrence is extremely improbable. 

If we could get an absolutely transparent gas; one, therefore, 
which could give no radiation nnder any circumstances; the study 
of the behaviour of a given quantity of hydrogen mixed with dif- 


ferent proportions of it in a vessel of given size, and subjected 
always to the same conditions of incandescence, would give us 
invaluable information. (Cig Jal 


Replacing Flakes on Paleolithic Implements 


THis wonderful feat was first performed by my friend Mr, 
F. C. J. Spurrell of Dartford. On first thoughts the thing 
seems utterly impossible, and it is obvious that no flake can 
possibly be replaced upon an implement uuless one lights on the 
exact spot where the instrument was made, and finds both imple- 
ment and flakes in position Mr, Spurrell so found his material. 
During the pre-ent summer I have discovered another and similar 
Paleolithic floor, far removed from Mr. Spurrell’s, and where 
implements and flakes are exposed in a stratum perfectly undis- 
iurbed since they were gently covered up in Palsolithic times 
with fine sand containing the shells of such freshwater molluscs 
as Unio, Cyrenia, and Bythinia, For obvious reasons—the 
chief one of which is that my work would be totally stopped if 
I mentioned the locality—I will content myself with stating that 
the position is nearly a mile from any river, and the floor is 41 
feet above ths level of the nearest stream; above the floor is a 
thick deposit of fine stratified sand, and above that loam, On 
this Paleolithic floor I have found several implements and a 
large number of flakes, and on one of the finest implements, 
an example 6 inches long, 34 inches wide, and weighing 1} lb, 
I have been able to replace two flakes, one 23 inches long, the 
other 2 inches in exact position; the flakes slightly overlap 
each other on the implement, and both have been struck from 
the edge of the implement at right angles across its face. The 
implement and flakes were close together, and with them I 
founi a hammer-stone of flint with a distinctly battered and 
abraded edge. Mr, Spurrell replaced many flakes round his 
implement, but the implement itself was a spoilt and poor 
example. My implement, on the contrary, is an unusually fiae 
one, large, heavy, aud perfect. Both the implement and flakes 
show a httle of the original grey crust of the flint from which 
the instrament was made, and this peculiar grey colour led me 
to attempt the replacement of the flakes with the above-men- 
tioned successful result. One flake has a slightly uneven edge— 
in some instanees considered a proof of u e—the second flake is 
quite sharp. I shall exhibit this implement, with other imple- 
ments, flake:, &c., from the same place, at an early meeting of 
the Anthropological Institute. WoRTHINGTON G, SMITH 

125, Grosvenoc Roal, Highbury, N. 


Integrating Anemometer 


PeruAps the following brief description of the intezrator 
devised by me will suffice to e-tablish its near kinship with Mr, 
Wilson’s (NATURE, vol. xxiv. pp. 467 and 557) :—A roller with 
a spherical edge is made to revolve with a velocity proportional 
to that of the wind as recorded on an anemogram. This roller 
presses on a plane table carried by two mutually perpendicular 
pairs of rails in planes parallel to that of the table. The lowest 
of the pairs of rails is supported by a frame carried on the 
extremity of a vertical shaft. The point of contact of the roller 
with the table lies in the prolongation of the axis of the shaft. 
The table can rotate with the shaft, but not independently. By 
a simple arrangement the shaft, and consequently the table, are 
cansed to take up positions corresponding from moment to 
moment with the direction of the wind record on the anemo- 
gram, A style concentric with the shaft presses lightly against 
a compound sheet of tracing and carbonised paper attached to 
the under side of the table. Arrangements are also made 
for obtaining the sum of the movements of the table toward each 
of the four cardinal points, If the roller be moved with a 
velocity proportional to that of the wind, whether directly by a 
cup-anemometer or by a mechanical translation of the trace as 
given by such an instrument, while the table simnltaneously 
assumes orientations corresponding to the direction of movenrent 
of the air, the line drawn by the style will be a miniature copy 
of the path of an imaginary particle animated by the movements 
actually belonging to the masses of air which successively affect 
the anemometer at the given station during the selected period, 
rigorously in accordance with the principle known as Lambert’s. 
But in order that the trace drawn as described should correctly 
represent the actual movements of the air, it is evident that the 
whole mass cf the atmosphere must be supposed to move 
‘parallel to itself,” éc. in such a manner that the straight 
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line joining any two particles of air shall always be parallel 
to its original direction, an assumption which is manifestly 
incorrect. If J rightly understand the description of Mr. 
Wilson's integrator on p. 467, the trace given by it ts 
precisely that which has just been shown in the case of my own 
machine ta be based on a fallacious assumption. But though 
the ¢vace may be useless, the summation of the movements of 
the table above described gives results which are representative 
of physical realities, being in fact the quadrantal components of 
the wind-movement at the station during the period dealt with 
by the machine. I trust that the preceding remarks will suffice 
to justify the statements contained in my last letter. Dr. von 
Oettingen’s remark, referred to in my concluding sentence, 
related, not to his wind-component-integrator, but to the con- 
tinual change of form in what may be called the physical 
Lambert’s line, and implied the consequent advisability of dis- 
carding Lambert’s method of treatment. 
CHARLES KE, BuRTON 
38, Barclay Road, Walham Green, S.W., October 14 


P.S.—On September 21 last I forwarded to Prof. Stokesa de- 
scription, with drawings, of two forms of wind-component in- 
tegrator, suitable either for attachment to a cup and vane- 
anemometer, or for the reduction of existing anemograms of 
the pattern adopted by the Meteorological Office ; and of simpler 
mechanism than my earlier machine, or Dr. von Oettingen’s. 


Calabar Bean as a Preservative 


As many find such a difficnlly in preserving entomological and 
other natural history specimens it may nut be uninteresting to 
your readers to have a brief note on the use of Calabar Bean as 
a preservative. About eight years ago, when Aquilla Simith, 
M.D., Professor of Materia Medica, Trinity College, Dublin, was 
showing me through the museum that he has rendered so famous, 
I was struck by the perfect manner in which the specimens were 
preserved ; the little brown beetle that is generally such a pest in 
similar collections being entirely absent. Dr. Smith told me 
that he treated the specimens with tincture of Calabar Bean, and 
very kindly gave me a battle of the tincture. I used the tincture 
freely in my cabinet of Lepidoptera, and, although the collection 
has been wofully neglected since, it has remained quite free 
from mites. Dr, Smith tells me that the tincture was prepared 
by Mr. Squire of 277, Oxford Street, London, its strength being 
one part of the bean to eight of (rectified?) spirit, I might 
mention that Mr. Fetherstonhaugh used some of the tincture 
which J gave him in his cabinet, and was delighted with its 
action. A drop of the tincture is placed on the body of the 
insect. I found ita good plan to do this whilst the insect was 
on the drying Loard, as otherwise, in newly set insects, the 
damping with spirit caused the wings to spring. 

E. MacDowEL CosGRAVE 


A Correction 


I FIND that tke term ‘‘glissette” is not used precisely in the 
sense which I had supposed. A reference to Mr. Be:ant’s 
‘© Notes on Roulettes and Ghissettes” (which I had not before 
me last week) shows that the envelopes of the moving lines, to 
which the theorem in my last letter refers, would be properly 
described as rvoxlettes. It is obvious, however, that glissettes are 
in general also roule'tes. GEORGE NM. MincHin 

Royal Iudian Engineering College. 


Effect of Green in Painted Windows 


I NOTICED to-day a cnrious effect in the east windows of Old 
Upton Church which may interest artists among your readers, 
and of which I should be glad to see any explanation, The 
pattern is in small regular pieces in which a strong red is pre- 
valent, especially in the ribbon round tbe edge. Green is 
perhaps the least represented in area. At all events, generally, 
red largely prevails over green. ‘The latter is not over brilliant. 
At a distance of ten feet the general effect is red. At that 
distance I see the pattern sbarply, and green is not at all obtru- 
sive. Atthe length of the church, say fifty feet off, I cannot 
distinguish the pattern, and the whole window looks a thin 
watery green haze; the bright red margin is inappreciable. 

Richmond, October 12 W. J. HERSCHEL 
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THE AUTUMN MEETING OF THE [RON AND 
STEEL INSTITUTE 
(Xa the meeting of the above Institution, which has 
just taken place, several papers of scientific and 
practical intcrest were read and discussed. They may be 
broadly divided into two classes, viz. 1st, those relating to 
the production of iron and steel, from the ore, and the 
qualities of the material when produced; and 2nd, 
the various applications to which steel has been put in 
recent times. The latter class of papers, at the recent 
meeting, dealt principally with the use of steel in the 
manufacture of ordnance, small arms, projectiles, and 
gun-carriages, and the papers, some of which were of great, 
interest, will be reserved for consideration in a separate 
notice. Amongst the papers dealing with the manufac- 
ture of steel we may notice specially a memoir by Herr 
Paul Kupelweiser of Witkowitz, in Austria, on recent pro- 
gress attained in the use of the basic process at the works 
with which he is connected. This process, which has 
been frequently referred to in NATURE, scems—probably 
on account of the quality of the ores met with—to have 
been adopted more frequently in Continental stec] works 
than in our own country, for according to Herr Kupel- 
weiser’s suminary, no less than thirty works in France, 
Belgium, Germany, Austria, and Russia, have acquired 
licences under the Thomas patents, the greater number 
of these being already at work ; while the remainder are 
adapting their old plant, or erecting new works with the 
view to its immediate introduction. The weak point of 
the process hitherto has undoubtedly been the want of 
durability in the refractory linings of the converters, and 
on this point the author states that, in spite of numerous 
trials with other materials, the works with which he is ac- 
quainted still use the materials originally proposed by Mr. 
Thomas, viz. either the basic bricks or the shrunk lime 
and tar mixture. At Witkowitz, however, a new material 
has been used containing a comparatively small per- 
centage of silica, and the quality of the bricks manufac- 
tured from this bas becn found to be materially improved. 
Ground brick mixed with 5 to 10 per cent. of tar is also 
used at many works for lining as well as for repairs, 
Basic tuyéres have been tried in many plices, but are not 
commonly used; but the author states that magnesia 
obtained by precipitation from chloride of magnesia by 
milk of lime appears, from experiments madc on a sinall 
scale, to be a promising material for making tuy¢res. As 
regards the quality of the steel he makes the following 
remarkable statement :—“ The basic process, as regards 
the quality of its products, is not only completely equal 
to the acid process, but even, in my opinion, superior to 
the latter.” As a specimen of the excellent quality of the 
mild steel manufactured at Witkowitz the author exhi- 
bited a locomotive boiler tube made of this material, 
which had been expanded cold hy ireans of a_tube 
expander from 9 to 17 millimetres, on an original dia- 
meter of 48 millimetres, equal to an extension of from 20 
to 36 per cent. on the periphery of the matertal, without 
even splitting at the line of weld. ; 

Another paper of great interest to foreign manufac- 
turers was Prof. Tiinner’s memoir ‘‘ On the Use of Lignite 
or Brown Coal in the Blast Furnace.” It is well known 
that the Austro-Hungarian Empire contains immense 
deposits of this fuel. It would be difficult to over-esti- 
mate the benefit which would accrue to the iron industry 
of Austria if this abundant and inexpensive fuel could 
be used successfully in the blast-furnace. All the experi- 
ments made in this direction till last year were of a more 
or less isolated and unsatisfactory character. In June, 
1880, however, the “ Mining and Metallurgical Associa- 
tion of Styria and Carinthia ” appointcd a committee to 
investigate the subject afresh. This committee has not 
yet reported, or indeed concluded its labours, but it is 
satisfactory to learn that it is fully acknowledged that 
there ic no theoretical difficulty in the way of smelting 
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iron with raw or coed brown coal, and that the practical 
difficulties have been partly solved ; for we learn that at 
Kalan a blast-furnace was for a time worked with a 
mixture of from 25 to 75 per cent. of brown coal, and 25 
to 75 per cent. of cose. The great difficulty in the 
utilisation of this fuel lies in the fact that, owing to the 
high percentage of contained water, the raw coal is 
liable, when heated, to splinter up into small pieces, 
som2what similarly to anthracite, and the coke formed of 
it is also very small andtender. It is, however, satisfactory 
to learn from Prof. Tunner that these difficulties may be 
in a measure obviited by the use of a strong bla-t, and 
especially constructed furnaces. The chief difficulty 
“arises in continuing the operation when sponge-iron is 
produced; but it is suggested that the reduction might 
be completed from this stage in a small furnace, such as 
a Siemens furnace with coed fuel. 

The results of the further labours of the Committee will 
be awaited with great interest. 

Mr. G. J. Snelus of Workington contributes a paper 
on the Distribution of the Elements in Steel Inzots. It 
was till quite lately taken for granted that the steel plates, 
&c., produced from ingots were not only mechanically, 
but chemically ho.nogeneous. When the disastrous failure 
of the boiler plates of the Léva7éa took place, this subject, 
amongst many others, was minutely investigated, and 
samples of different portions of the plates were sub nitted 
to chemical analysis, with the startling result that the 
proportions of carbon, manganese, phosphorus, and 
sulphur weie found to vary greatly. At the spring meeting 
of the Institute Mr. Stubbs announced, during a discussion, 
that he had discovered that durinz the solidification of the 
ingots a redistribution of the elements took place, the car- 
bon, sulphur, and phosphorus going to that part which re- 
mained fluid the longest. Mr. Snelus has now by experi- 
ment confirmed this statement so far as large ingots are 
concerned, This fact is brought out most clearly in the 
following table, which gives the analysis of carbon, 
sulphur, and phosphorus, of six samples taken from a 
slice 21 inches below the top of an ingot, measuring 
7 feet X 19” X 19”, and a similar number from a slice 
4 inches above the bottom; the number in eich case 
being taken fron the outside, number 6 from the centre, 
ani there.naining numbers from intermediate pasitions :— 


Top. | Botton. 
No. | No. ¢ ; 

C. carb. Sulphur. Phosph.) C. carb. Sulphur. Phosph. 
Veer) ace LOS 2m. “044 | Ho ou SH, oon, TOMS yn BLS 
Py gon SGE goa Touts! 060 | 2. ... °42 056 062 
Be on FSP oe ED S086) 35 ard lees) O54 
As goa SO cen Sie) 097 Pees VAOY ope TONE 054 
aon UE) cas PHD TIE | 5... PES ace OHS} 058. 
(ono YAP ope SSS NB, age ORF cen WOE 052 


In examining sniller ingots, however, Mr. Snelus found 
that the metal was practically homogeneous, and conse- 
quently the want of uniformity in the Z#vadia’s boiler 
plates cannot be accounted for in this way, seeirg that 
they were produced from relatively small ingots. 

Mr. Eiward Richards gave an account of a series of 
experiments on the strength of samples of mild steel. 
The specimens were tested both for ordinary tensile 
strength, and also for the tensile strength after the 
samples had been submitted to long-continued tensile and 
compressive strains approaching the elastic limit to tor- 
sional strains, and to long-continued strains below the 
elastic limit. He also mide experiments on the strength 
of samples of plates which had been perforated. 
The results are of great interest, and will well repay 
careful study, though they are too voluminous to be re- 
printed here. We may however notice that in one sense 


these experiments go fo support the much-combated | 


opinion held by Dr. S.emens, that any mechanical treat- 
ment to which mild steel is subjected, has invariably the 
effect of increase of strength. 
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FOES, OUI ORIEN MIE NINE? (OUN 
EARTHQUAKES 


[Pee pages of the Quarterly Review constitute perhaps 
the very last place in which one would look for a 
new theory on an important scientific question, and the 
perusal of an article in the July number of that journal 
on “ Earthquakes; their Cause and Origin,’ has left us 
in grave doubt as to whether the author of it is writing 
seriously or is perpetrating a gigantic practical joke. 

The article professes to be a review of the well-known 
and valuable works of Schmidt, Heim, and Mallet on 
Earthquakes ; but added to this list of books for review 
we have “ Scepticism in Geology, and the Reasons for it, 
by Verifier”! When we find that a considerable portion 
of the article is occupied with passages quoted from this 
last-mentioned book, in which the most absurd miscon- 
ceptions and misconstructions of the writings of Lyell, 
Darwin, Huxley, and others are embodied, we can 
scarcely forbear from leaving the task of framing an 
hypothesis concerning earthqua‘es, in order to indulge 
in conjectures as to the relations which may possibly 
exist between “ Verifier’’ and the author of the article in 
question, 

Ignoring the whole body of facts which have been 
accumulated by seismologists concerniag the amplitude, 
direction, and velocity of earthquake-waves, the author 
denies that the earthquake movements are waves at all; 
and in his reasoning (if such it can be called) he hope- 
lessly confuses the vibration with the shock which has 
produced it. Dismissing with contempt the views of 
others on the subject, he proceeds to offer his own con- 
jecture as to the cause of earthquakes. It is no other 
than our ol 1 friend electricity, written with capital letters. 
Some well-known examples of electrical discharges taking 
place from portions of the earth’s surface are adduced, 
and it is then naively assumed that such discharges of 
terrestrial electricity would produce the effect of an 
earthquake. The undulatory movements are supposed to 
be the result of a struggle of the electricity to break 
through cushions composed of soft, non-conducting 
materials, and the cracks and chasms opened in the soil 
to the power of the ‘electric jet” to rip asunder the 
surface. 

The facts on which this extraordinary theory (or “ con- 
jecture,” as the author very properly terms it) appears to 
be based are of two kinds, In the first place it is noticed 
that peculiar atmospheric an‘ electrical disturbances have 
occurred at the same time asearthquakes. In the second 
place Dr. Schmidt is quoted to prove that the earthquake 
shocks which he had studied in Greece had very com- 
monly a course from north-east to south-west. The 
author adds to this the fact that an earthquike-wave 
occurring in the United States in the year 1870 took the 
same direction. He then asks triumph intly, “1s not this 
the line of path habitually followed by electric currents?” 

Excited beyond all bounds by this supposed discovery 
of the true cause of earthquakes, our author then proceeds 
to make a number of sugge-tions which are certainly 
rather sensational than practical. To the Society of 
Telezraphic Engineers he appeals to invent a conductor 
which shall ward off the electric currents and divert 
eirthquakes from their habitual haunts. Medical men 
are requested to examine the bodies of people killed 
during earthquakes in order to discover ‘lightning- 
scars.” And lastly, Sir Willian Thomson ani other 
eminent electricians are asked to “direct their attention 
to that storehouse of unlimited energy already filled 
within the bosom of the earth,”’ and to utilise it for useful 
purposes. 

This curious article miy at least serve one useful 
purpose. Its author is evidently 2 man of some general 
knowledge and considerable culture, and the absurd 
errors into which he has fallen are manifestly the result 
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of his never having received any proper training in the 
rudiments of science. If the appearance of this article 
serve to call the attention of the managers of our public 
schools, and cthers interested in education, to the painful 
consequences which may result from the want of a pre- 
liminary groun:ling ir the fac:s of science and the principles 
of scientific reasoning—then we think it will not have 
been written in vain. 


LHE STORM OF FRIDAY, OCTOBER 14 


oe great storm, which-appeared so suddenly, sped 

its course over North-Western Europe so rapidly, 
and involved so wide a region in its destructive violence, 
will be long remembered for the well-nigh unparalleled 
loss of human life which it has occasioned among our 
fishing population between the Forth and the Tweed. 
For some days previously atmospheric pressure had been 
low to the north of the British Isles and high to the 
south, the difference from north-west to Land’s End 
beinz about an inch, thus giving steep gradients, and 
resulting strong west and north-west winds, and stormy 
seas along the west coast; and as the area of low press- 
ure moved very slowly eastwards the weather conditions 
continued with some persistence sub-tantially the same. 
At length on Thursday morning the daily weather charts 
showed that a change had just begun in the extreme 
south-west of Ireland, at Valentia, where, and where 
only, with a barometer beginning to fall, the wind had 
changed to a southerly direction, but everywhere else in 
the British Islands it remained north-westerly ; whilst at 
the same time the area of high pressure to the south wis 
advancing from Irance to Spain, indicating that the path 
of the coming storm would take a more southerly course. 
By 2 pm. the area of a falling baromcter hal spread 
eastwards, ani the wind changed to south-west as far as 
Holyhead; and by 6 p.m. observations showed the con- 
tinued rapid easterly advance of the storm, the wind being 
now southerly or south-westerly at all the telegraphic 
stations except Nairn, where it was weat-north-west, 
showing that Nairn was still within the influence of 
the slow-moving depression to the north. 

High winds and very heavy rains occurred during the 
night over the northern half of Great Britain, and on 
Friday morning the weather charts showed that North- 
Western Europe was involved in a storm of great 
intensity, the centre of which had now advanced as far as 
Midlothian. Gradients were steep all round the low 
centre of pressure, and consequently gales and storms of 
wind prevailed inall parts and in ali directions over the 
British Islands, being west over France and the south of 
England, south-west and south over the north of Eng- 
land and the North Sea, north-east in the northern half 
of Scotland, ani north-west in Ireland. From the baro- 
metric readings published in the 77wes it is seen that the 
lowest reading occurred in Lonion about 8 a.m., and, in 
accordance with the isobars on the Weather Chart, the 
lowest reading occurred in Edinburgh at the same hour. 
In London, which was some distance from the centre of 
the storm, the lowest barometer was oaly 29°086 inches, 
but in Edinburgh, over which the centre passed, pressure 
fell to 28-425 inches, which was an inch lower than it was 
twelve hours before. After § a.m, a rapid reco.cry of 
pressure set in; the most rapid rise of the barometer in 
London was 0°214 inch in the two hours from 4 to 6 p.im., 
and 0163 inch in the two hours immediately following 
In Edinburgh the increase proceeded at a muzh more 
rapid rate, beginning with o’o1$ inch, from 8 to9a.m., and 
increasing gradually to 0°166 inch from noon to 1 p.m., 
and 0'150 inch from 1 to 2 p.m., after which it rose Jess 
rapidly, and continued to do soat a steady, though greatly 
diminished, rate for tso days till Sunday at 10°30 a.m., 
when the barometer stood at 30°370 inches, having thus 


risen nearly two inches in little more than forty-eight 
hours, 

On Saturday morning the centre of the storm had 
advanced fully 600 miles to eastward, being at the high 
daily average of 25 miles an hour, and was now near the 
south-west angle of Lake Wener in Sweden. Here the 
lowest haro:neter was abont 28°600 inches, whilst at the 
same time to westward at Valentia pressure had risen 
to 30°220 inches, thus giving for the southern shores of 
the North Sea steep gradients for north-west winds, 
which, with the high seas they raised, proved very de- 
structive to those coasts. 

The anticyclone indicated by the high barometer fol- 
lowing in the wake of the storm was accompanied with 
tempcratures unusually low for the season during the 
night of Saturday-Sunday, when temperature fell to 
27°0 at Parsonstown and Nottingham; 29”0 at Ard- 
rossan; ani 32°0 at Leith, Shiclds, Cambridge, Oxford, 
and Mullaghmore. Snowfalls of some deysth occurred in 
many di-tricts, doing no little damage to green crops, and 
in later districts to grain crops still standing in the fields. 

The lamentable destruction to fishing-vessels off the 
coast of Berwickshire was doubtless to no inconsiderable 
extent due to the deceptive character of the weather on 
Friday morning in cases where the barometer either is 
not consulted, or such a fall as an inch duriag the twelve 
hours immediately preceding, is discredited as a precan- 
tionary warning. In Midlothian, shortly after eight 
o’clock, the clouds broke up and the sun slione ina sky 
rapidly clearing of clouds. Sooa, however, a charge 
commenced, and within an hour, behind a low bank of 
darxish looking clouds in the northern horizon, a long 
bank of ashy, leaden hued, ominous clouds began to 
appear, and rose higher in the sky. Ina brief space of 
time the whole of the sky was overcast, and a darkness 
quickly followed so great as to render gas necessary in 
reading the norning newspaper. It was remarked at the 
time that the darkness lasted three or four times longer 
than is usually the case with the darkness which is ob- 
served immediately to be followed by a complete change 
of wind. When it passed awzy, the wind had changed 
from south-west to north-north-east and the tenperature 
fallen, and thereafter the wind gradually rose toa gale. 
On the other hand, off the Berwickshire coast the dark- 
ness was denser and more threatening, and almost 
simultaneously with its approach a hurricane broke out 
with a devouring cnergy which bore everything before 
it, and, explosively as it were, instantly rose to a height 
which, judzinz from a*tual facts related by the fishermen 
who escaped and the spectators on the shore, can per- 
haps only be paralleled.in this country in recent years by 
the Edinburgh hurricane of January 24, 1868. On land 
many lives were lost in London and elsewhere, and in 
all parts of the country chimney-stac%s, roofs, and walls 
were blown down, telegraph lines were wrecked, and tens 
of thousands of the finest trees were snapped asunder 
and levelled with the ground. When there has been time 
t> collect the records of this storm, it will be found to 
have been one of the most destructive to life and pro- 
perty in these islands in the memory of the present 
generation. 


THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARIS? 
ING 

S we believe our readers will be interested in a fuller 
description of the arrangements for the telephonic 
hearing of the Upera than we have yet given, we extract 
the following from Nos. 50 and 51 of the newand popular 
French electrical journal, La Lumrtre Electrigque, edited 
by Count Du Moncel. It is from the pen of the Count 
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himself, and is, we believe, the best account yet published. 
Our own additions are in square brackets, 

One of the greatest successes of the Exhibition of 
Electricity is certainly the arrangement for the telephonic 
hearing of theatrical performances which has been or- 
ganised by the Société Générale des Téléphones. By 
means of an electrical connection which has been esta- 
blished between the Opera, the Théatre Frangais, and 
the Exhibition Palace, it has become possible to hear in 
the most complete manner the pieces played on our two 
principal dramatic stages. The singing of the Opera 
especially has a fairy-like effect, and all who have been so 
fortunate as to penetrate into the sanctuaries reserved for 
these hearings go away astonished and enchanted as if 
they had come from a dream of the Thousand and One 
Nights. The effect is in fact captivating ; for the singing 
of the Opera is positively better heard in this way than in 
the Opera House itself; the words are more distinct, and 
the delicate turns of sound are better rendered, in conse- 
quence doubtless of the fact that the telephonic trans- 
mitters, being interposed between the actors and the 
orchestra, the instrumental music is to some extent sacri- 
ficed to the singing. It would scarcely be an exaggeration 


Fic. 1.—Stereoscopic combination of two transmitters. 


to say that we hear too well, for the words of the prompter 
are heard with a distinctness which is somewhat distract- 
ing. In short the success is com) lete, and the Société 
des Téléphones, as well as M. Ader, who has superintended 
the arrangements, have a large claim on public gratitude. 

The theatrical performances are to be heard not only 
in the four rooms allotted to the public, but also in a little 
boudoir off the so-called Salon de l’Impératrice, which is 
at some distance from the others. Here there are no 
external noises to distract, and it is possible to enjoy the 
charming melodies at one’s ease. 

The four public rooms, onc of which is represented in 
Fig. 3, are covered on all sides with drapery to deaden 
external sounds, and the telephones are hung in pairs 
from wooden panels, of which there are twenty in each 
room. Chandeliers supporting lamps of Swan, Maxim, 
and Lane-Fox light each of these rooms, and the entrance 
to each is through a kind of pen which holds twenty 
persons in single file. The auditor has only to put the 
two telephones to his ears to hear the theatrical per- 
formance. On the table in the centre of the room there 
i3 a telephone for the use of the officials. 
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The connecting wires pass across the northern portion 
of the galleries of the Exhibition, and thence through 
sewer pipes to the Opera House and Théatre Frangais, 
where they abut on the stage of each of these theatres, 
and terminate in transmitters, which are in fact micro- 
phones with multiple contacts. Those which are em- 
ployed are of the Ader system, and are the same as those 
which are used for the Telephonic Exchange of Paris, 
but with one slight modification to meet the exigencies of 
this special purpose. As is well known, the acting por- 
tion in these transmitters consists of a sort of gridiron 
composed of two fixed parallel bars of carbon loosely 
connected by means of six smaller cross-bars of the same 
material, whose ends are supported by resting in holes in 
the sides of the large bars, and are free to rattle about in 
them. This frame of carbons is attached in a horizontal 
position to the under side of a thin board of pine, which 
is the vibrating plate. [Sometimes the gridiron is doubled, 
so as to consist of three fixed bars, the middle one being 
connected to each of the others by five small bars (ten 
small bars in all). The terminals of the battery are in 
both cases connected with the two outside bars, and the 
current divides itself between the five small bars as it 
passes from each large bar to the next. An ordinary 
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Fic. 2.—Cennections between Opera and hearing-room, 


1 
DES TELEPHONE 


five-barred gate, without the sloping tie, gives a good 
idea of the general form. It is one of the many forms 
which have been givén to Crossley’s microphonic trans- 
mitter, and is believed to be about on a par with many 
other forms. ] 

On account of the multiplicity and variety of sounds 
which it is capable of transmitting, it has been fixed on 
a leaden socket standing on four india-rubber feet, to 
deaden the effect of the vibrations of the floor of the 
stage. The necessity for such an arrangement is obvious 
in a theatre where the floor is continually being shaken 
by dancing. 

At the Cipera House there are ten transmitters of this 
kind disposed on both sides of the prompter’s box along 
the edge of the stage. The arrangements snitable for 
any theatre vary according to the position and magnitude 
of its stage; and M. Ader informs-us that he intends to 
double the number of transmitters at the Opera House, 
so as to render the sounds still more intense. 

The receivers in the telephonic rooms of the Exhibition 
are the 4ééphones & surexcitation of M. Ader, which we 
have described more than once in this journal, and the 
arrangement of the batteries which work these multiple 
systems possesses no special feature. The batteries are 
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placed wherever there is room for them, generally under- 
neath the stage ; but as they would become too highly 
polarised if left in circuit during a whole representation, it 
is necessary to renew them every quarter of an hour, and 
for that purpose a commutator has been provided which 
allows the change to be made ina moment. This comu- 
tator consists of a board furnished with as many spring- 
plates as there are transmitters, and serves to keep up the 
connection hetween the transmitters and the batteries. 
The greatest difficuity that has been met with has been 
how to render the transmitter more sensitive to the voices 
of singers than to the loud sounds emitted from the 
instruments of the orchestra, which would otherwise pre- 
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dominate. M. Ader has had to make a number of 
acoustic studies and trials on this point, which we cannot 
explain without going too much into detail, and has com- 
pletely vanquished the difficulty; we will, however, 
explain the means which M. Ader has cmployed to 
enable the auditor to follow to some extent the movements 
of the actors on the stage. 

Everybody knows the stereoscope, which enables a 
person, by means of the superposed visual impressions of 
the two eyes, to see the stereoscopic images with their 
natural relief. M. Ader applies the same principle to the 


perception of sounds, 
Suppose two microphonic transmitters, placed on the 


Fic 3.—One of the hearing-rooms in the Exhibition. 


stage at T and 1’ (Fig. 1). Let one of them be connected 
by wires with the receiver R, and the other with the 
receiver R’, these receivers being applied to the two ears 
of the auditor, and suppose an actor to stand first at A 
and then at a’. In the former position, as he is nearer to 
the transmitter T than to T’, his singing will be heard 
loudest with the left ear ; but when he is at A’ he is nearer 
to T’ than to T, and the rizht ear will receive the strongest 
impression, Thus as he goes from a to A’ the definite 
sensation which the auditor will receive will be that of a 
diminution of loudness in the left and an increase of 
loudness in the right ear, which is the same as the sensa- 
tion which we experience when a person who is speaking 


walks from our left to our right. The same principle will 
apply to a number of actors crossing one another on the 
stage. Fig. 2 explains how this idea has been carried out 
at the Opera House. 

We have already stated that there are five transmitters 
on each side of the prompter’s box [marked sozfflezr in 
the figure] along the edge of the stage. Each of these 
transmitters has its own separate circuit, and conse- 
quently its own separate underground cable. On arriving 
at the hearing room, the cables terminate each in eight 
receivers, but always in such a manner that to each 
auditor the effects are very different for his two ears. 
| Fig. 2 shows the course of the circuits for two trans- 
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mitters, and the circuits for the others are arranged on 
the same plan, A little study of this figure is enough to 
show that in each pair of telephones in the receiving 
room the left one corresponds to the transmitters on the 
left side of the stage, and theright one to the transmitters 
on the right side. AJl the left-hand telephones are in one 
Circnit, and all the right-hand ones in the other. This 
arrangement, which is clearly shown in the figure, is very 
ingenious, and though a simpler arrangement with a 
smaller number of circuits could have been employed, 
the additional expense involved in having so many cir- 
cuits was not allowed to stand in the way, as it was 
necessary in order to make forty-two pairs of telephones 
work properly ; and even this number is not sufficient to 
satisfy the public curiosity. 

These brilliant experiments show that there was no 
exaggeration in the statements which were publish d 
soon after the invention of the telephone, to the effect 
that concerts and sermons had been heard at great 
distances. It cannot now be said that we were too 
credulons when we announced in 1878 that the opera 


Fic. 4.—Ader’s telephone @ suaevertation. 


“Don Pasquale” had been very well heard in the telephone 
at Bellinzona, and that no e of the fine turns of this 
charming music had been lost. We believe indeed that 
the results then obtained were far inferior to those which 
we have now the opportunity of enjoying; and still more 
marvellous results in telephony have, we are informed, 
been quite recently obtained. 

Fig. 3 represents one of the hearing rooms, namely, 
that which is lighted with Lane-Fox lamps. A mahogany 
wainscotting is carried round the walls at about the 
height of the ear, and on it are fixed twenty small wooden 
panels furnished with hooks to hang the telephones on. 
The telephones are connected with the underground con- 
ductors by means of flexible wire cords which come out 
of the wainscotting, so that nothing is easier than for the 
auditors to put the telephones to their ears. As the 
telephones are connected, eight in each series, with one 
and the same pair of microphonic transmitters, and the 
differert pairs of transmitters occupy different positions 
on the stage, the effects are not the same for all the tele- 
phones. Those which are in connection with transmitters 


of the loud instruments in the orchestra than those which 
are connected with the transmitters nearest the prompter; 
but these latter, on the other hand, are more affected by 
the prompter’s voice. 

To make the etfects as equalas possible, M. Ader has 
so arranged the connections that the two transmitters 
which form one pair are in precisely opposite conditions ; 
for instance, the transmitter at the extreme left is paired 
with the first to the right hand of the prompter, the 
second from the extreme left with the second to the right 
of the prompter, and so on. The best effect is obtained 
from the pair which occupy the middle places in the two 
sets. These differences give an obvious explanation of 
the different accounts given by different persons of the 
predominating sounds which they have heard, and explain 
why many of them, having heard in different parts of the 
same room, have not received the same impressions. 
Naturally enough they attribute the difference to the 
quality of the telephones, but though it is possible that 
some of these may be better than others, it is to the 
positions of the transmitters on the stage that the differ- 
ences are chiefly attributable. 

[The receiving instrument, which, as above stated, is 
the felephone & surexcitation of M. Ader (pronounced like 
the English name Adair), is very similar to the Gower- 
Bell re.eiver, having like it a steel horseshoe magnet, 
which forms nearly a complete ring, and which, being 
coated with nickel, serves as the handle. Round the two 
soft iron pole-pieces of this magnet coils of very fine wire 
are wound, which are in circuit with the line wires, so 
thet the currents from the transmitter at the sending- 
station pass through them. A thin circular plate of iron, 
fastened by its edges, is fixed at a very small distance 
from the pole-pieces, and serves as the vibrating dia- 
phragm. The peculiarity of the Ader telephone is that a 
flat ring of soft iron is hxed at a little distance behind 
this vibrating plate ; that is to say, on the side remote 
from the magnet, its office being to concentrate and 
intensify the force of the magnet upon the diaphragm. 
This is what is meant by saver zation. The plate, in 
fact, is more strongly attracted by the magnet than it 
would be if this ring were absent. In Fig. 4 (which con- 
sists of three sections and one elevation of this telephone) 
A is the steel magnet, BB are the coils, MM is the vibrat- 
ing diaphragm, X X the flat ring for intensifying the 
force of the magnet upon the diaphragm, 0 the resonance 
chamber, and © the trumpet-shaped opening which is 
applied to the ear.] 


The following account of Rysselberghe’s meteorograph 
was accidentally omitted from a previous article :— 

One of the neatest specimens of electrical mechanism 
is the meteorograph of M, Van Ryscelberghe, exhibited 
by the Royal Observatory of Brussels. It gives its 
records not only at the place of observation, but at one 
or more distant stations, and is now giving every night.at 
Paris a record of the indications of the instruments at 
Bruscels. ( nce every ten minutes it comes into action 
anl registers one ufter the other the six following ele- 
ments :—(1) temperature ; (2) humidity ; (3) water in rain- 
gauge: (4) direction of wind ; (5) barometer ; (6) velocity 
ot wind. It also makes a mark abeut every half second 
due to the action of clockwork at the sending-station. 

The registration is made by a diamond point on a thin 
plate of zinc which is bent round the surface of a revolving 
cylinder, and which is covered with lamp-black to male 
the marks more visible. This plate serves afterwards for 
printing any number of copies. There may be several 
of the e cylinders at as many different stations, all receiv- 
ing simultaneously the indications furnished by any one 
station, The mode of action is as follows :— 

Let us tal e for example the case of one of the thermo- 
meters. The thermometer-tube is vertical] and open at 
the top. A long metallic probe smaller than the tube of 


at the extreme right or left are more affected by the sounds | the thermcmeter descends once in ten minutes with a 
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slow motion produced by clockwork. The prohe, by 
touching the mercury, completes a circuit, through which 
a current is instantly transmitted from a local battery. 
The line-wire is included in this circuit, and a corre- 
sponding movement is produced in the diamond point of 
the receiving instrument. A local electro-magnet is also 
made by this current, and the arrangements are such that 
the current is thus diverted from the mercury at the 
instant after the probe has touched it, and there is con- 
sequently no spark when the probe leaves the mercury. 
The instantaneous current which thus passes is always 
from the probe to the mercury; in other worss 
the mercury is the negative and the probe the posi- 
tive terminal. If any moisture be present its oxygen 
goes to the probe (which is of platinum) and the 
hydrogen to the mercury, which thus, instead of oxidising, 
is kept always bright. Evidently the higher the mercury 
stands in the tube, the sooner will the contact be made, 
and thus the scale of equal parts before-mentioned gives 
the height of the mercury. 

The diamond point makes a succession of short marks 
which (in virtue of a mechanical interruption) form a 
regular series up to the moment when the probe touches 
the mercury, after which they cease for several seconds, 
The cylinder revolves once in ten minutes, and the dia- 
mond point has at the same time a slow longitudinal 
motion (being mounted on a screw axle), so that the 
successive indications of the same thermometer form a 
nearly continuous curve (traced by points). 

Thus by one line wire and one diamond point the 
curves for a]l the six instruments are drawn at a station 
which may be 200 or 300 miles distant. The value of 
such an instrument for furnishing the director of a central 
station with accurate data on which to base his weather- 
predictions speaks for itself; and as regards expense, 
all the expenses of photography and of reducing and 
engraving photographic traces are saved. It has been 
worked in Belgium over a wire of the length of 750 
miles. 

(To be continued.) 


NOTES 
THE Royal Institution Session will ccmmence with a course 
of six lectures on astroncmy, adapted to a juvenile audience, by 
Prof. R. S. Vall, F.R.S., Astronomer-Royal in heland, Dr. 
W. Huggins will give a discour:e on Comets at the first Friday 
evening meeting, January 20, 182, 


THE International Commission for the next transit of Venus, 
established in Paris under the presidency of M. Dumas, has 
accomplished its wok and fgublished a series of instructions, 
which will appear in the next number of the Comptes rendus of 
the Academy of Sciences, and be sent to all a-troncmers and 
observatories. A complete scheme for international co-operation 
has been adopted. 


As No. 12 of the Billiographical Coutributions, edited hy 
Mr. Ju:tin Winsor of the Harvard University Library, we have 
a List of the Publications of Ifarvard University and its Ofh- 
cers, 1870-So. It contains, for example, the | ublications of 
the Astronomical Observatory, the Bussey Instiluticn, the 
Museum of Comrarative Zoclogy, &c., followed by an alpba- 
hetical list of the officers (professors, &c.) of the University 
with their publications, and including such names as thove 
of Agassiz, father and son, J. A. Allen, the ornithologist, 


J. P. Cooke, professor of chemistry, Asa Gray, H. A. Hagen, } 


professor of entomology, EF. C. Pickering, professor of astro- 
nomy, the late Benjamin Peirce, S. H. Sendder, N.S. Shaler, 
J. Trowbridge, professor of physics, ard others. 


THE experiments made at the Paris Orera in electric lighting 
have been successful for regulators. 


Nem 


Not less than thirty-six | 
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Bruch lamps illuminated the celetrated monumental staircase, 
with Werdermann in the circular gallery, and Jaspar in the buffet. 
Sixty-four Jabl-chhcff lights were disposed on the ceiling round 
the cbar-delier with succe-s in spite of the numerous changes of 
colour, The incandescent light exhibitirs—Swan, Maxim, and 
Ecison—were not ready to act their part, and the opportunity 
was lost for them ; a second will be given to-day. 


A RUMOUR has been spread by the Yournal Offciel that the 
Electrical Exhibition will be closed on the ist of Novemter. The 
impending resignation of M. Cochéry is stated to be at the 
bottom of this semi-official attempt. But it is certain no 
alteration will be made in the original date of closing, except 
to extend the time grauted up to December 1, 


THE death is announced, at the age of eighty-four years, of 
M. Dubiunfaut, a well-known French industrial chemist. 


Ir is stated that M. Hervé-Mangon, director of the Paris 
Con:crvatoire des Arts et Métiers, has decided to resign bis post 
in order to devote himself more cntirely to politics, he having 
been elected recently as depuéé for the department of La Manche. 
Probably he wil be succeeced by Ccl. Iaussedat of the Poly- 
technic School. 


PRor. 
Ceylon. 


ITAECKEL has arrived at Vienna on his way to 


IN connection with the Museum and Library, Queen’s Road, 
Bristol, the foll wing syllabus cf a course of nine lectures, on 
literary and scientific subjects, to be delivered during the win’er, 
1881-82, has been issued :—Octoler 31, 1881, Clements R. 
Markbam, C.B., F.R.S., Sec. R.G.S., the Basque Provinces of 
Spain; Noveu.ber 14, Prof. W. J. Solas, M.A., F.R.S.E., 
F,G.S., the Natural History of Volcanoes ; Novemter 28, Prof. 
S. P. Thompson, B.A., D.Sc., F.R.A.S., Electric Storage and 
Lighting ; Decemter 12, Prof. William Ramsay, Ph.D., 
F.C S., Improvements in Iron and Steel Manufacture ; January 
23, 1882, Prof, Bentley, F,L.S., F piphytie aud Parasitic Plants, 
with some observations on the Life of oiher Plants; February 
6, Ven, Archdeacon Norris, B.D., Canon of Bristol, Redcliffe 
Church ; its Arcbitecture and Flistory ; Fehruary 20, J, E. {1. 
Gordon, B.A., the Teyden Jar; March 6, W. Saville Kent, 
Infuscria ; March 20, Rev. A. H. Sayce, M.A., the Land of 
the Pheenicians. 


LizvtT, FRIEDRICH WILL will shortly undertake a thorough 
zoclogical-entomological investigation of the provinces of Bahia, 
Pernambuco, and Pianhy; he is sent ty the Entomelogical 
Society of Stettin, the president of which is Dr. C, A, Dohrn.. 


We have reccived parts 1 and 2 of the first volume of the 
Transactions of the Seismological Scciety of Japan, containing 
an address on Seismic Science by Prof, Milne, together with 
papers by Messrs. Ewing, Wagner, and Grey, on varions seismo- 
metric and scismographic instruments, and Ly Mr. Mendenhall 
on a determination of the Acceleration of Gravity at Tokio, 
The Society is to be congratulated on the numerous proofs of 
activity which it has already -hown, and on tbe very valuable 
scientific work it is doing in this rather neglected branch of 
study. 

A USEFUL paper by Mr, W. J. Harrison, Science Demon- 
stratcr for the Birmingham School Board, on the Teaching of 
Science in Public Elementary Schcols, has been issued by him 
in a separate form. lle resume. ?Il the reasons for science- 
teaching in schocls in a clear and forcible manner, and gives 
some hints that might be of service to science teachers, In 
Birmingham, we Felieve, they are now endeavouring to obtain 
money for science scholarships, by which boys of merit will pass 
from the Foard Schcols to the great Foundation School the:e 
(King Edward’s Grammar Sckool), tren to the Mazon College, 
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and perhaps subsequently to some university. There are now 
2000 children and zoo pupil teachers under science instruction in 
Birmingham, and the results so far have been most encouraging. 

MAJoR-GENERAL MAITLAND, writing to the 77wes in connec- 
tion with the Bordeaux Phylloxera Congress, makes a sugge-tion 
which appears quite worthy of attention. He believes that all 
the remedies hitherto applied or proposed are open to the re- 
proach to which all empiric treatment of disease is obnoxious— 
viz, the attacking of a symptom instead of the essential root of 
the disease, and thus betraying a want of right apprehension of 
its true origin. ‘* This, in my humble view,” General Maitland 
says, ‘‘is to be attributed to exhaustion of the vitality of the 
plant, induced by unduly and unnaturally overtasking its pro- 
ductive powers. In this respect the phylloxera of the French 
vineyards bears a close analogy to the red spider of the Indian 
tea garden, to the leaf-worm of the Indian, American, and other 
cotton fields, and, in short, to parasitic growth wherever proving 
fatally destructive throughout the vegetable kingdom. The 
mode in which this law of natnre, as it may be termed, operates, 
may be understood by reference to the physiological paradox, 
‘Life dies; death lives.’ Wherever the vitality of a plant is 
abnormally diminished by over-plucking, over-pruning, and un- 
ceasing inexorable demands to produce more, more, when nature 
demands rest and repose to recruit exhaustion, the sap, the 
plaut’s life-blood, becomes poor, sluggish, and enfeebled. 
Parasitic life is then evolved, and preys upon the little re- 
maining life that injudicious culture has left the plant. If the 
above view in regard to the origin of phylloxera be accepted as 
an approximation to the truth, the remedy would seem to be 
self-indicated—repose, Give the vineyards rest.” 

AN extraordinary report of four large expeditions fur Africa 
being organised in Brussels, was lately given in the Pall AZal/ 
Gazette, and has this week been reproduced by the Daily News. 
There is, however, absolutely no foundation for the statement. 

THE Colonies and India states that the unusual spectacle of 
snow was seen on Table Mountain on August 16. Such an 
occurrence has been recorded only once since 1813, viz. in 1878, 

THE first list of the honorary council of the Internation J 
Electric Exhibition which is to be held at the Crystal Palace, 
contprises the following names of well-known men of science :— 
Mr. James Abernethy, President Institute Civil Engineers ; Prof. 
W. G,. Adams, F.R.S., Sir James Anderson, Prof. Ayrton, 
F.R.S., Sir Henry Cole, K.C.B., Mr. William Crookes, F.R.S., 
Capt. Douglas Galton, C.B., F.R.S., Dr, Gladstone, F.R.S., 
Col, Gonraud, Sir John llawkshaw, C.E., F.R.S., Dr. 
J. Hopkinson, F.R.S., Prof. Fleeming Jenkin, F.R.S., Sir 
E, J. Reed, C.B., M.P., Mr. B. Samuelson, M.P., Dr. C. 
W. Siemens, F.R.S., Mr. W. Spottiswoode, President Royal 
Society, The following gentlemen will be the chief officers 
for the Exhibition: Manager, Major S. Flood Page; secretary, 
Mr. W. Gardiner ; superintendent, Mr. P. L. Simmonds ; assis- 
tant engineer for Exhibition, Mr. R, Applegarth, C.E. ; clerk 
of works, Mr. W. Carr, 

Tue Programme of the Technological Examinations of the City 
and Guilds Institute for 1881-2 contains several new subjects 
and arrangements—improvements on previous programmes, 
The examination papers set for 1881 are interesting. 

WE Lotice in the Russian journal, O/d and New Russia, an 
interesting paper on M, Tyaghin’s wintering at Novaya Zemlya, 
on hunting in that land, together with a good sketch of the bird 
life in the neighbourhood of the winterinz place. 

Dr. Gost, who has investigated during many years the flora 
of the White Sea, has published his researches in a separate 
work in Russian. 

WE notice in a paper published in the nas of the Spanish 
Society of Natural History (vol. x. 1881), that Don Fr. Quiroga 
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observes that the numerous implements in Spanish museums 
which are usually described as nephrite are mostly made of 
fibrolite, this name having been given by Count de Bournon to 
a variety of sillimanite. Out of 115 hatchets which were 
considered as nephrite, and were found.mostly during the 
geological survey of the provinces of Guadalajara and Cuenca, 
only one was of nephrite, whilst 111 were of fibrolite and three 
of jadite. The fibrolite is often found among the mica-slates of 
the provinces of Madrid and Guadalajara. 


THE same volume of the -zals contains a paper, by Don 
S. Calderon of Arana, on the evolution of the earth. 


A STRIKING instance of the activity of man in destroying 
forests may be shown by the following figures, which we 
find in M. Olshevsky’s paper in the last issue of the /zvestia 
of the Russian Geographical Society. After having taken 
into consideration the surveys which were made in the pro- 
vince of Ufa before 1841, and the recent distribution of 
forests in that province, M. Olshevsky shows that the area of 
forests, which formerly was about 17,577,000 acres, has now 
diminished by at least 3,500,000 acres ; although the population 
is still very sparse, that is, less than three souls per square mile, 
and it was yet less some time ago. 


Tue well-known publishing firm of A. Tartleben (Vienna, 
Pesth, and Leipzig) have recently published a little work by 
Heinrich von Littrow, ‘‘ Carl Weyprecht, der dsterreichische 
Nordpolfahrer.” It contains many characteristic reminiscences 
as well as letters of the late discoverer of Franz-Josef Land, It 
is 2 fitting and touching literary monument to a brave, energetic, 
highly-cultivated, kind, and modest man of science, whose useful 
career was unfortunately cut short so prematurely. 


Auf der Hohe is the title of a new international review, edited 
by Leopold vy. Sacher-Masoch, and published at Leipzig by 
The first number 
(October) contains several interesting articles, though none of 
them scientific; among the list of contributors, however, we 
notice the names of several Continental men of science, 


Dr. Kine’s report on the Government Cinchona Plantation 
in British Sikkim for the year ending March last, shows a con 
tinued and highly satisfactory progress—a progress that has been 
made not only in the extended cultivation of well-known and 
established species, but also in the propagation of valuable and 
rarer kinds, Most satisfactory results are recorded of the species 
known as Cinchona Ledgeriana, one of the varieties of Calisaya 
which, as Dr. King says, is surpassingly rich in quinine, and 
which has derived its name from Mr. Ledger, a collector who 
bronght the seed from Sonth America. Regarding another 
valuable kind, namely, the plant yielding the Carthagena or 
Columbian bark, which is largely imported to this country from 
the northern part of South America, and of which four plants 
were sent to the Government Plantations from Kew in January, 
1880, Dr. King says, ‘‘They arrived in good condition and 
during the year they were increased largely by cuttings. Propa- 
gation went on most favourably for some time, but later on in 
the year the young plants were severely attacked by the pest 
only too well known to gardeners as ‘thugs.’ The usual treat- 
ment was applied with vigour, but in spite of this, when the year 
ended the six original plants had been increased only to sixty 
rooted plants and ninety partially rooted cuttings.” Dr, King, 
however, further says that ‘‘every effort will continue to be 
made to increase the stock of this interesting species.’’ Both 
the general condition of the plantation and the financial results 
are reported as satisfactory, and the results as gathered from the 
quinologist’s report, which is appended, are also satisfactozy, 
inasmuch as they show an increased manufacture of febrifuge 
and_also an increased demand, Dr. King and his co-workers 
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are to be congratulated on the continued successful results of 
their labours. 


Dr. Osst, the director of the Ethnographical Museum at 
Leipzig, after attending the Archzxological Congress at Tiflis, 
intended to make an exploring tour in the Caucasus, Armenia, 
and Asia Minor, and then to return to Saxony z'@ Constantinople 
and Athens. 


A STRANGE phenomenon was recently observed at Emerson, 
near Lake Winnipeg. A dark cloud formed of myriads of 
winged black ants passed over the place from east to west. 
When it descended the ground over a large area was covered an 
inch deep with the insects. 


Mauna Loa (Hawaii) is again active, and the lava threatens 
the port of Hilo, situated on the east side of the island. 


In a letter which we have received from Mr, G. II, Kinahan 
he disavows the suggestion imputed to him (NATURE, vol. xxiv. 
p. 471) that Laurentian rocks occur in Co. Tyrone. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (A/acacus cynomolgus 2 ), 
a Bonnet Monkey (Afacacus radiatus?) from India, presented 
by Mr. G. E. Jarvis; a Vervet Monkey (Cercopithecus lalandii ) 
from South Africa, presented by Mrs. Brassey; two Leopards 
(Felis fardus) from Ceylon, presented by Lieut.-Col. J. S. 
Armitage, F.Z.S. ; a Mesopotamian Fallow Deer (Cervus meso- 
potamicus 2), two Beatrix Antelopes (Ozyx Leatrix 9 2), two 
Arabian Gazelles (Gasel/a arabica § 2) from Muscat, presented by 
the Lord Lilford, F.Z.S. ; a Naked-footed Owlet (.4thene noctua), 
European, presented by Mr. R. J. Marlton; a Common Kestrel 
(Tinnunculus alaudarius), a Common Hare (Lefus exropeus), 
European, presented by Mr. W. K. Stanley; a Paradise Whydah 
Bird (Vidua paradisea) from West Africa, presented by Mr. 
Bowyer Bower; two Bonnet Monkeys (A/acacis vadiatus) from 
India, a Bell’s Cinixys (Cinixys delliana) from East Africa, 
deposited ; an Osprey (azdion haliaetus), European, pur- 
chased ; a Hardwicke’s Hemizale (emigatea hardutwhit) from 
Borneo, received on approval. 


OUR ASTRONOMICAL COLUMN 


THE SATELLITE OF NEPTUNE,.—We subjoin such a table as 
was suggested by Prof. Newcomb for indicating with little 
trouble the aj proximate position of the satellite of Neptune, at 
any time about the approaching opposition. The argument 
has the same significance as in Newcomb’s Tables :— 


Argument 7. Angle of Position. Distance. 
—“—. oe 
. a a ° “a 
° 180 (ENS 253'3 114 
Ife) 190 65°7 245°7 Hepa 
20 200 59°7 239°7 6a 14°6 
30 210 54'8 2348 a 158 
40 220 50°4 230'4 16°6 
50 230 46°3 226°3 16°9 
60 240 42°3 22238 16°9 
7O 250 38-2 218'2 36°4 
80 260 33'8 213°8 15°5 
go 270 286 208°6 14°3 
100 280 2252 Dore 12°7 
Ito 290 14/0 194° 110 
120 300 2° 182°7 9°2 
130 30 346°4 16674 fey) 
140 320 B22 144°2 68 
150 330 299°4 1194 70 
160 Sie) 278°6 98°6 So 
170 350 263°7 $3°7 9°6 
180 360 2533 73°3 Tr4 


Values of # at Greenwich noon 


Octa25e- 187°55 Nov. 27 ... 225°26 DWecera7aeen 262°95 
INGVGn eee OC r2 | Dectme me mTL7cOR (man. | 6.2) 1155255 
17... 332°60 19? ona CCP es) 
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Motion of # in 


Days. Hours. 
is 


61°26 I 2°55 

2 122°51 B RIE 
3 183°77 3 7°66 
4 245°03 4 IO°2!I 
5 306°28 5 12°76 
6 15°31 


UE or ce sieriok 
From which figures « may be interpolated for any hour required, 
When ~ is found in the second column of the table, the angle of 
position is to be taken from the second column. 


ComET 188: f (DENNING, OCTOBER 3).—The comet disco- 
vered by Mr. W. F. Denning of Bristol during the night of the 
3rd inst, has been observed at Marstilles by M. Coggia, and at 
Lord Crawford’s Observatory at Dunecht. Elements calculated 
by Dr. Copeland and Mr. Lohse upon Dunecht ob-ervations on 
October 9, 10, and 12, are as follows :-— 


Perihelion passage 1881, September 12°0943, Greenwich M.T. 


Longitude cf perihelion 


Ascending node 72 47 45 | Paget 
Inclination Go tem sen se) YP 12) 1001 
Log. perihelion distance ... ... 9859822 


Motion—direct. 


Hence it is found that this comet, like that discovered by Mr. 
Barnard on September 19, is receding both from the sun and 
the earth, As remarked in Lord Crawford’s Circular, No. 33, 
the elements bear some resemblance to those of the fourth comet 
of 1819, detected by Blanpain at Marseilles, which was certainly 
moving in an elliptical orbit of very limited dimensions. This 
circumstance alone attaches a particular interest to Mr. Denning’s 
comet, and makes it of importance that it should be accurately 
observed for position as long as practicable. 


CERASKI's VARIABLE—U CEpuHeErI.—The following Green- 
wich times of minima depend upon Mr, Knott’s observation on 
the 2nd inst. with the periud 24'49280 :— 


h. m. h. m. h. m. 

Oct. 22 10 24 Nov. 11 QF | Dec 0 
27 10 4 16 8 41 | (es 9) US 
Nov. I 9 43 21 8 20, II 6 57 
9 22 26 7 59 | 16 6 37 


BIOLOGICAL NOTES 


THE lIvPoPiySIs IN ASCIDIANS.—In a second paper to the 
Belgian Academy on this subject (Ax//. No. 6) M. Jnlin de- 
scribes the quite special arrangement of the ‘‘hypophysary 
gland” in PAallusta mamillata. Besides the principal excre- 
tory duct existing in all Ascidians, and here considerably reduced, 
there are a large number of orifices by which the glandular tubes 
pour their product of secretion into the peribranchial cavity, of 
which the cloaca forms the median part, which receives all 
the products and re-idues of the organism, to be cast ont. 
Hence the products of the hypophysis in this species are probably 
also excrementitial, and the gland is physiologically the kidney 
of the animal. If it be so with P. mamillata it is likely to be the 
same with the other Tunicata ; and though, in most, the hypo- 
physis opens into the mouth, one cannot imfer that the product 
is to be utilised in the alimentary canal, From the morpho- 
logical point of view it is noteworthy that in glands properly so- 
called, arising from an epidermie or epithelial invagination, the 
product of secretion is generally eliminated by a single orifice, 
and that the only exceptions occur in the category of uriniry 
apparatus (Cestodes, Trematodes, &c.). 


THE CORALS OF SINGAPORE.—We learn from a paper 
(Proc. of Berne Nat. Iistory Society) by Prof. Studer, on the 
Corals of Singapore, that there are no less than £22 species 
known from this locality. Of these fifty-one species are special to 
the locality, whilst the others inhabit the seas of New Guinea, 
of the New Britannic Archipelago, of the Solomon Islands, and 
reach as far as Fiji, some few extending as far as Tahiti. At 
the same time the Singapore corals yield very few species in 
common with the Red Sea, the Seychelles, and Mauritius, and 
these are Fungidee, but no Madreporacez. Thus it may be 
established that the coral fauna of the Indian Ocean must be 
divided into two distinct rezions—a western and an eastern, the 
latter extending far to the east into the Pacific, These two 
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regions are divided by deep sea and by coast-lines, which, as the 
eastern and southern coasts of India, d> not afford the necessary 
conditions for the development of corals, whilst the extension to 
the east is much facilitated by low grounds and favourable coast- 
lines. Nevertheless, however different as to the species which 
inhabit them, both resiosus have a close likeness as to certain 
species, and both might be considered as having formed a single 
region, probably at the tine when the great plateau of the Suida 
Islands was a continuation of the continent, and when Mada- 
gascar and Ceylon were in close cunnectio:. As to the 
inhabitants of greater depths and of colder water—as the Gor- 
gomds, the Anthozoz, and the Pritanoids—the sa ue species are 
widely spread throaghout the Paciie and the Indian Ocean, 
showing thus that the differentiation of shallow-water forms 
goes on move rapidly than that of the deep-water ones. 


A CHEMICAL DIFFERENCE BETWEEN LIVING AND DEAD 
PROTOPLASM,—From various experiments (chiefly with proto- 
pla.m of plants, also with lnfu oria) 1Lerren Loew and Bokorny 
find (PAtiger’s Arch.) toat living protoplasm possesses in an eminent 
degree the property of reducing th: noble metals from soluti ns, 
and that this property is lost when death occurs, ‘It may well 
be inferred,” say the authors, ‘‘that the mysterious phenomenon 
denoted by the name of ‘Life’ depends essentially on these 
reducing atom-group». In the present state of science we ex- 
plain these ‘groups in motion,’ these springs of life phenomena, 
as allehyde groups, but wauld by n> means exclude some 
different and better mode of explanation.” 


RATTLESNAKE PotIson.—Dr. Lacerda Filho has published the 
results of his experimeuts on the poison of the rattlesnake (Crotalus 
horridus) in the Archivos do Aluseu nacional do Rio de Fan: iro, iii. 
1. The poison of Crotalus horridus acts upon the blood by de- 
stroying the red-blood corpuscles, and by changing the physical 
and chemical quality of the plasma, 2. The pois an contains some 
mobile bodies similar to the microcuccus of putrefaction. 3. 
The blood of an aniimal killed by the snake’s Lite, when inocu- 
lated to another animal of the same size and species, cau es the 
death of the latter within a few hours, uuder the same sym- 
ptoms and the same change, of the blood. 4. The yoiscn can 
be dried and preserved fur a long time without losing its specific 
quality. 5. Alcohol is the best antidote to the poison of 
Crotalus horridu, known until now, 


THE SPERMOIGONIA OF AECIDIOMYCETES.—According to 
r-cent observations by Prof. Kathay (Vienna Acad, Azz.) the 
spermozonia of Uredinew or Aecidio nycetes may di charge their 
¢ mtents without the action of external moisture, of rain or dew 
(the only way, as apparently supposed hy A. de Bary). The process 
may occur in dry and hot sunny weather, and as follows :—These 
sperm»gonit produce in their interiur nat only mucilage and 
spermatia, but also sugar. Jn virtue of the latter they separate 
water by ‘‘osmotic action,” and this water causes the inclosed 
miucilaze to swell, and therey afford exit from the cavity. The 
author’s ob ervations were inade upon the spermozonia of 
Gymnosporangium conicum and Puceiuia suaveolens, 


PeLacic FAUNA oF GULF STREAM.—Alexander Agassiz 
gives an interesting account of his explorations of the floatinys 
faura of the Gulf Strean in the vicinity of the Tortuga: The 


party remained at this station for some five weeks, being allowed | 


to select quarters at Fort Jeffzrson. Unfortunately during the 
greater part of their stay the strong northerly winds interfered 
greatly with the surface fauna. Tad the sou‘h-easterly winds 
prevailed the fauna would have been driven against the Tortugas. 
The few favourable diys shawed, however, a wealth of pelagic 
animals which had heen hardly anticipated, and which proved 
how excellent a s‘ation this would be to investigate the fauna 
feom. lt als» has the imnense advantare of su plying the 
nituralist,-and at his very door, with not only the common 
specie, of reef-building corals, but with the varied invertebrate 
faun2 to be found in such places. leaving a full eauneration of 
the species for another occasion, in the letter we now notice 
(Bulletin of the Mus, Com). Zoology, vol. ix, No. 3) A. Agassiz 
inentions in a general way the presence of a couple of species of 
Firoloidea, of Phyllirhoz, of several Appendiculariz, of a small 
Pyrosoma, of a Doliolum, two species of Salpa, and half a dozen 
species of Preropods, ‘lhe number of pelagic foraminifera was 
greatly di appointing ; not once was a species of Glo»igerina met 
with, and tbe Radivlarians appear to have a's» been scaaty, A 
list of the Ctenaphore, Discophore, Siphonophorz, and Hy- 
droids met with is appended by Mr. Fewkes. Many of the 
species are indicated as new. 
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RETARDED DEVELOPMENT IN INSECTS.—In a paper by 
Prof. C. V. Riley, at the recent meeting of the American Asso- 
ciation, the author records several interesting cases of retarded 
developmeut in insects, whether as summer coma or dormancy 
of a certain portion of a given brool of caterpillars, the helated 
issuing of certain imagines from the pupa, or the deferred hatch- 
ing of egss. One of the most remarkable cases of this last ta 
which he calls attention is the hatching this year of the eggs of 
the Rocky Mo mtai1 Locust or Western Grasshopper (Ca/optenus 
spretus) that were laid in 1876 around the Agricultural College 
at Manhattan, Kans. The.e eggs were buried some ten inches 
below the surface ia the fall of 1876 in grading the ground 
around the chemical laboratory, the superincumbent material 
being clay, old mortar, and bits of stone, and a plank side-walk 
being laid above this In removing and regrading the soil last 
spring Mr, J. D, Graham noticed that the eggs looked sound 
and fresh, and they readily hatched upon exposure to normal 
influences, the species heing determined by Prof. Riley from 
specimeas sub.nitted by Mr, Graham. Remarkable as the facts 
are, there cin bs no question as to their accuracy, so that the 
eggs actually remained unhatched during nearly four years and a 
half, or four years longer than is their wont; and this suyge-ts the 
significant question, How much longer the eggs of this species 
could, under favouring conditions of dryness and reduced ten- 
perature, retain their vitality aud power of hatching? Putting 
all the facts together, Prof. Kiley concludes that we are as yet 
absolutely incapable of offering any satisfactory explanation of 
the causes which induce exceptional retarJation in development 
among insects, The eggs of Crustaceans, as those of 4fus and 
Cypris, are known to have the power of resisting drouth for 
six, ten, or more years without losing vitality, while in some 
cases they seem actually to require a certain amount of desicca- 
tion before they will hatch. Yet the fact remains that different 
species act differently in this respect. In short, nothing is more 
patent to the ob-erving naturalist than that species, and even in- 
dividuals of the same species, or the progeny of one and the same 
individual, act very differently under like external conditions of 
existence: in other words, thit temperature, moisture, food, &c., 
influence them differently TIence, as has heen shown by 
Semper to he the case with other animals, s> it is with in-ects, 
changes in th: external conditions of existence will not affect 
the fauna as a whole equally, but will act on individuals, We 
can understand how this great latitude in susceptibility t» like 
conditions may and does, iu the case of exceptional seasons, 
prove beneficial to the species hy preserving the exceptional indi- 
viduals that display the power to resist the uausual change ; 
but we shall find our.elves baffled when we come to seek an 
explanation ef the ciu-se or causes of such retardation, unless 
we acce,t certain principles of evolution. In the inate pro- 
perty of organisms t> vary, and in the conplex phen>mena of 
heredity, we may find a partial explanation ot the facts, for the 
exceptional tendency in the present may he looked upon as a 
manifestation throuzh atavism of traits which in the past had 
been mre co nmonly po sessed and more e,sen‘ial to the species. 


LABOGSCAUE INOVIES 


A SINGULAR ca-e of the production of sound by natural causes 
is recorded by M, Reuleaux (Proc, of the Nat. list. Soc. of 
Prussian Rhineland and Westphalia). Ife observed it while hunt- 
ing in the Roderbacherthil, near the hizhe+t point of the Rhine 
province, The ground is, in the main, gently undulating and 
densely wooded. The valley, spacious on the eastern side, 
narrows rapidly at one part to a sort of pass, through which, 
for about one kilometre, the Réderbach flows westwards, A 
sout-west wind was blowing, and M, Keuleaux, coming along 
the hillside from the east, heard what appeared to be the strokes 
of a fine deep-toned bell in rapil succession. There was no 
such bell in the neizhbourhood, and some othec sounds soon 
heird sati-fied him that the effec’s were of natural origin, Tones 
were heard growing in force to a maximum, then dying away ; 
they were like those of organ pipes at first, but their ‘*clanz” 
came to resemble that of a harp or violin, At the mouth of the 
pass, whence the sounds seemed to radiite, there was a strange 
azitation in the air, and mixture of souids, some of which 
abruptly stopped. M. Reuleaux sup oses bodies of air in vor- 
tical mation (¢romdes) to hive been carried alo ig from the pass, 
and the soun! to have been due to conflict between the outer 
and the inner air at the mouth of such érom es, producing oscil- 
lations. There wa: a marked difference of temperature between 


Oct. 20, 1881 | 


the higher and the lower parts of the valley, and this is regarded 
as au importaat factor ia the case ; the cold air above pres-ing 
on the warm bzlow, and closing the pass to a sort of tube. The 
wind seemed to be active only in the lower parts, 


WITH the aid of delicate apparatus of recent invention Herr 
Grunmach (Ved. Aun. No. 9) bas investigated the electro- 
maznetic rotation of the plane of polarisation of radiant heat in 
solid and liquid substances (flint glass, plate glass, sulphide of 
carbon, oil of turpentine, distilled water, and ale shol). Mis 
finding isa, follows:—1. In solid as well as in liquid diather- 
manous bodies there is such rotati m, and always in the direction 
in which the current flows through the spiral or circulates round 
the magnetic core. 2. The amount of this rotation 1., ceteris 
paribus, very different for different substances; the rotation 1s 
greater the greater the index of refraction of the substance. 3. 
With direct action of a galvanic current conducted round the 
diathermanous body, the a nount of the rotation is proportional 
to the intensity of the current, 4. In a diathermanous body 
placed beiween the poles of an electromagnet, the amount of 
rotation is proportional to the magnetic force acting on the 
body. §. The amount of rotation increases with the length of 
the substance traversed by the rays; but the relation between 
these tw. quantities could not be uu-nerically determined, 


EXPERIMENTS on heat-conduction have been lately made by 
M. Chri tiansen of Copenhagen (ied. Ann, No. 9), by the 
following simple method :—Three round copper plates are 
placed one above another, separate] by small pieces of glass, 
A hole is bored radially into each plate, and a thermometer bulb 
inserted in each hole. The lowest plate rests on a brass vessel, 
through which cold water is conducted, and on the top plate 
rests a brass vesset with circulation of warm water. Through 
holes in the two upper plate. (supplied with copper stop, ers) tue 
interval, between the plates may be .filled with liquil, M. 
Chvistiansen experimented first with air, and he proves that its 
heat-conduction increases with the temperature. The ratio of 
the conductivity of air t> thoe of several liquids was next 
studied, the liquid being placed iu the lower Interval. The 
results agree well with Weber’s figures for abs slute conductivity. 
Some experiments were also made with plite glavs (dry and 
wet) aud marble. The method may be adapted (the author 
points out) to measurement of electric resistances, the potential 
being measured instead of the temperature. 


AMONG some interesting experiments with liquid films, de- 
s-ribed by M, Plateau t> the Belgian Academy, i. one in which 
fine iron wire is fir-t bent to represent a six-petalled fl wer in out- 
line ; the circular centre being supported on a small fork stuck 
in a piece of wood. The wire is slightly oxidised with nitric 
aci]. The flower is dipped in glyceric solution, and is then put 
uider a bell jar near a window, so that the sky is reflected in 
the films, <A pretty play of bright colours is soon observed, and 
it continues for hours. Aguin, with regard to explosion of soap 
babbles, one is apt to think the whole of the film is con- 
verted simultaneously into minute spherules. M. P:ateau ha. 
formerly shown that it is not so, and has analysed the course of 
the phen menon, An experiment proving the contraction of the 
bubble during its qu ck destruction is as follows :—A bubble of 
glyceric liquid about 11 centimetres in diameter is blown with 
tubacco smoke, and placel on a ring. Waving waited till the 
top appears blue, you break it there with a metallic wire, where- 
upon the mass of smoke is shot vertical'y upwards a dozen centi- 
metres, and then spread, out ho-izontally, ia umbrella shape, 
It then rises more sloaly, andi diffused. 


Pror, EXNeR of Vienna has la'ely proved that galvanic ele- 
ments formed of three elementary sub.tances, one of which is 
bromine or iodine, give perfectly constant ac ion, and that the 
ele.tromotive forces exactly correspond to the heat valies of the 
chenical processes, ‘There is no trace of polarisation. Bromine 
and isdi.e are als» shown to be the worst conductors of elec 
tricity at present known. Both bromine and iodine conduct 
entirely without polarisation, (the latter in solid as well as in 
liquil conditioa.) ‘fhe conductivity rises rapidly with the 
temperature, 

CAREFUL experiments by Herr v. Wroblewski on diffusion of 
liguies (three chloride of sodium solutions and water) are de- 
seribed i1 Wied. Ann, (No. 8), and yield the result that the 
constant of diffusion (so far as those experiments go) decreases 
with decrea eof the amount of salt, according to a law of simple 
proportion. The author further tried a photometric, method of 
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measuring diffusion, where the proportion of salt is extremely 
snall; using Hiifner’s spectroph stomoter and (a; colouring- 
matter in water) nizrosin. He cannot claim great exactness for 
the results, but the coustant is at least one place of deci.nals 
smaller thin the smaliest constant of a salt hitherto known, 


Dr. KALIscHER, who has been experi ne.wting on selenium 
cells for the photophone, confirms the observations of Adams 
and Day that lizht way in certain cases set up in these cells a 
photo-elec'romotive force ; the cell becoming its own battery. 
The same experimenter draws attention to a curions point, 
namely, that the se asitiveness of se’enium cells to light is often 
greater in cells of high resistance than in those in which, by 
annealing, the resi-tance has been greatly reduced. A single 
c-l] kept for some moaths gradually lessened in resistance, while 
becoming less sensitive to ight. These anomalies Dr. Kali-cher 
attribute, to the allotropic modifications through which the sab- 
stance passes, the want of homogeneity accounting also for the 
photo-electro notive 'orces observed. 


AN excellent paper by M. Gariel has appeared in our con- 
temporary, L’Zvectricien, in which the formule for the grouping 
of cells in a voltaic battery, as deducible from Ohm's law, are dis- 
cusse:] and represented i1 graphic diigrams, M. Gariel has thus 
arrived at a kin | of abacus by which the variou. problems that 
arise may be geometrically solved by si nple inspection. 


Pror. LOVERING of Harvard has lately wrearthed from the 
Alemoirs of the American Academy a paper by Dr. Nathaniel 
Bowditch of Salem, Mass., communicated in 1$15, in which be 
investigates the figures made by ailou>le pendulum which com- 
pounded two vibrations at right angles to one anther. This 
research, which was illustrated by several plates of figures, 
therefore anteda‘es that of Lis-ajous, to whom the discovery of 
these figures is usually accredited, which was pu dished in 1857. 
Bowditch investigated the cases of the ratios representing unison, 
the octave, the twelfth, and the double octave. Bowdi-ch was 
him-elf inspired to this investization by a paper writt n by Prof, 
Dean of Burlington, Vermont, in which a comp und pendulum, 
identical with that known as blackburn's pendulum, was used 
t» illustra'e the motions of the earth as viewed fron the moon, 
Blackburn’s psvlulun dites from 1844. Sang, in 1832, used 
vibrating wires to compound rectangular vibratious ; and Wheat- 
stone’s kal idophone dates from 1827. 


SELF-LUMINOUS photographs capable of shining in the dark 
can be made, as Eder his shown, by laying a transparent 
‘positive ” upon a sheet of Bal naiv’s lummous paint, and then 
exposing the latter to sunlight. The photograph thus produced 
is a ‘* positive” also. It lasts, of course, only for a limited 
time, 


Dr. MULLER-ERZBACH, who has just made an exhaustive 
ex.mi ation of the desiccating powers of different substances, 
states that there i, no perceptible difference between the power 
of coucentrated oil of vitrisl, glacial phosphoric acid, and solid 
caustic potash in this re-pect, and that caustic soda an! chloride 
of calcium are only slightly inferior, the difference in tension of 
aqneou. vapour between phosphoric anhydride and anhydrous 
chloride of calcium being a fraction of a milli.wetre in the baro- 
metric column, Ile als» states that cau-tic soda is absolutely 
dehydrated by being shut up in a desiccator with caustic potash. 


OME FENG JOSIE SS © 


LiguT.-CoL. DONNELLY, R.E., made the following intro- 
ductory remarks to Prof. Stokes’ first Lecture whish was the 
fir-t of the series :— 

1 greatly regret both for your sake and my own that I should 
have to detain you for a few minutes from the lecture which we 
have all come to hear. It has, however, been ¢ msilered d-sir- 
able that some explanation should be given of what has led to 
the furmation of this Commi'tee on Solar Physic-, ani what has 
led t> the giving of these Leciures. I am gla! to say that in 
engaging your attention for a few minutes ] shall not seriously 
curtail the time that lrof. Stokes will bave at his di.posal, for 
he has been good enouzh to undertake to lecture on Friday in 
place of General Strachey, who unfortunately cannot give the 
lecture which has been announced for him. 


* Introductory Lecture by Prof. Stokes, F.R.S., in the South Keasington 
Museum Theatre on Wedaesday, April 6, 1381. 
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Our history commences in the year 1875, when the Royal 
Commission on Scientific Instrnction and the Advancement of 
Science made their eighth and final Report, strongly recommend- 
ing the establishment, by the State, of an Observatory for Solar 
Physics. They say that their opinion is confirmed by the action 
which has been taken by foreign countries in this matter, obser- 
vatories for astronomical physics having been already established 
in varions parts of Italy, while their immediate erection had been 
determined on at Berlin and in Paris. The Royal Commission 
further hoped that similar institutions might be established in 
various parts of the British Empire, and they particularly called 
attention to the great advantages that India, at certain high-level 
stations, affords for continuous observations, which are so im- 
portant in this matter. In 1876 a very large and influential 
depntation from the British Association had an interview with 
the then Lord President of the Council, the Duke of Richmond 
and Gordon, with the view of urging on the Government the 
necessity of taking action on this and other recommendations of 
the Royal Commission. In replying to that deputation the 
Duke of Richmond pointed out that in a certain small way he 
had already done something in the matter, for Mr. Lockyer had 
been transferred from the War Office to the Science and Art 
Department, and facilities were being afforded him for carrying 
forward that portion of the researches upon this subject which 
he had been engaged on fur several years, 

The representation by the Council of the British Association 
was followed by a memorial from a number of eminent men of 
science, I need only mention, among others, the names of Adams, 
Andrews, Broun, Jonle, Clerk Maxwell, Roscoe, and William 
Thomson, to show yon how influential a memorial it was. They 
based their appeal for the formation of an observatory for astro- 
nomical physics on the fact that in the opinion of a considerable 
number of scientific men there was a more or less intimate con- 
nection between the state of the sun’s surface and the meteorology 
of the earth, and they called attention to the fact that recent 
investigations on the part of several independent men had led 
them to the conclusion that there was a similarity between the 
sun-spot period, periods of famine in India, and cyclones in the 
Indian Ocean, They conclude by saying, ‘We remind your 
Lordships that this important and practical scientific question 
cannot he set definitely at rest without the aid of some such in- 
stitution as that the establishment of which we now urge.” It 
was under those circumstances that the Lords of the Committee 
of the Council of Education referred the question to Prof. 
Stokes, Prof. Balfour Stewart, and General Strachey for their 
opinion as to whether a start could not be made, and most of 
what is required by the memorialists in the way of daily accurate 
observation be accomplished by utilising the advantages offered 
by the chemical and physical laboratories at South Kensington, 
with the aid of the detachment of Roya) Engineers stationed 
there. I need not trouble you with the terms of the reference. 
They are given in Lord Sandon’s letter of August 13, 1877, 
which is printed in a Parliamentary paper as a return to an 
address of the House of Commons moved by Lord Lind-ay on 
March 20, 1879. I may, however, quote one sentence from it ; 
“* Although we are not at present in a position to consider the 
establishment of an official observatory on a comprehensive 
scale, we believe that some advantage can be gained if a new 
class of observations can be made with the means at command ; 
since the be-t method of conducting a physical laboratory may 
thns be worked ont experimentally, and an outlay eventually 
avoided which, withont such experience, might have heen con- 
sidered neces-ary.” I should also mention that Lord Sandon in 
his letter suggested that the Astronomer-Royal shonld be con- 
sulted on the subject, and he stated that ‘‘ We propose to ark 
General Strachey to act with yon especially with a view to advis- 
ing us as to how far any arrangements made at Sonth Kensington 
may be worked with, or form part of the system of observations 
which, we are informed, are in contemplation for India.” Just 
at that partienlar time the Indian Government had made 
arrangements for having daily photographs taken of the snn’s 
disk at Dehra-Doon in the North-West Provinces, by Mr. Meins, 
who, while he was a sapper in the Royal Engineers, had 
been trained by Mr. Lockyer, The Committee to which I 
have already referred reported at the end of 1877, and they state 
what in their opinion may be done at once and without entailing 
any cerions cost. This report is also given in the Parliamentary 
paper to which I have alluded. Nothing however was done at 
that time, and in November, 1878, the Duke of Devonshire, as 
Chairman of the Royal Commission on Scientific Instruction and 
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the Advancement of Science, wrote again calling attention to the 
subject, and strongly urging that the Report of this Committee 
should be acted upon, In 1879 a small sum, 500/., was taken 
in the estimates for the expenses of the Committee on Solar 
Physics. And this has teen continned ever since. As soon as 
that vote had been put into the estimates with the sanction of 
the Treacury, a Committee was formed consisting of the gentle- 
men whom I have already mentioned, namely: Prof. Stokes, 
Prof. Balfour Stewart, and General Strachey, to whom were 
added Mr, Norman Leckyer, Capt. Abney, an] myself. The 
object of this Committee is to make trial of methods of observa- 
tion, to collect observed results, to find cut what is being done in 
foreign countries, and so far as possible to collect and bring 
together all information on this subject, and finally to reduce 
the Indian observations which have been made since the time 
that Mr, Meins was sent to India. The Committee made a pre- 
liminary report last year, which was presented to both Hon.es 
of Parliament, and has been published. I therefore need not 
tronble yon with any of the information contained in it. You 
will there see what the Committee has been doing, and what 
arrangements have been made for carrying on the Indian obser- 
vations since Mr, Meins’ death. 

While the Committee has been thus acting in its corporate 
capacity, certain of its members have been carrying on indepen- 
dent researches of their own on different branches of the subject. 
The results of those researches have been published in the 
Proceedings of the Royal Society, but from the necessarily frag- 
mentary manner of publication, it has no doubt been very 
difficult, even for men of science, to follow what was being done. 
Acting, therefore, on a suggestion made by the President of the 
Royal Society, the Lords of the Council asked the Members of 
the Committee to give a conrse of lectures which should bring 
in a more or less popular manner the results of their researches 
before the public. It is to that suggestion that this course of 
lectures isdue. So munch for the Committee. But I trust 
you will excuse me if I touch npon one other subject. It is 
now just within ten days of eighty years since Dr. William 
Herschel read a paper before the Royal Society which was 
headed ‘‘ Observations tending to Investigate the Nature of the 
Sun in order to find the Causes or Symptoms of its Varying 
Emission of Light and Heat,” and so on. But for the time I 
have already occupied, I should like to have read to you some 
portions of this paper, which are very striking even at the 
present moment. I will however only say now that he followed 
this paper by another one on May 14, 1801, on ‘* Additional 
Observations tending to Investigate the Nature of the Sun 
in order to find the Causes or Symptoms .... and a Few 
Remarks to remove Objections that might be made against 
some of the Arguments contained in the former Paper.” In 
those papers Dr., or, as he was afterwards, Sir William, Ilerschel 
very strongly and forcibly urges the importance of a continned 
observation of the sun’s surface and of the sun-spots, Ile in- 
vestigates the connection of sun-spots as far as the periods were 
then known, with cyclores, with the prices of wheat, and other 
terrestrial phenomena, and he points out of what great advantage 
continuons observations upon this subject were likely to be. My 
colleagues can tell yon beter than ] can, and no doubt will in 
their lectnres, what has been done in this matter since the days 
of Sir William Herschel. 1 am afraid it is not very much—I 
mean of course in the way of continuous observations—and yet 
during the interval a step has been made in the instrnments of 
research almost, if not altogether, as great as that made in as- 
tronomy by the discovery of the telescope. I refer to the use of 
the spectroscope. Now, the use of this instrument, the spectro- 
scope, so far as solar and stellar chemistry is concerned, is no doubt 
due to a magnificent research by Kirchhoff publi-hed in 1859, 
But I think I may be allowed to call your attention to a statement 
made by Sir William Thomson in his address to the British 
Association in 1871. Ile there says that some time prior to the 
summer of 1852 he had heen taught by a certain distinguished 
professor at Cambridge the fundamental principles upon which 
this process of investigation proceeded. I need scarcely, I hope, 
tell yon that 1 am not endeavouring to introduce parochialism 
into what shonld be the cosmopolitan regions of science; still 
less am I claiming priority for one who I am sure would be the 
first to repudiate such a claim. But I think yon will agree with 
me that it is rather a striking example of the fitness of things 
that it is the distingnished pkysicist to whom Sir William 
Thomson referred who will give the intrcductory lecture of 
this course. 
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Pror, G. G. Stoxes, F,R.S,, then delivered the following 
lecture :— 

Some of my colleagues have applied themselves with industry 
and with remarkable success to various questions connected with 
the physics uf the sun, I am not in that happy condition, 1 
have however been requested to open this course of lectures on 
Solar Physics. In doing so I will touch but lightly on the 
labours of my colleagues, because they are going to lecture 
themselves, and they will be far better able than I should be to 
expound their own researches. As to the subject of the lecture 
T have pretty nearly a carte blanche before me, aud I may choose 
my own ground, I[ propose to refer briefly to what is known on 
the subject and what speculations were made respecting the 
phy-ical coustitution of the sun some considerable time ago, and 
then to indicate how our notions gradually came to be changed. 

Now I need not dwell ou the importance of the sun to man, 
The savage knows how important it is, how man is dependent 
upon the sun for light and heat; but the man of scieuce knows 
that, to a far greater extent than the savage can imagine, man is 
dependent upon that great central body of our system for almost 
his whole supply of light and heat. For if we want light at 
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night, what do we ds but light a candle, or whatever else it may | 


be? If we want more heat than we get directly from the su. 
we light a fire; but whence comes that fire? In England we 
commonly use coal ; and whence came this coal? An examina- 
tion of the products of the caal-fields shows that they are the 
remains of extinct vegetation ; aud if we may assume that veze- 
tation went on in past geological ages according to the same laws 
that we observe at the present doy, the supply of the carbon, 
upou which we are mainly dependent for the heat given out in 
the combustion of the coal, was derived from tbe air. Dut in 
the air it existed in the state of carbonic acid, to which we reduce 
it in the process of burning; and it was under the influence of 
hgbt that, by some process the details of which we cannot 
explain, the carbonic acid was decomposed and the carbon 
appropriated, So again as regards our supply of light: if we 
light a candle we make use of what is derived from the fat of 
animals ; they are unable to decompose carbonic acid, and are 
dependent on vezetables for the r fool; so that directly or in- 
directly we come to the agency of the sun. We see therefore 
how important the sun is to man. But independently of its 
great importance, it presents us with features of extreme in- 
terest, which are calculated to excite the liveliest curiosity in 
the man of science. 

The question arises, first, Is the sun always in precisely the 
same condition? For more than two centuries it has been known 
that there is a change in its appearance which has been observed 
from time to time. I allude to the dark spots which appear on 
its surface, Those sp -ts are seen to move over the disk of the 
sun, not with a uniform angular motion, as if there were some 
body iuterp»sed between us and the sun, and circulating around 
it, but nearly as if they belonged to a solid globe rotating on its 
axis, I] say nearly, but not quite in the same way, because it is 
now well established by the labours of the late Mr. Carrington, 
that if we attempt ta determine the time of ratation of that bady 
on the supposition that the spots were stuck to it, we obtain 
different results according to the place of the spot on the sun’s 
disk, As 1 have said, taken as a whole the spats move nearly 
as they would do if they belonged to a solid globe to which they 
were stuck, and in that way we may determine approximately at 
least the direction of the sun’s axis of revolution, or equator. 
Now Mr. Carrington found that the spots which are situated a 
short distance north and south of the equator, taken by them- 
selves alone, would indicate a more rapid period of rotation of 
this body than those which are situated nearer the poles. (They 
are never found for some considerable distance round either 
pole.} Associated with those spots there is another appearance 
called faculze, which are ridges of extra brightness on the sur- 
face of the sun, and which have an evident relation to the spats. 
They are ordinarily in the neighbourhood of the spots, and 
moreover—and this is a point worthy of consideration with refer- 
euce to any theory as to the formation of the spots—it is found 
that sometimes facul will break out at the surface of the sun 
where there is no spot, but there is certain to be an outbreak of 
aspot or spats not long later. Besides this outward appear- 
ance, which can be seen with even moderately good telescopes, 
fine telescopes show that the whole of the surface of the sun 
has a mottled appearance, consistinz of portions, some more, 
some less, bright. It is dotted over with small specks, having 
the general character of minute specks of bright light. [Ph oto- 
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graphs of the sun’s surface, including a large-scale oue, by 
Janssen, of a small portion, were here exhibited. ] 

These dark spots are constantly in a state of change, which 
goes on from day to day, and the finer mottlings change with very 
great rapidity indeed, so that M. Janssen found that two con- 
secutive photographs taken quickly one after the other did not 
show the mottling identical; two photographs taken at the same 
instant did, 

Now what notion can we form as to the nature of these spats ? 
One important matter to know with respect to any speculation 
ahout their nature is, whether they are elevations or depressions, 
Mr. Wil-on showed even in the last century, by observations 
of them as they changed their position on the sun’s disk 
by the sun’s rotation, that they were below, and not above, 
the general surface ; and to the telescope they give the idea of 
a hole ina luminous envelope, through which you look down 
upon something dark beneath ; and so the older astronomers 
adopted the notion that the sun was surrounded with a luminous 
envelope which they called a phatosphere, and that the body of 
the sun itself was, not absolutely, it may be, but at any rate 
comparatively speaking, dark. Indeed, Sir William Herschel 
went so far as to speculate on the possibility of the sun being a 
habitable globe. How this great luminosity could possibly be kept 
up around a vast globe like the sun, generally dark aud accordingly 
at a comparatively low temperature, they did not explain, and in 
fact you must suppose, on this hypothesis, that the true state of 
things at the surface of the sun is quite unlike what we have at 
the surface of the earth. Now we must endeavour to make our 
theories as to the nature of the phenomena which present 
themselves rest upon known laws as far as we can, Sir John 
Herschel, indeed, conjectured that possibly the body of the suu 
mizht he defended from the heat of the envelo,.e which, as we 
know on earth, radiates so fiercely into space, by a perfectly 
reflective canopy. But where are we to get a perfectly reflective 
canopy? The oily example we know of perfect reflection is 
that of total internal reflection, where rays of light or heat, as it 
may be, fall with sufficient obliquity on the surface of separation 
between a denser and a rarer medium, the rays being in the 
denser medium. 

The nearest approach we know to total reflection, leaving 
that case out of consideration, is that of polished silver; but 
polished silver, although it retlects by far the large>t quantity of 
the light falling incident upon it, by no means reflects the whole. 
Ifa globe like the sun with an envelope of polished silver were 
surrounded by an intensely glowing body, the globe would not 
remain cold, at least if we are to rest upon the experiments 
which we cau make in the laboratory. Yet this idea of a dark 
solid body remained in the mind of astronomers for a long time. 
I will read a passage from Sir John Herschel’s ‘‘ Outlines of 
Astronomy” about what the spots are :—‘‘ Many fanciful notions 
have been broached on this subject, but only one seems to have 
any degree of physical probability, viz. that they are the dark, 
or at least comparatively dark, solid body of the sun itself, laid 
bare to our view by those immense fluctuations in the luminous 
regions of its atmosphere, to which it appears to be subject.” 
This sentence remained unaltered even in the edition of Sir John 
Ilerschel’s work published as late as 1858. 

It was, I think, in 1854, that Sir William Thomson—whom 
I am happy to see before me—threw out another speculation as 
to the nature of the heat of the sun. First I should say, per- 
haps, what it was not supposed to be. If we abandon the idea 
of a body remaining cool within an intensely glowing envelope 
surrounding it on all sides, and suppose that the sun is really 
excecdingly hot, where are we to suppose the source of that heat 
to be; in fact, what origin are we to attribute to the source 
of the heat which we know as a fact to radiate from the sun, 
wherever it may come from? The most natural supposition 
would be that of primitive heat. Take the sun, that is to say, 
existing as it was ages azo ; starting from that point, then, you 
may imagine it to be sending out heat all these ages and 
gradually cooling itself down, Now there would be one very 
strong objection to that theory if you supposed that the sun was 
a solid body, It might be glowing, but unless the conducting 
power were enormously greater thin anything we have reason to 
suspect from experiments we can make on earth, the surface 
would very quickly cool down and become comparatively 
dark. The notion of a solid body must be given up if we 
suppose that primitive heat is the source. It must be at least 
liquid, and that liquid must bein a state of coustant agitation, 

Objections, however, occurred to Sir William Thomson's 
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mind to such a view, aid they led him to adoyt another, 
that the heat was due to the impict of metecric bodies falling 
into the sun. The surroundings of the sun may he considered 
to comi-t of a vast number of meteoric bodies similar to the 
shooting stars which we see when they come across the earth’s 
atmo-phere. An assemblage of such bo: ies reflecting in a 
measure the light of the sun may pos:ibly con+titute the z: diacal 
light. Now it thee Lodies are continually falling into the sun 
their impact will produce an enormous quantity of heat. 1 
should mention that this idea had been thrown cut previously 
by Waterton, but Sie William Thomson made an important 
change in it by supposing that instead of being dependent on 
mete ric bodies casually falling into the sun from the stellar 
spaces, there is a supply of such bcdies circulating round the 
sun and gradually falling into it, He showed that the beat 
produced by :u:h impacts would enormously surpass the heat of 
com! ustion of the most combtu-tible substances we kuow on 
earth. This theory attrilures the heat of the sun to something 
outside itself; what I may call, in coutradistinction to that, primi- 
tive heat, attributes it to what is inside the sun, to the body itself. 
Accordi g to the metcoric theory the seat of the most intense 
action is at the surface of the sun itself. The old theory of a 
compar.tively cool nucleus is here given up, aid the -un is 
alluwed io be a glowing body, molten, doulbtle-s ; but still the 
most intense action is suppo ed to take place on the surface of 
the sun. With regard tu the spots I think the idea of Sir 
William Thom: on at that time was that there were great whirl- 
winds at the surtace of the sun from time to time which blew 
away these meteors, and consequently caused, where they 
existed, a less intense succession of impacts, and consequently 
less heat, .nd that a portion became comparatively dark. I 
ju:t mention this hi tcrically. IL will not at present say anything 
about the very important information which the spectre scone 
gives us respectirg the sun, but will reserve that to a later 
period, 

A different theory was thrown out by M. Faye in 1865. Ac- 
cording to this the interior of the :un is intensely hot, and for 
that very reason, as M, Faye supposed, ec mparatively speahing 
non-luminous, Ile conceived, in fact, that the interior was so 
hot ‘hat bodies were there in a state of dissoci. tion ; and as we 
hnow that maya glowing gas gives out plenty of heat, but 
com aratively little light, so it was supposed that the interior of 
the sun, hy virtue of its iuten:e heat, radiated only comparatively 
little light, and that it was not until the substances of which the 
sun Was comp»ed cane to the outside that they became cr ol 
en uyh to enter into chemical combinations, and to supply us 
with substances which were capable of emitting an abundance 
of hght. Now here there is one feature in con;mon with the 
old views, namely, that the :ource of the light is supposed to be 
a photuosphere surrounding a solid bedy which is, comparatively 
speaking, dark ; but the reason why this body is supposed to Le 
dark is preci:cly the reverse of that which was supposed in the 
older views, Tn the clder views the body of the sun was sup- 
posed to he comparatively cool: here it is supposed to be so 
intensely hot that the substances of which it is composed have 
not yet got into a state in which they can emit much light. 
According to this theory the spots are places where the photo- 
sphere is, so to syeak, blown away, and you see down into the 
intensely hot body of the sun, which is comparatively feebly 
emissive of light. ‘his view seemed to receive some support 
froin a remarkable discovery made by Mr. Huggins in 1858 with 
reference to the constitution of the planetary nebule, On 
apply ing the «pectrosco)e to these planetary nebulae he made a 
remarka! le di covery, that the spectrum which they emit c nsists 
exclu ively of bright line-, such as the spectrum we know to be 
produced by an incandescent gas. Many of these nebule have 
a somewhat stellar nucleus, which seems to exhibit a spectrum of 
a more ordinary character, Now at first sight this condition of 
things appeared to be ju t what the theory of M. Fay required, 
and to give an explanation of the phenomena according to that 
view. The-e q lanctary nebulz give « ut a feeble light compared 
with the stars ; and so, when seen through an aperture in the 
photosphere, we may suppose that the interior gaseous portions 
of the sun are too hot to glow with more than this feeble light. 

Now that suppo:ition is in contradiction to a very important 
extension of Prevost’s theory of exchanges which was made in- 
dependently ly Prof. Balfour Stewart—wh» is here present, | 
am happy to see—and by Prof. Kirchhoff. According to Prevost, 
if you have a body contained within a heated envelope, and 
everything has come to its final state, and this envelope 1s 


opaque, then all the bodies within it will be of the same tem- 
perature. They will receive as much heat from the walls of the 
envelope as they give out by radiation, and there will be a 
perfect balance between the radiation and the abscrption. If 
one of tho:e hodies is c mparatively transparent, letting thrcugh 
a good part of the heat wiich it receives from the envelope, it 
will give out it-elf comparatively little heat, otherwise it would 
gradually become cooler, Now the extension | have mentioned 
is that this is true not merely of the sum total of the beat given 
out or absorbed, but of each particular kind of heat or lizht of 
which that total consists ; so that if we take light or heat of any 
degree of refrangitility, there is a balance between what is 
absorbed and what is given ¢ ut. 

Now this extension of Prevo:t’s theory militates against M. 
Faye’s theory of the constitution of the sun as regards the con- 
stitution of the spots. For, take the interior of the sun. If 
we take light cf any particular degree of refrangibility, the 
bedy, that is, this supposed gas which constitutes the bulk of 
the sun, will be either opaque as regards that hind of light, 
or transparent, or partially transparent. 1f it is opaque it is 
certain to emit light of the same refrangibility. If it is trans- 
parent, then the spot would 1.ot be dark, because, as reg rés any 
hind of light for which this interior gas was wholly transparent, 
we ought to see the oppovite side of the photosphere shining 
threngh ; just as in the planetary netulzee we do :ee what we 
have every reascn to suppore to be a nucleus of the nebula shining 
right through its enorm: us sewi-diameter. The «tars : ubtend no 
appreci:ble angle, but the planetary nebul subtend a very 
appreciable angle, which can be u easured, and in all probability, 
judging by the distarce of the planetary nei ule from us, their 
diu-ensio: s are gigantic ss compared with the average size of the 
stars, and as compared in all probability with our own sun. 
Therefore there ought to he seen in the sun, on that -upposition, 
the same phenomencn as zs seen in these planetary nel ule, 
namely, the photosphere on the far side shining across the 
gaseous globe. It seemsto me that that consideration is fatal to 
the acceptance cf M. Faye’s theory as a whole, and that we must 
have recourse to some other, 

Now I have mentioned already Sir William Thomson’s 
meteoric theory, in which is involved the very important consi- 
‘eration of the conver ien of work into heat. Ido not mean at 
all, in stating some possible objecti: ns to that theory (which he 
has him:elf since given up), to so against the supposition that the 
original source of the :un’s heat may have been the conver ion of 
work into heat, but starting with the sun as it was some ages 
ago, has the -ubsequent heat Leen derived from itself, or from 
the outside? According to the theory of M. Faye, the heat 
would |e derived from the :un itself, which would be spending 
its heat gradually, So far (giving my own view as to what is 
probable) it seems to me that the probabilities are in favour of 
that part of the theory. Well then, if the spots are not due to the 
dark body of the sun being exposed by something being removed 
from the cutside, te it that the body is Cark from a deficiency 
of heat or from an excess of leat, what may we suppore them to 
be? Ina paper published in the PAiosophical Transactions by 
Mesrrs, De ta Rue, Stewart, and Lowy, the autkors have 
advocated the view that the spots are due, nut to an uprising 
from the centre of the sun, but to a down-p ur of ecoler p: rtions 
of the matter which has | een cjected from the sun, But here I 
think 1 cannot go on without going back to some researches in 
which the spectroscope plays a most impoitant pait, Itis to 
Prof. Kirchhoff that we owe the first extensive application of the 
spectroscope to the :tudy «f the cun. Je held that since bodies 
in the state of incandescent gas give out bright lines in their 
spectrum, according to the exten:ion which be made, indepen- 
dently of Prof. Balfour Stewart, cf Prevost’s the:ry of ex- 
changes, these glowing gases ought to ahsorb light of the same 
refrangihility coming frcm a body behind, Now if you had a 
glowing ¢as in front of an opaque hody glowing at the same 
temp: rature, you ought to see neither dark nor bright lines, for 
the gas weuld absorb the light of the refrangibilities which it-elf 
gives out, and it would nut absorb the light of the refrangibilities 
which it does not give cut, so that in the region of the bright 
lines we should, even if the body hehind were away, get the full 
amount of light due to the temperature, coming from the glowing 
gas itself; in other regions where there is no -uch bright light 
coming from the gas, ycu get the full amount of light coming 
from the opaque br dy behind, But if you :uppove th's gas in 
front, plowing though it be, to be at a lower temperature than 
the opaque budy tehind, then it would absorb more light of the 
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kind which it gives out coming from the hody behind than it 
gives out to re)lace it by virtue of its own emission, and ace ord- 
ingly we should see the place of those bright lines, or what 
would be bright lines if the gas were thece alone, dark ona brizht 
ground. by following out that theory he was enabled toi leutify 
a great number of the dark lines in thes lar spectrum with the 
bright lines given cut by clements which we kn ow at the surface 
of the earth, such as iron, magne-ium, and so forth. Now this 
throws a most important light on the constituti m of thesun, It 
indicates that even in the outer, and, comparatively, therefore 
cooler portion of the sun, there mu-t still be a temperature so 
enorm ‘us as to be above the boiling-point of iron, and above 
the boiling-point of some of the most refrac‘ory metals. And 


now I will refer to a later application of the spectro cope which | 


was made by a gentleman whom I see before me. First 1 should say 
that in the year 1842, in o serving a total solar eclip.e, a new 
phenomenon was witnessed, or at least a phenomenon which, if 
not new, had not previously attracted general attention, Wbe 
dark body of the moon was seen to b: su-roundrd by ro-e- 
coloured prominences having the appearance of mountains. 
What were these? What could p ssibly be their nature? We had 
but a small time to ob-erve them; the greate-t duration of a total 
eclipse of the sun i-a little over four minute:, and these eclipses 
occur only once perhaps in two years or so, and when they occur 
the totality extends over a strip along the earth's surface of only 
inconsiderable breadth, with probably a great portion of it falling 
on the ocean, so tnat if we were there pres-nt in a ship we could 
hardly make any ob-ervations but what could be taken by the 
naked eye. ‘The study of these prominen:es ani the nature 
them must have been tnerefore a slow matter to get on with, so 
long as we were limited to the observation of them duwing 
the period of a total eclipse. ‘The change of height of thove 
._prommences shows that they belong not to the moon, but to the 
sun, Of course, as the moon moved over the body of the sun 
they would, if they belonged to the sun, tend to get shorter and 
shorter as they were covered in, and would reveal themselves 
gradually in the same way behind the opposite side, which is 
just what happened. In 1860 special provision was made for 
the observation of these prominences, and Mr De La Kue un- 
dertook to mae a series of photographs, which led to so ve most 
important results. They showed, am ng other things, that in 
some cases the prominences, whatever they were, were not at all 
attached to the body of the sun, but were su-pended as clouds 
around it. ‘They could not, therefore, be mountains clearly. 
Mr, Lockyer, for some considerable ti ne prior to 1868, had been 
devising in his wind a possible mode of rendering those promi- 
nences vi-ible, and studving their nature without waiting for or 
being de; enden' upon the rare pheno:nenon of a total «clipse, 
Tf the light which th se prouinences gave out consisted of brizht 
lines, then, by applying a spectroscope of high ) ower to the 
study of those bodies, we might so far reduve the inten:ity of 
the intervening portions of the spectrum where there is the 
diffused light coming from the immediate neighbourhood of 
the sun’s disk as to render them visible. At last he 
was rewarded by success, and the announce nent of this 
discovery was made to the Royal society. Meanwhile 
M, Janssen had gone out to India to observe a_ total 
eclipse, and the special sulject which he took up was to ob-erve 
the spectrum of those pronunenuces, which he did with success, 
The idea struck him, ‘* Why should not this be done any day?” 
He tried, and the next day he succeeded. In point of ab alute 
time this was before the ob ervation of Lockyer, alchouzh at the 
time n> account of it had reached thi. country, so thot the two 
observations were perfectly indeperdent of each other. Well, 
subsequent improvements in the method of observing those pro- 
mineuces have enabled us tosee them at will, so that they may be 
observed from day to day, when we choose, frou hour to hour, 
from minuteto minute. Te forms of them can be seen, and it is 
found that they move with astounding velocity. They are jro- 
jected upwar 's from the sun witb a velocity someti nes of 1L0 or 
even of 140 miles per second, Their forms were such as we 
might naturally attribute to the ejection of yas from the body of 
the sun. It hd been conjectured that they might be of the 
nature of auroral discharges. Their features however indicate 
that they are projections of actual matter from the sun, and 
moreover the nuture of their motion indicates the same, This 
gives us, then, a new idea of the vastness of the chinges which 
are contiimally going on at the surface of the sun. 

Now what is the origin of these changes? It seems to me 
that the most reasonable idea that we can form respecting them 


is something derived from what takes place in our own earth, 
and what we can observe here. Suppose the :un to be shining, 
we will say on a summer’s day, If we look horizontally with a 
telescope everything is seen to be in a state of tremor ; the air is 
far from homogeneous What is the reison of thit? ‘The 
greater part cf tbe sun’s heat passes throuzh the upper strata of 
the atmosphere and reaches u-, the air being transparent with 
regard to a lirge povtion of the sun’s heut. It warins the sur- 
face of the earth, ‘That in turn warms the air in contact with it, 
and further radiites forth heat of a kind for which the air is 
cpique. The consequence is that the lower porions of the air 
in contact with the earth get warmer, and that unequally accord- 
ing to the uature of the ground—more on stone, and gravel, 
for instance, and less on grass and so forth. Being warmer 
they yet lighter, and therefore there is a constant a-cent, a 
constint mixing of the hot and cold portions by curreuts of 
convection. As this goes on continually a stratuin of air of 
considerable height becomes warmed in this manser, and some 
times an exchange by convection or something of the nature of 
convection takes place on a very grand scale, Let us take the 
case of summer weather. Sunpose we have a succe sion of hot 
days accom anied by a good deal of evaporatin, gradually these 
several currents of convection cause a warmin: of a stratum o1 
air below of considerable height, which is also well supplied with 
moisture from the evaporation, At last, taking the stratum as a 
wh le, the equilibrium becomes unstable, and there is an up- 
tush; hence there isa kind of chimney formed, throuzh which 
the air flows upward-, and then spreads out laterally overbead. 
This appears to be what takes place in our summer thunder- 
storms. ‘lhe heated and moist air forms for itself a chimney, 
and in ascending there is a rapid deposition of what was 
previ usly vapour of water in the no v condensed state of water 
itself, and a rapid fall of rain occurs after a time  Thi- appears 
from sone ca ise or other t» be the occasion of the develspment 
ot a vreat deal of electricity, which is manifested in the foro of 
lighming. While this action goes on you have the in-dranght 
towards what I will call the chimuey from all sides; the vapour 
-ooner or later gets condensed, and there is a fall of rain accom- 
panied by lightning. Sometimes there is bail even in sum ner; 
for when the air charged with vapour gets to a particular heizht 
the vaoour becomes condensed and forms rain; but it may be 
tht the stratum of the upper air that i. pierced throazh is below 
the freeziny-point, and, the rain falling through this, it gets 
frozen, IT will just call attention t> one fact ; accordinz to this 
view, you see you may have a general current of wind over the 
country—say, for the sake of illu tration, fron west to east. 
Su spose there is a rezion to the west where an ascending current 
has bee forme]; then there is an in-draught from all ~ides 
to that place, and when the thunderstorm has not yet come on 
you are in a comparative calm, because the general direction of 
the wind being from the west, and the in-draught carrying the 
air from the east, the two tozether tend to neutralice one 
another ; or you may have actually a wind blowing towards the 
region of the thunderstorm, Accordingly we know people often 
say that thundercloud, move against the wind. 1 shall have 
occasion to refer in my next lecture to the develooment of atmo- 
spheric electricity in reference to some speculati>ns in regard to 
pheno wena accompanying changes in the condition of the sun ; 
but at present I merely refer to this process as illustrative of what 
seems ts be the most natural suppo-ition to make regarding the 
orisin of these disturbances which are found to be continually 
tahing place at the surface of the sun, The outer portions of 
the sun are the source of a gigantic amonnt of radiation of heat 
and light which passes out in all directions. By this radiation 
those cuter portions mu-t tend to a certain extent to cool down, 
and con-equently, as the same phvsical conditions holl good, 
if the same physical laws hold good, at the surface of the sun 
that we have on our own earth, you may easily suppose that, 
havins bec»ne cooler than they were, the substances become 
specific lly heavier, and accordingly give rise to cu-rents of con- 
vection similar to tho-e that we have in our own atmoiphere 
fiom a sinnlar cause, but operating in one respect in a different 
way, because in the solar atmosphere there is a cosling from 
above, but in that of the earth a heating from below, Those 
winor currents of convection ascending and descendinz naturally 
enough give rise to that mottled appearance which is always 
seen on the sun’s surface, becau:e if the interior of the sun be 


| hotter than the portions which have cooled by radiation, then 


the asvending portions would naturally, being at a higher tem- 
perature, be brizhter, the descending portions darker, and small 
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(comparatively speaking) descending currents may very likely, as 
it appears to me, be the cause of these appearances. Now just 
as at the surface of the earth these minor currents of convection 
are continually going on, and mixing up the heated portions below 
with less heated portions ahove, till at last a great catastrophe 
takes place, and we have a thunderstorm or even a cyclone ; so 
the same thing may take place at the surface of the sun, and 
minor currents of convection may gradually canse a cooling of a 
greater stratum, and at last the equilibrium becomes un-table, 
and a great change takes place between the superficial portions 
and those which lie beneath, and we have the manifestations of 
facule and spots. According to this view the faculze wonld 
consist of the heated portions on a larger scale coming from the 
interior, and the spots of a subsequent down-rush on a large 
seale of the portions which had been erupted and had cooled by 
radiation, Kirchhoff supposed that the spots were due, not to de- 
pressions of the sun, but to clouds of comparatively cool ga-es or 
vapours rising above the general surface. This was in contradiction 
to the relative altitudes of the sun-spots and the general surface 
as made out originally hy Wilson, and subsequently confirmed 
by the obseivations of others ; and moreover there are some other 
difficulties connected with it, Let us suppose that there is an 
eruption of hydrogen which has got cool, then if that exists and 
there is a cold draught at some distance above the sun, we cannot 
say it would absorb any longer the rays which it is capable of 
absorbing when glowing, because the correspondence of en ission 
and absorption only neces-arily holds good on condition that the 
substance is at a given temperature. If the temperature changes 
it is possible, and in many cases we know it is a fact, that the 
mode of absorption may change with it. 
cold hydroven is transparent; we know, theoretically at any 
rate, that glowing hydrogen must be opaque with regard to light 
of the particular refrangibility which it emits; hence a cool 
mass of gas might cease to be opaque even by virtue of its being 
cooled, Again, if we hadacloud of, say, vapour of iron, and if 
this were condensed into actual drops or globules of molten iron 
in the upper portion of the atmosphere, they would form such a 
very rare sort of mist as would be something like a very rare 
haze which barely obscures the sun, and would not give rise to 
more than a slight general darkening. But if the gases in 
descending got warmed again, they would then be in a condition 
to absorb light specifically ; but being at a lower temperature 
than the sun they would not give out nearly so much light as 
they absorb. 

That seems to me to be the most natural explanation of the 
spots and of the phenomena attending them. I may have some- 
thing more te say about this on a future occasion ; but, as I see 
the time is going on, it would probably be more agreeable to you 
that I should postpone anything further I have to say to you 
upon this subject uutil my next lecture, in the course of which I 
bope, as I have said, to point out a speculation as to the connec- 
tion which exists between sun-spots and certain phenomena 
which we know exist at the surface of the earth. There are 
probabilities to my mind in favour of it, but I will, with your 
permission, defer allusion to it to my next lecture. 


(To be continued.) 


THE HELVETIC SOCIETY OF NATURAL 
SCIENCES 


H11S Society held its sixty-fourth annual session at Aarau on 
August 8, 9, and 10, under presidency of Prof. Miihlberg, 
whose opening discourse treated of recent progress in physiology 
and chemistry. 


Sciences, 

In the Section of Physics and Chemistry Prof. Forel read a 
valnable paper on the periodic variations of glaciers, ‘These 
periods of advance and retreat are proved to embrace several 
years (five to twenty and more); they are due in the first instance 
mainly to variatin in velocity of the glacier, and this to small 
variations in the thekness of the #évé repeated in the same 
sense for several years, the con eqnent variation of velocity be- 
coming much more pro onnerd as the glacier descends, and the 
ultimate effect bei g se araied by may years from its original 
cau-e. ‘The varying heat ot summer appears to be of quite 
secondary importame ln ove cf three papers, communicated 
by M. Kaoul Piciet, he deseribed hi: new method of di-tiJlaton 
and rectification of spirits by a rational use of low temperatures. 


We know that the | 


An account of the proceedings (of which we | 
here offer a brief vészemé) will be found in the Archives des 


The two processes are performed at once ; and with considerable 
economy a purer product is obtained. Another pape: explained 
the principle of his rapid steamer, now being made, and the 
working of which will be watched with interest. The third 
treated of the different qualities of steel as regards magnetisation 
and permanence of magnetic powe:. (To this and the pre- 
ceding, reference has been already made in our columns.) 

M. Krippendorff exhibited 2 model of a balloon, to be pro- 
pelled in light winds by escape of compressed air at the end of a 
wooden axis rendered horizontal or inclined according to the 
direction aimed at (by shifting the suspension of the car). The 
air would he compressed by four men into a small copper re- 
ceiver at the other end of the axis; and a second reservoir 
holding liqnid carbonic acid would be at hand in case of need. 
In a micro-telephone described hy Frof. Amsler-Laffon, the 
flame of a manometric cap:ule (like thore of Konig) is inserted 
in a telephone circuit; i's conductivity being increased with 
vapours of | otassium. Its change in form and size through 
vibrations of a thin ] late of steel under sound, entails changes in 
electric resistance, and the telephone is affected accordingly. 
The apparatus is said to be very sensitive. Some nseful hints 
on representation by projection of |:ngitudinal and transversal 
vibrations are given in a paper by Dr. R. Weber. MM. Soret 
and Sarasin indicated a new method of determining the angle of 
rotation of quartz, and showed, in a curve, how the rotatory 
power varies with the wave length. : 

An interesting observation is reported by Prof. Dufour, who 
finds in deformation of images produced on large surfaces of 
calm water, a new proof of the rcundness of the earth. This 
may often be witnessed on the Lake of Geneva, e.g. the reflected 
steeple of Montreux, seen from Morges ; and in the case of ships 
some kilometres distant at sea. Prof. Forel, from a study of 
the recent earthquakes in the Cantons of Vaud and Neuchatel, 
finds analogies to the phenomena of a vibrating plate in Chladni’s 
experiments ; the intensity and direction of a shock, eg. being 
very different in places quite near each other. Guided by theo- 
retical considerations, M. Chappuis has measured the liberation 
of heat through condensation when water is introduced suddenly 
into an evacuated tube filled with charcoal in temperature equi- 
librinm with the water, and from the data, and the compres-ibility 
of water he infers the adherent water to be under a pressure of 
at least 36 million atmospheres. Among other subjects discussed 
were the measurement of radiant heat with the differential ther- 
mometer (Dufour), the determination of tartar and tartaric acid 
in wines of commerce (Piccard), and the action of bromine on a 
mixture of water and sulphide of carbon (Ureck). 

In Zoology M. Fatio gave some account of his continued re- 
searches on disinfection with sulphurous acid. The vapours act 
in two ways on all organisms which depend on oxygen for life, 
viz. asphyxiating them by suppression of that element, and 
gradually burning them interiorly, the acid being dissolved in 
their humours or aqueous parts ; the doses and times of appli- 
cation are varied accordingly. The more aqueous in substance 
an animal or plant is, the more quickly is it affected. The dose 
and time of application, in different receivers, will also be varied 
according to the temperature affecting diffusion of gas and the 
hygrometric state of the air and enveloping material. M. Fatio 
operated successfully on vibrions and bacteria in infusions sub- 
mitted to an atmosphere mixed with sulpburous acid (the depth 
of the liquid here determines the time of exposure), and the 
range of application is evidently wide. M. Vogt gave some 
interesting facts showing the extensive adaptation of colours in 
animals ot the Saharan Desert to that of the ground. With 
regard to the exceptional colour of nearly all Coleoptera, viz. 
black, he considers they find protection in their bad smell, and 
also their strong resemblance, when contracted and feigning 
death, to excrement of gazelles, goats, and sheep. The animals 
brought to the surface by water of Artesian wells in that region 
M. Vogt finds to be quite without the characters of animals living 
in caverns and subterranean water; their eyes are well deve- 
loped, and their colours pronounced. They are indeed proved 
to live but temporarily underground, With albuminised paper 
Prof. Forel fixed 40 metres as the limit of penetration of chemical 
rays into water, but Dr. Aspen has, by a different methed, got a 
photographic effect in the Lake of Zurich as far down as 90 
metres. ‘The researches of I'r, Yung on the influence of food 
on frog development have been formerly noticed ; and of the 
remaining subjects we merely note the sense of colour in Cepha- 
lopoda (Keller), a peculiar mode of copulation in det droceele 
marine worms (Lang), and the conditions of pruduction of 
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rhythmical contractions in the wing membranes of bats (Luchs- 
inger), 

‘In the Botanical Section M. Buser read a paper on Swiss 
willows, and Prof. Schnetzler gave some observations on the 
vegetation of Lathra sguamaria on tree-roots, 

To the Section of Geology M. Jaccard subnitted a project of 
maps of the ‘ferratic phenomenon” in Switzerland, on the plan 
of those constructed by MM, Falsan and Chantre for the Rhone 
Valley. Dr. Rothpletz discussed the 7é/e of faults in the 
geology of the Alps, showing that these are by no means excep- 
tional, and deserve more study than they have bitherto had. 
Dr. de la Iarpe preseuted a collection of Egyptian nummulites, 
Dr. Gillieron had a paper on the age of the red schists of the 
Simmenthal. Prof. Mayer-Ermann furnished proof that the 
Loire must have flowed into the Parisian Gulf of the N-rth Sea 
during the whole Eocene period, and that it was only at the end 
of the Inferior Neogene or Aquitanian epoch that it made the 
bend at Orleans and entered the Atlantic. The Pleistocene of 
Central Europe formed the subject of an instructive paper read 
hy Dr. Rothpletz at the first general meeting. 

In Medicine a paper was read by Dr. Bircher on the extension 
of deaf-mutism in Switzerla.d, and its relations with goitre 
and cretinism, Ie finds that these three are merely different 
manifestations of one and the :ame principle of degeneracy of 
race, a principle which, in Switzerland, is endemic in the Trias-ic, 
Marine Molassic, and Eocene formations. 


THE ARCHAEOLOGICAL CONGRESS AT 
FEM EIELES 


HE proceedings of this Congress, recently held at Tiflis, 
were both interesting and animated. No less than 700 
members arrived at Tiflis from varions parts of the Caun- 
casus, and fifty-five from various parts of Russia, The 
foreizn members were few—Prof. Virchow, who took advantage 
of his stay in the Caucasus to make an excursion to Ossetia, and 
Messrs. Aeger and Ilubsch from Vienna, The Congress was 
opened by Count Ouvaroffin one of the halls of the palace, before 
an audience of about S00 persons. The President of the Con- 
gress, M. Komaroff, pointed ont that the Congress had met with 
much sympathy from all interested in the study of the Cancacus, 
as well as much help from the teachers of primary and secondary 
schools, who had sent in many interesting objects for the exhi- 
bition. We notice among the objects exhibited a most interesting 
collection of bronze antiquities from Ossetia, Bosphorian anti- 
quities from a Aozrgan of the province of Konban, stone imple- 
ments from Tzalka, Georgian ornaments and stone implements 
from the provinces of Novgorod and Tver. Ossetia has been 
known for many years for a great find of interesting bronze 
implements, of figures of animals, curved hatchets with spirals 
and zig-zag ornaments and with figures of animals, as well as 
religious objects belonging to some unknown worship ; the col- 
lection, which was honght some time ago by M. Chantre, is 
very complete, and will soon be described by him, The new 
collections from a fourgan at the Sievers Station consist of 
massive gold, and represent subjects of Greek mythology. 
On the same day the excellent Caucasian museum which was 
founded several years ago, but was closed for two years for 
unknown reasons, was re-opened, 

Count Ouvaroff made an interesting communication on the 
remains of the Stone period which were found near Irkutsk, 
on the bank of the Angara River, at Talminskoy village. Many 
human skeletons, with stone and bone implements, and per- 
forated teeth of animals, were found there, together with 
hatchets of jade (nephrite), which numbered as many as two 
hundred, Thisis the first find of jade implements in graves in 
Russia. This communication gave rise to an interesting discus- 
sion, during which M, Moushketoff, the well-known traveller in 
Turkestan, spoke of the great monolith of nephrite at Samar- 
cand, on the grave of Tamerlane. It has the shape of a paral- 
lelopiped, 7°$ feet long, 1°5 foot wide, and 1°2 foot high, and 
weighs abont 1800 pounds, whilst the greatest pieces of nephrite 
which are found in boulders do not weigh more than 700 or 750 
pounds. It is well polished, but is broken throuzh its centre. 
The rock re-embles very much that of Khotan, As to the 
places where nephrite is found 727 siz, our knowledge is still 
very limited. Messrs. Shaw and Hermann Schlagintwert have 
seen nephrite mines in the Kwen-Lun, close by balaktchi, at a 
height of 12,000 feet ; aceording to Dr. Stoliczka it appears 
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where nephrite is found are known north of the Kwen-Lun 
Mountains, close hy the Kilian Pass, at a height of 6070 feet, 
and near Kamat village on the highway to Khotan, at a height 
of 5790 feet ; a fourth is presumed to be at the sources of the 
Yourson-tush, or Khotan River. But the nephrite implements 
which we found in graves were mostly made from boulders of 
this rock, which are often found in Eastern Siberia on the shores 
of Lake Baikal, and on the Boutogo] Mountain in the Sayan 
Mighlands ; however, we do not know that nephrite was found 
i sitz in these Jatitndes, All implements which are in the St. 
Petersburg museums were made of nephrite from Eastern Siberia, 
whilst the Kwen-Lun jade is nsed only in recent Chinese 
produets. 

Prof, Samokvasoff made a communication on his finds in the 
graves on the Caucasus, in the neighbourhood of Pyatigorsk. 
He excavated about 200 graves belonging to the Stone, Bronze, 
and Iron periods. In the larger graves he found bronze imple- 
ments together with stone ones, and as there are in these graves, 
together with bones of sheep, several split human bones which do 
not belong to skeletons, he supposes tbat during the Bronze 
pericd the inhabitants of this part of the Caucasus were Anthro- 
pophagists. This opinion, however, was not concurred in by the 
majority of members of the Congre-s. 

The chief woik of the Congress was in the branches of History 
and Antiquities ; but we notice also a special sitting for com- 
Tounications in French and German, during which several 
papers were read connected with tbe natnral sciences. Thus 
Dr, Obst, Director of the Leipzig Ethnographical Museum, 
read a paper upon the results of the statistical researches on the 
colour of hair and eyes in Saxony, and M. Smirnoff gave the 
results of the same inquiries with the Armentans and Georgians 
of Transcancasia, as well as with the Russian poyulation of the 
Provinces of Kouban and Stavropol. Out of 25-0 Armenian 
children there were 63 per cent. of dark, 4 per cent. of fair, and 
33 per cent. of mixed (fair hair with dark eye:, or vice versa), 
Of 1400 Russian children there were only 14°5 per cent. of dark, 
and it is deserving of notice that M. Smirnoff could not discover 
any difference between Great Russians and Little Ru-sians, the 
number of fair children heing 33°3 per cent. in the former, and 
32°0 in the latter, whilst the mixed make respectively 52°2 and 
53°5 per ceut. As to Georgians and Imers, the ob-ervations 
are not sufficiently wide, but it may be stated that purely dark 
children are le-s numerous (50 to 55 per cent.) than with 
Armenians, 

Prof, Virchow gave a long and interesting lecture on the chief 
problems of the Ethnology ani Archeology of the Caucasus, ac- 
companied wit’: sone remarks on the civili:ation of its former in- 
habitants. Speakins on the nsnally-received « pinion that the 
Caucasu~ was the hizhway for populations coming from Asia to 
Europe, Prof. Virchow expressed some doubts as to the crossing 
of the Cancasian passes by whole tribes at a time when the 
communications were so difficult and the ice-covering descended 
lower than now. It would be most important, therefore, to 
know if the first inhabitants of the Caucasus care from the 
north or from the south, Sieaking further of the Ossetians, 
Prof. Virchow was astonished not to find among the adult pepu- 
lation a single true fair type, which might seem contradictory of 
former opinions; only among children did he find fair-haired 
individnals with rocy Flemi-h cheeks. On the other hand, 
some mea-urements have ou lit him to the co: clusion that the 
Ossetian shnll is short and hich very different from the German 
type of skulls, Dolichocephali: skulls are very rare, and show 
that the tribes of the Cauca:us have undergone much mixture with 
other people. As to the antiquities found im Ossetia, Prof, 
Virchow considers that the civili ation they speak of was far 
more recent than that aiscovered by Dr. Schhemann at Troy, 
as it does not contain stone implements, but has, on the 
contrary, curved filmle which were unknown at Hissarlik. The 
ornaments of the O setian bronze-implement-, and e pecially the 
figures of stays, horses, and mountain-sheep, seem to show a 
connection between the former inhabitants of the Caucasus with 
those of the Altai Mountains, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
Oxrorn.—The following are the courses of instruction in 


natural -cience t: be given this term at Oxf wd :—Prof. Odling 
lectures on ‘he at mic th ory, Mr Watt. o+ organic, Mr, 


there as veins in chlorite-slates and quartzites. Two other places | Fisher on 1 orgy) echewistry. a d Mr, F,D. Brown on physical 
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chemistry. The Linacre Professorship of Physiology, vacant 
by the death of Prof. Rolleston, will not be filled up in time for 
the new yj refes or to undertake this term’s lectures. Mr, Hatchett 
Jackson will give the professcrial lectures, taking the nervous 
system for his subject ; Mr. Th.anas will lecture on comparative 
anatomy ; aul Mr. Rotertson will form a class for practical 
microscopy. Vref, Pritchard will give a course of lectures on 
the theory of the tran-it instrument ard on the planetary theory, 
and will lorm an elementary class three evenirgs a week at the 
Univers ty Observatory. Pri f, Lawson lectures on vegetable 
histology at the Botanic Garden ; Prof. Maskelyne on erystallo- 
graphy ; and Prof. Pre-twich on the principles of veology at the 
Mueum. Prof. Westw-od gives informal instruction on the 
Arthropoda every afternoon. 

At Chrrt Clurch Mr. Verron Harcourt gives a course «f lec- 
tures on the metallic elements, and Mr, Barclay ‘Thompson a 
course on the Lemuridse and Simiadz. At Magdalen Mr. Vule 
continues his demonstrations on the chemistry of the tissues and 
secretions. At Balliol Mr, Dixon forms a class for the deter- 
mination of the composition and vapour-dcnsity of organic 
substances, At Exeter Mr. Morgan lectures on histology, 

At Trinity College the Millard Scholarsbip in Natural Science 
has been awarced to Mr, A, E, Field from the Modern School, 
Bedford. 


SCIENTIFIC SERIALS 


The American Fournal of Science, September.—Benjamin 
Peirce.—Emerald green spodumene from Alexander County, 
North Carolina, by E. S. Daua.—Objects and interpretati n of 
soil analyses, hy G, W. Hilgard.—Mineralogical notes, by B. 
Si/liman.— Liquefaction and cold preduced hy the mutual reac- 
tion of solid substances, by E, M. Walton.—Spectrum of 
arsenic, by O. W. Ilartington, 


Fournal of the Franklin Institute, September.—On the effect 
of prolnnged stress on the :trength and elasticity of pine timber, 
by Prof. Thur-ton.—Relative economic efficiency of Corliss con- 
densing and non-condensing engires, &c., by Chief-Engineer 
Isherwood,—Discu-sions on rails (eontinved).—Burnishing and 
ductilising steel, hy Mr. Reese.—Industrial education from a 
busine:s standpoint, by Mr. Clark, 


Annalen der Physik und Chemie, No, 9.—On the relation of 
friction-constants of mercury on temperature, by S. Kock.—On 
the internal friction of solutions of some chromates, by Kh. F. 
Slotte.x—Some experiments on heat-conduction, by C. Chris- 
tiansen.—On the vapcur-ten:ions of liquid-mixtures, by !). 
Konow alow.—On an electro-dynamic balance, by H. Helmholtz. 
—On the change of the thermo-electric position of iron and steel 
by magnetisation, by V. Strouhal and C. Barus.—The cycle 
obtained th: ough the reaction current of electrolytic transference, 
and through evaporation and conden:ation.—On the electro- 
magnetic rotation of the plane of polarisation of radiant heat in 
solid and liqui.l substances, ty 1.. Giunmach.—The height of 
the earth’s atnio-phere, hy A. Kerber.—On the courses of a free 
particle on the rotating earth-surface, and their significance for 
meteoreligy, by A. Sprung.—On the ether as a means of action 
at a «i tance, by G. Hlelm.—Remark on the paper on a new 
volumennincier, by A, Paalzow. 


Fon nal de Physique, September.—The principle of conserva- 
tion of electricity, or second principle of the theory of electric 
phen mena, by G. Lippmann.—Researches on the refringent 
power ot liquids, by B. C. Damien,—‘The devioscope, or appa- 
ratus shu wing directly the ratio hetween the angular velocity of 
the ear h and that: f any horizon round the vertical of a place, 
by G. Sire.—Processes for making figures for demonstrations 
with the aid of projections, by M. Frangois-Franck.—Notes from 
the Yournal of the Russian Physico-chemical Society. 


Archives des Srinces physiques et naturelles, August 1§.—Com- | 
parative study of different qualities of steel as regards magnetisa- 


tion and permanence of their magnetic power, by M. Pictet.— 
Sore theorems of thermodynamics and their application to the 
theory of aqueous vapour, by G. Cellerier.—On Comet 4 of 
1881, by MM. Thury and Meyer.—On the comet of August, 
1881, by M. Meyer, 

Bulletin del’ Académie Royale des Sciences de Beleique, No. 7. 
—On hicarhonate of ammonia, hy M. Mclsens,—Some experi- 
ments on thin liquid films, by M. Plateau. —Effeets of lichtning 
on trees placed near a telegraph vire, by M. Montigny.— 


Analysis of the light of Comet 4, 1881, by M. Fiévez.—On the 
theory of binary forms with several series of variables, by M. 
Le Paige. 

Rivista Sctertifico-Industriale, August 15.—On the causes of 
earthquakes, hy Dr. I ucchettii—The Pliocene fossils of Sam- 
henedetto del Tronta, by Prof. Spada, 

September 1.—Measurement of velocity on railways, by A. 
Mile-i.—Automatic apy arotus for coiling metallic wires (with 
silk or catton), by G. Serravalle, 


Verhandlungen des nati historischen Vereins der preussischen 
Rheinlande und Wistfalens, 1880, Second half.—Wandering 
tones, by II. Feauleaux.—(eognostic results of earth-b: ring 
near the infantry barracks in Osnabruck, by W, Treckner.—On 
the application of the e'e tro-dynamic potential to the deterni- 
nation:.f ponderomrtive and electromotive forces, by R. Clau ius. 
—MNe cription of thes; iders hitherto observed at Bonn, by P. 
Bertkau. 

1881.—First half.—The quartzite and slate on the eastern 
border af the Rhine slate hills and their neighbourhood, by C, 
Chelins.—On thedistri utio, 1.f animals inthe Khongel irge and 
the Main valley with reterence to Eifel and the Rheinthal, by F. 
1 eydiz.—Contritutions to the incect-fauna of the coal-formation 
of Saarlriicken, by F. Goldenberg. 


Memorie della Socteta desli Spettroscopisti Taliant, Joly.—Pro- 
tuberances oliserved at Rome during the first quarter of 1881, by 
P, Tacchini.—Two sclar revions in com: tant activity during 1880, 
by the s:ame.—On the distribution of spots, facula, and pro- 
tuberarces on the snn’s urface during 1880, by the same.—On 
direct and spectrocconic s: Jar observations made at Rome in 
the first quarter of 1881, by the same. 


AND ACADEMIES 
VIENNA 

Imperial Academy of Sciences, October 6.—V. Burg in 
the chair.—The f Howing papers were read :—T. Singer, on 
secondary degeneration in the spinal marrow of dog.—k, 
Pribrain and Al, Handl, on the specific viscosity of liquids and 
its relation to the chetarcal constitution,—James Moser (Cam- 
bridge), on the mucro:honic action of selenium-cells.—V. 
Dvorak, on some acou-tic ; henomena of motion, especially on 
the ac ustic rediou eter.—Lii h. Brauner, contributions to the 
chemistry of cerium metals.—E. Goldstein, on the hand-spec- 
trum of air.—T. Schlesin-er, a sealed packet relating to the 
unity of natural philo:ophy. 
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THURSDAY, OCTCBER 27, 1881 


SCIENTIFIC WORTHIES 
AVITI.—JAMES CLERK MAXWELL 


Born June 13, 1831; Died November 5, 1879 


iW = have already (vol. xxi. pp. 43 and 317) said so 

much on the life and work of the late Prof. Clerk 
Maxwell, that in presenting his pertrait as one of our 
Scientific Worthies, little more is necessary than to refer to 
the leading facts of his life. Born on June 13, 1831, he was 
the son of John Clerk Maxwell of Middlebie, a scion of a 
well-known Scottish family, the Clerks of Penicuick. When 
James was only eight years of age, he lost bis mother, 
after which his father led a retired life, devoting bimself 
to the care of his estates and of his son. The latter was 
educated in the first instance at the Edinburgh Academy, 
where in 1845 he gained the Academical Club Medal for 
Geometry, and the Silver Medal for Mathematies in 1847. 
A visit to William Nicol at this period was a marked 
event in his life, leading him, with apparatus of his own 
construction, to make observations on polarised light. A 
pair of prisms presented to him by Nicol were ‘treasured 
by bim thronghout life, and three weeks before his death 
they were deposited in one of the show-cases of the 
Cavendish Laboratory. 

After leaving the Academy, Maxwell, to quote the words 
of Prof. Tait (NATURE, vol, xxi. p. 317), “spent the 
years 1847-50 at the University of Edinburgh, without 
keeping the regular course for a degree. He was allowed 
to work during this period, without assistance or super- 
vision, in the Laboratories of Natural Philosophy and of 
Chemistry: and he thus experimentally taught himself 
much which other men have to learn with great difficulty 
from lectures or books. His reading was very extensive. 
The records of the University Library show that he 
carried home for study, during these years, such books 
as Fouriers 7héorie de la Chaleur, Monge’s Géométrie 
Descriptive, Newton's Ofiies, Willis’ Principles of Me- 
chanism, Cauchy's Calcul Difftrentiel, Taylor's Scientific 
AWemoirs, and others of a very high order, These were 
read through, not merely consulted.” In October, 1850, 
Maxwell went to Cambridge, entering at Peterhouse. 
Soon after his entry at Peterhouse, however, in December, 
1850, he migrated to Trinity, where he found spirits 
of tastes similar to his own in the matter of physical 
research; here he soon became a leader among his 
fellows. In 1854 he came out Second Wrangler, and was 
bracketed as First Smith’s Prizeman. In 1855 Maxwell 
became a Fellow of Trinity, and in 1856 he obtained the 
Professorship of Natural Philosophy in Marischal Col- 
lege, Aberdeen. To quote the memoir by Mr. W. Garnett 
in NATURE, vol. xxi.:—“In 1858 he married Katherine, 
a daughter of Principal Dewar of Marischal College, thus 
vacating his fellowship at Trinity. In 1860 he sueceeded 
Prof. Goodeve as Professor of Natural Philosophy 
and Astronomy in King’s College, London, but after the 
death of his father he retired in 1865 to his estate in 
Scotland, where he subsequently carried ont his father’s 
plans for completing the house and offices at Glenlair. 
In 1871 he was invited by the Senate of the University of 
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Cambridge to accept the Chair of Experimental Physics 
which had just been created, and on October 25, 1871, 
he delivered his inaugural lecture as Professor of Experi- 
mental Physics in the University of Cambridge. At first 
the most important part of his work consisted in arranging 


‘the details of the Cavendish | abotatory which the Duke 


of Devonshire had offered to present to the University, 
and the building of which was personally superintended 
by Prof. Maxwell from first to last. The whole of the 
arrangements which render the Cavendish Laboratory so 
admirably adapted for Physical investigations, are due to 
the care and forethought of Prof. Clerk Maxwell, When 
the building had been completed and formally presented 
to the University, the Duke of Devonshire further signi- 
fied his desire to provide it with a complete equipment of 
apparatus, and all this was procured under the personal 
supervision of the Professor. In 1872 he was elected 
Honorary Fellow of Trinity College, Cambridge.” 

During the winter of 1878-9, Prof. Clerk Maxwell's 
health began to give way, and with some transient gleams 
of hope he gradually sank, dying on November 5, 1879, 
He received many honours during his lifetime ; he was a 
Fellow of the Royal Society, LL.D. of Edinburgh, and 
D.C.L. of Cxford ; Honorary Member of the American 
Academy of Arts and Sciences, the American Philo- 
sophical Society, and the New York Academy of Sciences ; 
Corresponding Member of the Imperial Academy of 
Sciences, Vienna, and Associate of the Amsterdam Royal 
Academy of Sciences. 

In 1860 the Rumford Medal of the Royal Society was 
awarded to Prof. Clerk Maxwell “for his Researches on 
the Composition of Colours, and other C ptical papers.” 
In his address on the presentation of the medal, Major- 
General Sabine alluded to Prof. Maxwell’s calculation 
showing the connection of the ‘mechanical strains to 
which elastic solids are subjected under certain con 
ditions with the coloured curves which those solids exhibit 
in polarised light.” 

To Clerk Maxwell's private character, to the position 
he unobtrusively took as a Christian, to his qualities as a 
poet and humorist, and to the varied work he bas accom- 
plished, it is scareely necessary again to allude here; all 
these points will be found clearly brought out in the 
articles by Prof. Tait and Mr. Garnett above referred to. 
Nor is it necessary to repeat here the list of bis principal 
papers and publications, and the great and important 
additions which Clerk Maxwell made to the sum of scien- 
tific knowledge, or the light he shed on the principles of 
the departments of science which he specially cultivated. 
Besides the references already given we would commend 
the reader who desires to have a fairly complete notion 
of the value of the work of the remarkable man whose 
portrait we give to-day, to the articles by Prof. Tait on 
Clerk Maxwell’s “ Electricity and Magnetism,” vol. vii. 
p. 478, ‘‘ Matter and Motion,’ vol. xvi. p. 119, and the 
numerous papers by Maxwell himself scattered through 
the volumes of NATURE. 


DR. SIEMENS ON TECHNICAL EDUCATION 


EW can read the address of Dr. C, W. Siemens to 

the Midland Institute, which appears in another 

place in our columns (p. 619), without admitting that of 
DD 
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all living men Dr. Siemens has the best right to speak 
upon the relations between scientific education and the 
scientific industries. Himself a product of the educational 
system of Germany, and one of the foremost, if not in his 
own line the foremost, of scientific men in the industrial 
world, and in the land of his adoption, he yet uses no 
unmeaning terms when he tells us that the particular form 
of technical education afforded by that characteristic in- 
stitution, the German Polytechnicum, “is certainly inap- 
plicable to the condition of things which we find in this 
country.” 

The argument with which Dr, Siemens enforces this 
view is, so far as we are aware, a novel one from the edu- 
cational point of view. He assumes frankly and without 
dissuise that in any industry which is, like the railway 
system of Germany or our own telegraphic system, a 
Government monopoly, there is essentially a tendency to 
discourage improvements or any thing savouring of novelty 
or innovation. He also assumes that the system of 
“polytechnic ’’ education fosters a like tendency, inas- 
much as he thinks that, as administered in Germany, this 
system turns out students destitute of originality, and 
doamatically persuaded that the particular machines or 
processes they have studied in the Polytechnicum are 
embodiments of perfection proved and established like 
propositions in Euclid, From these two premises the 
inference logically follows that although the Polytech- 
nicum may be all very well for turning out young men 
fitted for Government appointments in a country where 
railways, mines, and factories are State establishments, 
such an institution is inappropriate in a country like 
England. 

There is doubtless much force in this position, though 


WALORE 


the contrast between industrial conditions in Germany 
and England is hardly fairly represented by so sweeping 
a generalisation. If in a land of strong tendencies toward 
monopolism and conservatism the system of technica} 
education has taken a similar bias, we should be disposed 
to argue that a complete system of technical education 
would, in a country where industrial enterprise is freer, 
tend toward a freer development. 

On the other hand, Dr. Siemens sees plainly the in- 
herent badness of the condition of things in England, 
where technical education has so long been neglected, 
He condemns 27 ¢ofo the old system of binding a lad to 
an apprenticeship of seven years’ drudgery and mechani- 
cal routine, causing him, as such a system does, to give 
up thinking altogether; and is in favour of a much 
shorter term of pupillage. 

Though he is not very explicit on the point, it is not 
difficult to gather the general drift of Dr. Siemens’ views 
as to what system he would adopt in preference to the 
method of the German Polytechnic Colleges. Firstly, 
he would have science-teaching systematically incorpo- 
rated in the educational curriculum of every school in 
the manner in which we have for years advocated, and in 
which Sir John Lubbock and many others have advocated 
it. He would also have science taught by practical work 
in chemical, physical, and mechanical laboratories 
attached to the schools. Inthe case of the industrial 
classes he would have mathematics and natural science 
taught to all lads before the age of fourteen, and would 
fix that as the m¢zdmum aye at which they should be 
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admissible to work in mines or factories. Were this 
done, he thinks a three years’ apprenticeship would be 
amply sufficient to learn any mechanical trade; and he 
would lay upon the employer the responsibility of seeing 
that during this term the apprentice spent his even- 
ings and his Saturdays in diligent attendance at some 
technical or technological class where the principles 
underlying the operations of his business would be taught 
him. 

We cannot too heartily endorse this last suggestion, 
which is now the more appropriate when not only in the 
metropolis but in all our chief towns and cities such 
classes for pure and applied science are being held under 
the auspices of the Science and Art Department and of 
the City and Guilds’ Institute. 

Another point on which Dr. Siemens speaks with 
weight is the importance of providing an adequate supply 
of trained teachers. Those who know the history of the 
attempts to render the teaching of the science classes 
under the Science and Art Department of greater effi- 
ciency, will heartily unite in the satisfaction expressed by 
Dr, Siemens concerning the reforms now in progress by 
which the Royal School of Mines and its associated 
science classes will be reorganised and developed into 
a Normal School of Science. The neglect and 
apathy of previous Governments have been indeed 
deplorable ; but it is to be hoped that the greatest of 
the acknowledged defects of the national system of 
science-teaching are now in a fair way to be efficiently 
remedied. 

Dr. Siemens points out that while laboratory work in 
schools is necessary it is comparatively inexpensive, being 
elementary in character. But for the efficient training 
not of teachers alone, but of students who have advanced 
beyond first principles, the delicate and elaborate ap- 
pliances of exact science are more than ever essential: 
and for that reason “very complete laboratories are of 
great importance at the universities and superior colleges, 
where exact science and independent research take the 
place of mere tuition of first principles.” We trust these 
words will not be lost in the places where they are most 
needed. When we look at the large and complete equip- 
ment of the mechanical, physical, and chemical labora- 
tories of the colleges and universities to be found in every 
large town in Germany, France, and Switzerland, and 
compare them with the utterly shabby and insignificant 
dens which go by these names in the science colleges of 
Newcastle, Bristol, and Leeds, we feel that by no means 
the least important point of Dr. Siemens’ discourse is the 
paragraph we have quoted above. 

The concluding remarks, in which Dr. Siemens alluded 
to the Electrical Exhibition in Paris as pointing the moral 
of the inevitable changes and improvements which are 
continually invading every branch of industry cannot fail 
to impress many whose experience will confirm the truth 
of the observation. The plain fact remains that in 
the race of industrial improvements England cannot 
afford to stand still. And if the Continental nations 
have in some respects stolen a march upon us in 
these last years, it is not yet too late to organise and 
develop a system of technical education of our own 
adapted to our own special industrial conditions and 
needs. 


Oc, 27, 1881 | 


RECENT ORNITHOLOGICAL WORKS 


The Ornithological Works of Arthur, Ninth Marquis 
of Tweeddale, F.R.S., etc. Reprinted from the Origi- 
nals by the desire of his Widow. Edited and Revised 
by his Nephew, Robert G. Wardlaw Ramsay, F.L.S., 
etc., Captain 74th Highlanders. Together with a Bio- 
graphical Sketch of the Author, by William Howard 
Russell, LL.D. 4to. Pp. i-lviv., 1-760. (London: 
For Private Circulation, 1881.) 


Ornitologia della Papuasia e delle Molucche, di Tommaso 


Salvadori. Parte seconda. 1 vol. 4to. 706 pp. 
(Torino, 1881.) 


HE very handsome volume, in which the works of 
the late Marquis of Tweeddale have now been col- 
lected and published, forms a fitting monument of the 
labours of one of the best ornithologists that this country 
has ever produced, and its utility to working naturalists 
cannot be doubted. No one who knew the author of these 
memoirs will be surprised at the new aspect which is 
thrown upon his life by the publication of the biographi- 
cal sketch which Dr. Russell has contributed, though to 
scientific men Lord Tweeddale was chiefly known as a 
laborious ornithologist and a thoroughly sound writer and 
critic ; but from the volume now before us we read the 
highest testimony to his qualities as a soldier, and receive 
evidence that the same thoroughness which characterised 
his scientific work was also prominent throughout the 
whole of his military career. His first ornithological 
paper appears to have been published in 1844, and was a 
carefully-written essay; and then for the space of twenty- 
two years nothing bearing on his favourite study appeared 
from his pen. His biography, however, shows that during 
this lapse of time he was completely occupied with his 
military duties, serving throughout the Sutlej campaign, 
and later on taking part with the Guards in the memor- 
able Crimean War; and even at this distance of time it 
is refreshing to read the clear and vigorous criticisms 
which his keen perception enabled him to make at that 
period on the conduct of military affairs m the East. 
Retiring from active service in 1863, he appears to have 
from that time devoted himself to the pursuit of his 
favourite science, and until his death, in 1878, he worked 
with unflagging zeal at the ornithology of the Indian 
region, amassing one of the grandest collections of birds 
which has as yet been seen in any country, and forming a 
library unsurpassed for its completeness in ornithological 
literature. 

To his nephew, Captain Wardlaw Ramsay, who has 
inherited his scientific tastes, the late Marquis bequeathed 
his magnificent library and collection, and the pious duty 
has devolved upon him of editing a complete edition of 
his nncle’s memoirs, at the request of Lady Tweeddale, 
who has hereby raised a monument to her husband’s 
memory which will keep the latter green in the minds of 
ornithologists for many a long year to come. Many of 
Lord Tweeddale’s most important observations were con- 
tained in letters or short papers to various journals, and 
there was always a possibility of their being overlooked ; 
but by the publication of the present volume, with its com- 
plete indices and cross-references supplied by the editor, 
there will be no such risk in future. Lord Tweeddale’s 
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life forms a pleasing picture of what an English nobleman 
can do for science, if only his intelligence leads him in 
that direction; and many who are living can remember 
with pleasure the days spent beneath the hospitable roof 
at Chislehurst, where Lord Tweeddale was always glad 
to welcome any scientific visitors, for his love for 
science took a deeper turn than the mere following 
of his own particular branch of ornithology, and 
he always displayed an interest in every branch of 
intellectual study. 

The perusal of his many excellent essays only deepens 
the regret that was felt by every one at the time of his 
decease, that a life only in its prime, and capable of doing 
so much good in every way, should have been prematurely 
closed. 

In our notice of the first volume of Prof. Salvadari’s 
work (NATURE, vol. xxiii. p. 240) we gave some account 
of the scope and origin of this great undertaking, and of 
the extensive materials upon which the author had based 
it. Itis with great pleasure that we now chronicle the 
issue of the seccnd volume, and record the announcement 
that the third, which will complete the work, is far 
advanced in preparation. 

It will be recollected that tbe rich collections made by 
the Italian travellers D’Albertis and Beccari during their 
several expeditions into New Guinea and the adjoining 
islands, all of which came under the examination of Prof. 
Salvadori, were the “ moving cause ” of the present under- 
taking. Besides amassing numerous minor novelties and 
whole series of little-known species, these industrious 
explorers were the original discoverers of four new birds- 
of-paradise, several new pigeons and parrots of splendid 
plumage, and the large and fine bird-of-prey named 
Harpyopsis Nove-Guinee. t was an obvious, though by 
no means light and easy task, to weave together the 
numerous papers and memoirs in which the different 
collections had been described into a uniform serics, and 
to supplement it by summarising what was previously 
known of Papuan ornithology. This is what Prof. Salva- 
dori has undertaken, and the result will be an excellent 
work upon a subject with which our previous acquaintance 
was of a very fragmentary description. 

In his first volume, published in 1880, Prof. Salvadori 
treated of the <lectpitres, Psitfact, and Prcart@ of the 
Papuan sub-region. In the second volume now before 
us the numerous army of Passeres comes under considera- 
tion, and swells its size to 706 pages. The plan of treat- 
ment pursued is exactly the same as that which we have 
described in the case of the first volume. Every species 
is fully and fairly described, its complete synonymy ‘s 
given, and a detailed list of the specimens examined from 
the various localities over which the species is spread is 
added. 

It appears that the Royal Academy of Sciences of 
Turin, which published Prof. Salvadori’s first volume as one 
of their “ Memorie,’ have unfortunately not found it con- 
venient to adopt the same course as regards the second. 
The author is therefore compelled to appeal to his brother 
ornithologists to subscribe for copies of the second and 
third volumes of his most meritorious work, in which we 
are sure he will receive every sort of support. Few 
special works of the present day have been so well 
planned, or so thoroughly carried into execution, 
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OUR BOOK SHELF 


Deschane?’s Natural Philosophy. Edited by Prof. J. D. 
Ieverett. Sixth edition. (Blackie and Son, 1882.) 


Pror. EVERETT’sS admirable adaptation of “ Deschanel’s 
Natural Philosophy” is so well known as a text-book, 
that it needs no commendation from us. We heartily wel- 
come this sixth and greatly improved edition. Amongst 
the new items we notice that the chapter on thermo- 
dynamics has been amplified and re-written ; and other 
parts of the book devoted to heat have also been im- 
proved, particularly those relating to the apparent mini- 
mum density of water, and to conduction of heat. We 
notice also a useful note on the mathematical treatment 
of the periodical variations of underground temperatures. 
The section dealing with electricity and magnetism has 
also been greatly improved. The elements of electric 
testing by Wheatstone’s bridge and resistance coils are 
now included. The modern dynamo-electric machines 
and such recent inventions as the electric pen and the 
induction-balance are described. Rowland’s experiments 
on electric convection-currents, and Planté’s secondary 
battery are also mentioned; though it appears to us that 
by a slight slip of the pen in the paragraph dealing with 
Planté’s researches his ‘“‘ rheostatic machine,’? which is in 
reality a compound condenser of mica plates, is described 
asa species of commutator (like that of Muller) for his 
secondary batteries. There is another slip in the para- 
graph on the use of the galvanometer for measuring 
transient currents, for it is stated that the quantity dis- 
charged through the galvanometer is proportional to the 
swing of the needle, whereas by the well-known halistic 
formula of Maxwell, it is proportional to the sine of half 
the angle of the first swing. These are however minor 
points. In the section on Light and Sound little has 
been changed ; the more recent measurements of the 
velocity of light, and the phonograph, heing the most 
important additions. It is a pity that in the optical 
formulze the editor does not use the same notation as in 
the avcepted Cambridge text-books. The problems, 
which in former editions were lumped together at the end 
of the book, are in this new edition placed at the ends of 
the separate volumes, a change which is a great boon to 
teachers and students who find it most convenient to buy 
the separate parts. Why the date of 1882 should be put 
upon a work which appears in Octoher, 1881, is one of 
the mysteries of publishing which lies beyond the pale of 
scientific criticism. 


SIT ICHIBIRS THO) Wiel 17 VIROVR 


|The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Netther can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous commnitnications. 

[the Editor urgently requests correspondents to keep their letters 
as short as possthle. The pressure on his space ts so great 
that if is impossible otherwise to ensure the appearance even 
of contmunications containing interesting and nevel facts. 


The Struggle of Parts in the Organism 


As the Duke of Argyll does not appear to have quite under- 
ood the meaning which 1 intended to convey in the paragraph 
of my review to which he refers, I should like to state that 
meaning a little more explicitly. This I should have done in the 
first instance had I not shared the feeling which he expresses, 
that “‘a purely scientific journal” is not an appropriate place in 
which to discuss the relations of science to theology, and I shall 
now hope to show that in my review I did not transgress the 
border of any such debatable ground. 

My remarks were limited to the ‘‘ Argument from Design as 
elaboiated by the natural theologians of the past generation,” 
the material of which was furnished by ‘‘the endless number 
and complex variety of those apparently purposive adaptations 
vf structures to functions which are everywhere to be met with 
in organic nature.” By this limitation I intended every one 
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conversant with the writings of these theologians to understand 
that I alluded only to the Argument from Design as this was ex- 
pounded by the school of Paley, Bell, and Chalmers, and which 
amounted to inferring that particular instances of adaptation were 
so many separate pieces of evidence pointing to as many 
“‘ operations of special design.” This is the form of teleolozy 
which I conceive Mr. Darwin’s writings to have completely ‘‘ sub- 
verted,” for these writings have shown that in natural selection 
we have a general law whose operation is presumably competent 
to produce most of the adaptations previonsly ascribed to special 
design, This form of teleology is what I called in my review 
‘scientific teleology,” and I did so hecause it embodied what is, 
in the full sense of the term, a scientific theory ; certain definite 
facts or results were observed, and of these results the immediate 
cause was inferred. Therefore this endeavour to explain the 
causation of special mechanisms in organic nature properly 
admits of heing discussed in the pages of a scientific periodical ; 
it is as purely a scientific hypothesis as is that of natural 
selection, 

But the Duke of Argyll clearly attaches to the term ‘‘ design” 
a much wider signification than that which I expressly and inten- 
tionally assigned toit. For he uses the term in its most unlimited 
sense, and says: ‘‘ There are many miuds, including some of the 


| most distingnished in science, who not only fail to see any con- 


tradiction between evolution and desizn, but who hold that the 
doctrine of evolution and the facts on which it is founded have 
supplied richer illustrations than were ever before accessible of 
the operation of design in nature,” &c., &e. 

Here and elsewhere the Duke clearly alludes to the whole 
question of Theism, or of Mind as the First Cause, and not to 
the narrower one of this or that particular mechanism in nature 
as the result of immediate and special design, Now teleology 
in this larger sense, or the doctrine that behind all the facts open 
to scientific inquiry (special mechanisms, physical causes, and 
general laws) there is ‘‘ Mind and Will”’ asthe ultimate cause of 
all things—teleology in this sense is a general theory of things 
which it does not fall within the scope of scientific method to 
examine. In contradistinction to the cruder teleology of Paley, 
which, as I have said, may properly be called “scientific,” this 
may he called ‘‘ metaphysical ”—if we use these terms as they 
are used by Lewes to denote respectively a theory that is veri- 
fiable (or the reverse) and a theory that isnot. The school of Paley 
thought that the existence of a designing Mind in nature could 
he proved by a purely inductive method; Mr. Darwin has since 
shown that such is not the case; therefore this system of tele- 
ology is a scientific system, and, like many other theories of the 
scientific class, it has had to yield to fuller knowledge. But 
there remains the metaphysical theory of an ultimate design 
pervading all nature and hlending into one harmonious cosmos 
what the Duke calls the “combination and co-ordination of 
physical causes” ; and this theory, I quite agree with him, “‘no 
possible amount of discovery concerning the physical causes of 
natural phenomena can affect,” either by way of proof or of 
disproof. But this has nothing to do with the special question 
between Darwini-m and ‘‘ the argument from design as elabor- 
rated hy the natural theologians of the past generation”; and 
therefore I shall not discuss the merits of the theory in these 
columns. GEORGE J. ROMANES 


‘The Micrococcus of Tubercle” 


AN article on ‘Disease Germs,” by Dr. W. B. Carpenter, 
in the current number of the Avvefecuth Century, contains the 
following :—‘‘ Another line of inquiry which has obviously the 
most important bearing upon human welfare is the propagability 
of the micrococens of tubercle hy the milk of cows affected with 
tuberculosis, a question in regard to which some very striking 
facts have been brought before the Medical Congress by a 
promising young pathologist”—naming myself; and I hope 
that 1 am sufficiently grateful to a veteran in science for his 
complimentary if not altogether accurate reference to my work, 
What IT did say at the recent Medical Congress, and at much 
grea'er length in a small volume entitled ‘‘ Bovine Tuber- 
culosis in Man” (London, 1881)—Dr, Carpenter will find 
it, I think, among his books~—was not anything about ‘‘the 
micrococcus of tubercle,” but ahont a variety of somewhat 
technical morphological details in respect to which certain 
cases of tuberculosis in man resembled the tuberculosis or 
‘“‘ earl disease” of the bovine species, I did indeed intro- 
duce half a page at the end of my essay to show how clear 
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was the issne between my view of tuberculosis communicated 
from the cow and the view which Dr, Carpenter has heen ex- 
pounding, and I hope you will have room for the passage :—- 
“The ductrine of a tuberculous virus was stated by Klebs in 
1868, and has been advecated by him, as well as by Cohnheim, 
in recent writings. In its latest form this doctrine asserts the 
existence of a specific minute organism to whose agency the 
infection isdue. The mivute organism is called by Klebs A/onas 
tuberculosam. The method of proof which I have followed in 
this work makes it impossible that the infective agency of a 
minute organism should in any way come into my view of the 
communication of bovine tuberculosis to man. I have rested 
the whole case upon certain minute identities of form and struc- 
ture in the infected body, due to the mimicry of infection. 
Among other points there were the leaf-ltke and cord-like 
outgrowths of the pleura and peritoneum, these being the 
early stages of the lentil-like or pearl-like nodules and their 
connectirg threads ; the lymphatic glands, with distinct nodu- 
lar formations in their snbstance; the lungs, with smooth- 
walled closed vc mice or with encapsuled nodules. Iu the new 
formations generally there wasa particular pattern of microscopic 
structure, in which giant-cells and epithelial-like cells figure 
largely, and there was a relatively high degree of vascularity. 
In all these points the disease in man is a mimicry of the parent 
disease in the bovine animal. That mimicry is not only in single 
features, but it is of the whole disease. It is possible to conceive 
of the juices and particles of the primarily diseased body acquir- 
ing a kind of spermatic virtue which gave them the power 
to communicate the specific disease as a whole and in all its 
several manifestations to another bcdy in which they should 
happen to lodge. But it is hardly possible to think of a neutral 
livirg organism being ch.rzged with the power of conveying so 
complex details of form and structure from one hody to another” 
(‘* Bovine Tuberculo-is in Man,” pp. 103, 4). 


25, Savile Row, W., October 24 C. CREIGHTON 


A Kinematical Theorem 


Pror. Mixcuin’s Theorem in NATURE (vol. xxiv. p. 557) 
may he proved easily by considering the motion as due to the 
rolling of one closed curve on another back into its first position, 
their lengths being of course commensurable. If yuu measure y 
for the rolling curve from the straight line which forms the 
envelope, and x along that line, then the differential of the area 
between the envelope and the fixed curve is easily seen to be 
yadx + 4,72du, where dw is the angle turned throngh by the 
rolling curve, and is equal to ds multiplied by the sum of the 
curvatures at the point of contact, which we shall calls, The 
sun.mation of the former part is a multiple of the area cf the 
rolling curve, and therefore the same fur all lines; that of the 
latter ts half the moment of inertia of matter distributed over its 
perimeter with density ¢, about the line in que tion. The result 
is therefore the well-known property of equi-momental ellip:es. 
Similar reasoning, with the use of the property of the ce tre of 
inertia of a system, leads to the further rest that when the 
perimeter of the envelope is of constant length, the line touches 
a circle, and different values of the constant correspond to 
concentric circles. In the same way by a prorerty of the centre 
of inertia we may also prove iminediately the known theorem 
that when the area traced out by a point is constant, the point 
lies on a circle, and different volumes of the constant correspond 
to concentric circles; and we may extend it to areas traced on a 
sphere. JosrpH LARMOR 

54, Antrim Road, Belfast 


IF Prof. Minchin will refer back to the Budletra des Sciences 
Mathématiques ct Astr:nomigues for August, 1878, he vill, I 
think, find in a paper by M. Darhoux the theorem stated by him 
under the above title in NATURE, vol. xxiv. p. 557. 

C. LEUDESDORF 

Pembroke College, Oxford, October 21 


“The Dark Day” 


REFERRING to the account of the phenomenon in New Eng- 
land on September 6 last (NATURE, vol. xxiv. p. 540), and in 
Mr. Harding’s letter (p. 557), let me refer your readers to a 
succinct account of the occurrence on May 19, 1780, which 
they will find in Webhster’s Dictionary, ‘‘ Explanatory and 


Pronouncing Vocabulary of the Noted Names of Fiction, &c.” 
In Pudlic Opinion (June 4, 1881) there is an account of a j re- 
cisely similar occurrence on the morning of Sunday, November $, 
1819, known, it is remarked, as the ‘* Phenomenon of 1519.” 
The account of this phenomenon is very explicit, and the deta Is 
furnished correspond so closely with the event of May 19, 1750, 
that a doubt might be felt whether there had been two such 
days, or whetber there had not been some mistake made in 
regard to the date given. I wrote to Justice Opinion, making 
inquiries (-ee Pudlic Opinion of June 11, 1881, p. 755), hut no 
reply has hitherto appeared to my inquiries. I may observe 
that the year 181g would not coincide with any one of the sun- 
spot cycle of eleven years from 17$0 to which the New York 
Wation refers, A, TREVOR CRISPIN 
6, Melbury Terrace, Harewood Square, N.W., October 22 


OWENS COLLEGE SCIENCE AND 
LITERATURE FELLOWSHIPS 


HE first award of these Fellowships, of the annual 
value of roo/. each, which are intended to encourage 
original investigation, was made on Friday last by the 
Council of the (:wens College. These are remarkable as 
being the only fellowships given in any University or 
College in the United Kingdom solely for the encourage- 
ment of research. They are not awarded on the results 
of examination, but after consideration of documentary or 
other evidence. Every holder of a fellowship is expected 
to devote his time to the prosecution of some special 
study, and before the close of the year to give evidence of 
progress by the preparation of a thesis, the delivery of a 
lecture, or the completion of some research. He may 
also be called upon to render some service to the College 
either by acting as occasional examiner or by giving in- 
struction by lectures or otherwise to the students. 

Of the thirty candidates four gentlemen were elected 
to Fellowships. Of these one is awarded to Mr. Alfred 
Sidgwick, B.A. of Lincoln College, Oxford, in the De- 
partment of Logic; two were awarded in the Department 
of Chemistry, namely, one to Dr. Bohnslay Brauner, of 
the University of Prague, who has already published 
severa] papers on original subjects, some from the laba- 
ratory of the (:wens College ; and a second to Mr. Harry 
Baker, Dalton Chemical Scholar of the College, who has 
likewise published several papers in the J/owrua/ of the 
Chemical Society. These two gentlemen will continue 
their researches, devoting the whole of their time to 
original.investigation. In the Department of Biology an 
award has been made to Mr. H. Marshal! Ward, B.-A., 
F.L.S., of Christ College, Cambridge, at one time a de- 
monstrator in the Owens College, who has recently dis- 
tinguished himselfas Government cryptogamist in Ceylon, 
in an investigation of the cause of the coffee disease. 


THE AGE OF THE IGNEOUS ROCKS OF 
TOR LAND) 


URING a recent visit to the south-west part of 
Iceland, one or two points connected with the 
general geological structure of the island came under my 
observation, which I do not remember to have seen 
noticed before, and which seem to me to be of sufficient 
interest.to be put on record. It is well known that the 
rocks of the island are of very different ages, some goirg 
back to the Miocene per‘od, while others are quite of 
yesterday's date. It is also perhaps a genera] belief that 
the volcanic forces may have continued to be more or less 
active from the time that the older Miocene basalts and 
tuffs were erupted down to our own day. I doubt very 
much whether there is any evidence to justify this con 
clusion, and will presently mention some of the facts 
which lead to a very strong suspicion that a prolonged 
period of repose supervened after the accumulation of the 
Miocene rocks, and before the cruption of the later lavas, 
&c., had begun. The Miocene group consists of a vast 
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series of basalt-rocks with interbedded layers of pala- 


gonitic tuff, &c. These rocks, so far as my observations 
go, exactly resemble those of the Ferde Islands. The 
basalt-rocks are chiefly anamesites, but some are true 
basalts, while others are dolerites. But in the areas 
traversed by me 1 saw none so coarse-grained or so 
highly porphyritic as those which occur so abundantly in 
Stromée, Osterde, and other islands of the Fecrées. 
They form lofty plateaux, deeply gashed with gorges, and 
abruptly truncated, so as to present bold cliffs and 
precipices to the low grounds at their base, as in 
the case of the Esja near Reykjavik. Moreover, they 
appear to be developed chiefly in the maritime districts. 
Only a glance at these basaltic masses is needed to 
convince one that they are the mere fragments of what 
must once have been a most extensive plateau. The Esja, 
built up chiefly of comparatively horizontal beds of basalt, 
tuff, &c., rises to a height of nearly 3000 feet above the 
low tracts at its base. Nor can there be any doubt that 
these beds formerly stretched far away in all directions, 
and that they have since been removed by the various 
agents of denudation from the broad undulating low 
grounds, over which they may still he traced, sometimes 
continuously for many miles, at other times in sporadic 
hills and rising grounds which peer above the surface of 
the recent lavas by which they are surrounded. In short, 
the Miocene basalt-rocks of Iceland present precisely the 
same features as the similar rock-masses of the Fzrdes. 
Like the latter they probably formed at one time a wide ele- 
vated table-land, which has since been cut down and 
worn away—the lofty walls of the Esja, &c., serving to 
give us some idea of the enormous erosion that has taken 
place. Now all this vast erosion had been effected before 
any of the later lavas, agglomerates, tuffs, &c., in the 
south-west part of Iceland were erupted. In the region 
between Hafnarfjérd and Krisuvik the lavas have poured 
through old valleys in the Miocene rocks and spread 
themselves out over the highly denuded surface of the 
latter in the opener low grounds. In a word, it is 
evident that in the south-west part of Iceland a 
long interval separates the accumulation of the Miocene 
basalt-series from the eruption of the later volcanic rocks, 
and I incline to think that the same break in the con- 
tinuity of volcanic action will be found to hold true for 
the rest of the island. I believe it will be found that 
there is no more connection between the display of vol- 
canic activity in Miocene times and that of the present 
day in Iceland, than there appears to have been between 
the volcanic action which manifested itself in Scotland at 
such widely separated periods as those of the Lower Old 
Red Sandstone and the Carboniferous. Had there been 
more or less continuous volcanic activity in Iceland from 
Miocene times down to the present, we might well! be 
surprised that the later volcanic masses are not much 
more considerable than they are. If we think of the 
time required for the removal by denudation of some 
3000 feet of basalt-rocks, &c., over thousands of square 
miles, we must be prepared to admit that the volcanic 
forces cannot have been continuously active. Either they 
have not been so, or the denuding agents have far 
surpassed them in energy. 

There is another point which interested me. I found 
that the whole of the south-west region had been glaciated 
before the eruption of the later volcanic series. The 
Miocene basalts are everywhere ice-worn and abraded ; 
roches moutonnées are well-marked, and in many places 
glacial ruts and striae are conspicuous. Glacial gravels 
and coarse boulder-clay are lixewise sprinkled over the 
surface of the low-lying tracts. Between Reykjavik and 
Hafnarfjord the glaciation is distinctly from south-east to 
north-west, and could not have been the result of any 
mere local glacier. The whole wide tract has been over- 
flowed by a general aver de glace. And if this be the case 
with that part of Iceland which now enjoys the mildest 


climate, we may be sure that the rest of the island must 
likewise have been enveloped in ice during the Glacial 
period. In the south-west region all the traces of glaciation 
ere strictly confined to the Mioceneareas. Nothing of the 
kind is visible upon any of the later volcanic rocks. These 
last have flowed over a glaciated surface, for the ice-worn 
Miocene basalts terminate abruptly at the margins of the 
wide sheets of black scoriaceous lava, as do also the drift- 
accumulatians of glacial gravels and erratics, while now 
and again ice-worn knolls of basalt-rock may be seen rising 
up like islands in the midst of the later lava-fields. Every- 
where the lavas and their associated aggloinerates and tuffs 
show their original surfaces—the only changes which they 
have undergone being the result of subaérial weathering. 
In a word, all the post-Miocene eruptions of the south- 
west are of later date than the Glacial period. It would 
be interesting to ascertain whether the same is the case 
throughout Iceland. As there is every probability that 
the great break in the continuity of volcanic action, of 
which I] have spoken, is not confined to the south-west, 
but may hold true of the whole island, it seems not un- 
likely that the conclusions I have formed as to the post- 
Glacial age of the later volcanic series of the south-west 
will also be extended to the same series in other districts. 
In other words, we may yet be compelled to admit that 
the oldest eruptions of Hecla and her sisters are not only 
of vastly more recent age than any of the Miocene basalt- 
rocks, but belang to one of the latest epochs of which 
geology takes cognisance. JAMES GEIKIE 


THE EVOLUTION OF THE PALA-OZOIC 
VEGETATION 


OME statements made in Mr. Starkie Gardner's 
abstract (NATURE, vol. xxiv. p. 558) of the recent 
work of Saporta and Marion “On the Evolution 
of the Cryptogams” are so opposed to conclusions 
at which I have arrived that I can scarcely allow 
them to pass unchallenged, lest by doing so it may 
be inferred that I no longer oppose the French school of 
Carboniferous palzeo-botanists on several vital points 
connected with the interpretation of the Carboniferous 
flora. But before doing so 1 may venture to suggest a 
doubt whether the tine has yet arrived for making the | 
attempt to trace the lines of descent of the Palzozoic 
flora. It is true that much has been done of late years 
to extend our knowledge of that flora, but perhaps at 
the same period our knowledge of the extent of our 
ignorance has, fart passu, been equally enlarged. We 
now possess accurate information respecting the structure 
of many well-known plants, but we have also obtained 
glimpses of the existence of many obscure but very im- 
portant organisms which represent factors that cannot be 
left out of consideration in dealing with the problem of 
their evolution. Besides this, opinions of experts are 
widely divergent on some very important questions of 
interpr.tation affecting the relationship of conspicuous 
plants whose organisation is understood. So long as 
experienced paleontologists are disagreed on the re- 
lations of the Calamites to the Calamodendra, and of 
the Lepidodendra to the Sigillariz, a scheme of 
evolution explaining the development of the Carboni- 
ferous flora can scarcely be possible. The French school 
of botanists still believe that what they call Calamites are 
Eguisetaceous Cryptogams, whilst the Calamodendra are 
Gymnospermous Phanerogams. In like manner they 
believe the Lepidojendra to be Cryptogams, and as such 
to be devoid of all exogenous growths in the exterior of 
their stems, whilst they regard all the Lepidodendroid 
stems that possess such growths as Sigillarize, and rele- 
gate them also to the Gymnospermic section of the vege- 
table kingdon. I am more than ever convinced that 
these views cannot be sustained, and I think that my 
memoirs on these subjects, especially Parts IX. and X1.,, 
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contain a sufficiently abundant array of detailed facts to 
justify the conclusions at which | have arrived. 

But even were this not the case, there are other impor- 
tant considerations that cannot be overlooked. As I have 
already hinted, we have become acquainted with a large 
number of curious organisms, many of which are unmis- 
takably reproductive, but respecting the botanical affini- 
ties of which we are as yet entirely ignorant. New forms 
present thentselves in a more rapid ratio than discoveries 
are made of the true character of older ones. Yet many 
of these objects are so remarkable that they must have 
constituted very important links in the chain of Paleozoic 
life; and until we learn more about them than we at 
present know, we cannot possibly assign to them their 
true place in that chain ; whilst their omission must leave 
serious gaps in the succession. 

But our difficulties do not end bere. All the objects to 
which I have just referred have been discovered but 
recently. Ten years ago we knew nothing of their exist- 
ence, and new forms are still being added to our cabinets. 
The old fossiliferous shales and sandstones revealed no 
traces of them. We only found them when the micro- 
scope came to be applied to the calciferous nodules of 
Oldham and Halifax. Our first supply of special types 
was derived from the former locality. The examination 
of the Halifax nodules revealed the existence of several 
new forms, thongh obtained from the same geological 
horizon and from localities but a few miles apart. Arran 
and Burntisland have, in like manner, contributed types 
wholly unknown in Yorkshire and Lancashire, and the 
French localities of Autun and St. Etienne (where also 
are found Carboniferous plants of which all the structure 
is preserved) have each their own characteristic forms.! 
We thus learn that so far as these six special localities 
are concerned, whilst certain common features characterise 
their floras, each locality has, as in living floras, genera or 
species peculiar to itself. Now we chiefly know the full 
extent of the localisation of these six Carboniferous floras 
from their accidental preservation in calcified or siliceous 
deposits, and not from the revelations of the ordinary 
fossiliferous shales and sandstones. But we cannot sup- 
pose that the six localities enumerated are the only ones 
that possessed floras peculiar to themselves. Does not 
common reasoning justify the suggestion that all Car- 
boniferous plant-bearing localities would exhibit similar 
features, had their fossils been preserved as they are at 
Halifax or at St. Etienne? If so, seeing how widely 
Carboniferous deposits are diffused throughout the world, 
what myriads of minute, but phytogenetically important 
forms of plant-life must have existed of which we are 
absolutely ignorant—an ignorance that can only be 
diminished by the discovery of other localities as pro- 
ductive as the six that ] have enumerated. 

But even were we perfectly acquainted with the Car- 
boniferous flora, we should not be much nearer the end. 
Beyond the fact, established by Dr. Dawson, that in the 
Devonian age a flora existed almost, if not wholly, as rich 
as the Carboniferous one, a flora in which Gymnosperms 
existed with as high an organisation as characterised the 
similar Carboniferous types, what do we know respecting 
the minuter forms of this flora, which correspond to those 
which 1 have described from the Coal-measures? But 
can it be doubted that such objects must have existed in 
abundance? Still less can it be supposed that so rich 
and highly organised a flora as that of the Devonian age 
first sprang into existence during that age. That flcra 
must have been preceded by one rich in types of a lower 
terrestrial vegetation than is represented by the ferns— 


| believe that this fact partly explains the unwillingness cf the French 
palzontcvlogists to accept our English views as to the close affinities existing 
between the Lepidodendra and the Sigillarie. The peculiar Diploxyloid 
forms of Lepidodendron, z.e. those which possess the outer exngen_us zone 
which the French butanists regard as characteristic of a Sigillarian stem, 
appear to be absent from the beds of Autun and St. Etienne, as they are 
rare in Canada and the United States. In Great Britain, on the cther hand, 
they constitute, with several variations of specific details, our prevailing 
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the Lycopods and the Dadoxylons of the Devonian beds 
of North America. But what do we know of this earlier 
flora? Almost nothing. The remains of pre-Devonian 
plants now known are so obscure that little reliance can 
be placed upon them. Eophyton is rejected from the 
vegetable kingdom by Nathorst, and most of the other 
so-called Fucoids of the Paleozoic strata are of almost 
equally dubious nature. Where more definite forms of 
what may probably be Marine Algie do occur they come 
too late in time to avail in the construction of the Palao- 
zoic pedigree. Even the Liassic Chonudrattes bellensis of 
the Lias cannot be depended upon with absolute cer- 
tainty. It is only when we reach the Tertiary age that 
we find the Delesseriz and Halymenites in shapcs that 
leave little rom for doubting their true nature. Yet our 
French friends trust to these dubious objects as being 
real Fucoids, and as such, the ancestral predecessors of 
the higher Cryptogams of the Devonian and Carboni- 
ferous ages. So long as this ignorance and uncertainty 
remain, it seems to me that we cannot construct, with 
any degree of probability, the genealogical tree of Palaco- 
zoic plant life. 

As to the many detailed conclusions arrived at by MM. 
Saporta and Marion, I will only refer to two or three 
statements in addition to the more important ones to which 
I have already called attention, Thus Mr. Gardner’s 
abstract states that “eight still existing Diatoms have 
been discovered in British Coal.” 1 thought that I had 
thoroughly exploded that fallacy in my Memoir, Part XN. 
MM. Saporta and Marion conclude that Asterophyllites 
was a floating or procumbent plant allied to the Equise- 
tacez, thus following M. Renault in separating it from 
Sphenophyllum, which the authors believe to he a Rhizo- 
carp allied to Salvinia. I see no ground whatever for these 
conclusions. They further consider that some of his 
Calamarie (Equisetacex) were heterosporous, They arrive 
at this conclusion from my discovery that Calamostachys 
Binneana, which I believe to be a fruit of an Asterophyl- 
litean plant, was a heterosporous Strobilus ; but I wholly 
demur to the idea that either the plant or the fruit was 
Equisetaceous. 

For the reasons above given, I doubt whether even my 
valued friend the Marquess Saporta, highly accomplished 
as I know him to be, will be able to “ make clear the pre- 
cise lines through which the evolution of the one from the 
other [/.e. the Phanerogams from the Cryptogams] has 
been accomplished.’’ Wm. C. WILLIAMSON 

Owens College, Manchester, October 14 


THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARIS 3 


V. 


HE labours of the jury are now finished, and the dis- 
tribution of medals took place on October 21 at the 
Conservatoire des Arts et Métiers. It is understood that 
they have been somewhat liberal in their distribution of 
honours, and have endeavoured to make things pleasant 
all round. Indeed the time allotted to them for investi- 
gation being postponed for a week at the beginning, and 
afterwards cut short by a week at the end, was quite in- 
sufficient to settle the burning question which is the best 
of all the electric lights. a. 
The diploma of honour (dipléme a’honneur), which 1s 
the highest award of all, has been voted to Dr. Werner 
Siemens, Sir William Thomson, Mr. Edison, M. Gramme, 
Prof. Grabam Bell, Prof. Hughes, Prof. Pacinotti, Prof. 
Bjerknes, M. Gaston Planté, M. Baudot, and M. Marcel 
Deprez, the last-named being the inventor of a system of 
distribution of electricity which has found much favour in 
Paris. M. Baudot is the inventor of a multiple printing- 
telegraph. The Exhibition has been announced to close 
on November 15, but there is some talk of a later date. 


* Continued from p. 589 
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During the last week a body calling itself the Réunion 
International! des Electriciens has been holding meetings 
in a room granted for the purpose in the Exhibition 
building. It is understood to be mainly composed of 
persons who felt slighted at not being appointed members 
of the Congress, and are determined to have a little con- 
gress of their own; but their movements have not attracted 
much public attention. 

As this will be our last article, we will endeavour to 
supplement our previous accounts by some information 
on what must be regarded as the most important of all 
the objects in the Exhibition, namely, the machines which 
generate the electricity. Those which have permanent 
steel magnets are few in number, and the only large ones 
are the machines of De Meritens. These usually give 
alternating currents, but can be made to give direct 
currents by a change in the connections. The principal 
type contains five Gramme rings mounted on the same 
axis, each of them surrounded by eight horseshoe steel 
magnets with their feet inward. The introduction of 
the Gramme ring is the chief difference between this 
machine and the old lighthouse machine of Holmes. 
The great bulk of the machines in the Exhibition are 
dynamos, in which the whole current produced passes 
through the coils of the field magnets, and a large pro- 
portion of them are of the Gramme type, generally with 
one pair of straight massive field magnets arranged in 
one line above the ring, with a pair of like poles near 
together close to the ring, and with another similar pair 
below of opposite polarity to the first pair. The ring thus 
revolves between two very stronz poles outside it, and 
massive iron pole pieces are usually employed, so shaped 
as to embrace a considerable arc of the ring. These are 
the machines for direct current. In the alternating cur- 
rent Grammes, the ring is generally broadened out into 
a hollow cylinder whose length is as great as its diameter. 
Sometimes this revolves between four external pole pieces 
attached to electro-magnets, and sometimes it is fixed, 
while four broad electro-magnets radiating from the 
common axis revolve within it. In some examples a 
separate exciter giving a direct current is mounted on the 
same stand and on the same axis, 

The three firms of Siemens at Berlin, Paris, and 
London have a very large and diversified collect.on, partly 
historical, partly representing the commercial demands of 
the present day, and partly embodying their latest ideas 
for future improvement. The prevailing pattern is the 
well-kuown Siemens direct acting machine, in which au 
armature in the form of a cylinder, about three times as 
long as it is broad, rotates between two sets of pole- 
pieces, one above and the other below, of opposite 
polarity produced by the action of four straight flat and 
massive electro-magnets. The coil of the armature is 
wound, as nearly as the presence of the axle permits, in 
planes containing the axis, so that the wires cross one 
another at all angles at the two ends. 

The most remarkable novelty that struck us in going 
over their collection was a machine in which two arma- 
tures consisting of cylindrical iron cores, each inclosed 
between four longitudinal segments of copper, revolve 
within two holloy cylinders of iron, which are tbe poles 
of a composite magnet, so that each armature is sur- 
rounded by a pole of one name, while opposite polarity 
is induced in the outer part of the iron core. The lines 
of force thus radiate from the common axis with complete 
symmetry, and the longitudinal coppers cut these lines at 
right angles in every position, so that the electromotive 
force in each copper remains constant as the armature 
revolves. 

A peculiar adaptation of the ordinary Siemens armature 
has been made by Mr. Edison. The conducting portion 
of his armature consists of birs and disks. The hars 
form the outside of the cylinder, and the disks, with mica 


which form the ends. The intervening portion is occu- 
pied by the core, which consists of a thousand or more 
very thin disks of iron separated by silx paper. The 
course of the current is nearly the same as in a Siemens 
armature, being first along a bar, then across a dis‘, then 
back along an opposite bar, then across another disk, and 
so on. The ends of the bars are disposed along two 
helical curves at the two ends of the cylinder, each helix 
having two convolutions. The object of having such 
excessively thin iron plates is to promote rapid demag- 
netisation and to avoid the formation of induced currents 
in the iron. This monster machine has only recently 
arrived, and is not yet readyfor action. Its armature (to 
which, as well as to that of a smaller machine, the above 
description applies) is about four fect long by two in 
diameter. It has two straight and very long field magnets, 
which are actuated by a branch of the main current of the 
machine, 

A very common pattern of machine for alternating 
currents, which one sees under various names, has a 
number of flattish cylindrical coils disposed in circular 
fashion like the holes of a siren, and revolving in siren 
fashion between pairs of fixed cylindrical field magnets of 
more massive appearance, the number of pairs of these 
fixed magnets being equal to the number of revolving 
armatures. 

There are also some direct current machines of this 
construction. They can be distinguished by having a 
commutator of many segments on which the brushes rub 
to collect the currents, while the alternating machines give 
off their currents from two insulated rings which are not 
divided in any way. 

Last Saturday evening there was a special gala at the 
Opera House in honour of the Ele trical Congress, admis- 
sion being by presentation ticket. Iu addition to the 
ordinary operatic performances there was a somewhat 
stilted poem in celebration of the achievements of electri- 
city, which was read between two of the pieces by an 
eminent comedian; and the whole performance wound 
up with a grand chorus calling on the earth to light itself 
up. Preparations had been made for illuminating the 
house by electricity, but they were far from complete, 
and gas was decidedly in the ascendant. The place 
where the telephonic transmitters are bestowed was easily 
recognised, there being a wooden screen about ten inches 
high and six feet long on each side of the prompter’s 
box. 

We statel in a previous letter that a committee of 
jurors had undertaken some quantitative experiments on 
the michines and lamps. These are still going on, and 
will probably be continued till the Exhibition closes. 

The chief practical result of the Congress has been the 
agreement to adopt the British Association system ol 
units, and we understand that Prof. Everett’s book, 
which is the recognised exposition of this system, will 
be immediately translated into French, German, and 
Italian, 


THE IRON AND STEEL INSTITUTE 


NE of the most interesting feitures connected with 
the recent meeting of the Iran and Steel Institute 

was the fact that the Arsenal authorities abandoned at 
last the official reserve which has so long been com- 
plained of, and descended into the arena of professional 
discussion by reading papers on the manufacture of 
ordnance, projectiles, smal! arms, and gun-carriages, and 
submitting them to public criticism. We must specially 
congratulate Col. Maitland, the present distinguished 
head of Woolwich Arsenal, on having had the courage to 
take this step. His paper on the Metallurgy and Manu- 
facture of Modern British Ordnance was extremely in- 
teresting. Its production also was well timed, coming at 


between for insulation, are built up into two solid masses | a period when the confidence of the public was consider- 
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ably shaken in the management of the Royal Arsenal, by 
the bursting of the 7Aanderer’s 38-ton gun. Col. Maitland 
reviews in succession the early history of Steel verszs Iron, 
the successive improvements in the manufacture of gun- 
powder, the processes of the manufacture of the iron and 
steel, the building up of the gun, and the boring and 
rifling of the barrel. The paper concludes with a descrip- 
tion of some of the special tools and furnaces in use at 
the Arsenal. As regards the question of powder, it is 
satisfactory to find from an official utterance that the 
problem of the proper action of gunpowder is at last 
thoroughly understood. On this point the author states, 
‘With the large slow-burning powders now used, long 
heavy shell move quietly off under the impulse of a 
gradual evolution of gis, the pressure of which continues 
to increase till the projectile has moved a foot or more ; 
then ensues a contest between the increasing volume of 
gas, tending to raise the pressure, and the growing space 
behind the advancing shot tending to relieve it. As 
artillery science progresses, so does the duration of this 
contest extend further along the bore of the gun towards 
the great desideratum, a low maximum pressure long 
sustained.” To this last sentence we call particular 
attention, for in the attainment of this object by our 
powder manufacturers lies the whole possible develop- 
ment of the power of artillery, When the author uses 
the words /ow maximum pressure, we take it that the ex- 
pression must be understood in a relative sense only, and 
that the maximum pressure should not be high as com- 
pared with the mean ; what is in reality the great deside- 
ratum is as high a maximum pressure as is consistent 
with the strength of the gun, sustained throughout the 
entire length of the bore. How far this object is from 
heing attained at present can be seen at a glance from 
the shape of even the most modern heavy gun, which is 
very thick at the breech and dwindles down to almost 
nothing at the muzzle, showing that the pressures at the 
breech are still far from being sufficiently sustained. The 
problem here is more one for powder-makers than artil- 
lerists. The latter can but indicate what is wanted, It 
seems from @ préoré grounds impossible to expect that 
the solid pebble powder now in use, burning as it does 
from the surface to the centre, can ever give off the in- 
creasing volumes of gas wanted in order to fill up the 
spaces behind the advancing projectile, and thus maintain 
the pressure. It is, we believe, no secret that the results 
attained with our home-made powders are inferior to 
those furnished by the perforated prismatic powders 
made in Germany and Russia. 

In dealing with pure metallurgical processes Col. 
Maitland made a great mistake in not making himself 
acquainted beforehand with the name of the inventor of 
the process of making steel adopted at the Royal Arsenal. 
Nearly two pages of the paper are taken up with a 
description of the process invented by Dr. Siemens, 
which is described in detail without any reference to that 
distinguished engineer, so much so that any uninitiated 
person reading the paper would have inferred that the 
process was peculiar to the Royal Arsenal. It is true 
that in the discussion which followed Col. Maitland dis- 
claimed any originality for the Royal Arsenal, but it 
seems, to say the least of it, curious that he should have 
occupied so much space in describing a process which 
was perfectly familiar to everybody in the audience, had 
he been aware that it was in use in every civilised steel- 
producing country in the world. Of couise this line of 
conduct compelled Dr. Siemens to speak in his own 
defence, and the stories which he told of the conduct of 
the Royal Arsenal authorities towards himself ought to 
have been sufficient to make Col. Maitland ashamed of 
some of his own predecessors in office, or of their imme- 
diate superiors in Pall Mall. Not only has the Siemens 
open hearth process of steel manufacture been appro- 
priated without thanks or even acknowledgment, but on 


a former occasion they endeavoured to imitate his re- 
generative furnace without bis cognisance, by employing 
a former draughtsman in his office. The furnace failed, 
having cost the country some thousands of pounds, and 
then, and not till then, was Dr. Siemens’ help called in. 
It is really time that the Government claim to appropriate 
all patents without consulting or rewarding the owners 
should be inquired into, for the present policy cannot 
even be commended on the score of economy, for in the 
case in point the blundering of inexperienced engineers 
cost the country far more than the few hundred pounds of 
royalty which would have heen due to Dr. Siemens. 

We are glad to infer from this paper that there is some 
hope that wrought iron will shortly he entirely superseded 
by steel in the manufacture of ordnance. Really the 
caution in this matter which has heen hitherto observed 
at Woolwich exceeds the bounds of prudence and sense. 
For years past the most eminent metallurgists and users 
of steel in every branch of manufacture have over and 
over again declared publicly that steel is in every respect, 
including ductility and toughness, vastly superior to iron, 
but we still fnd at Woolwich Arsenal that wrought iron 
is used for alithe coils of a gun. All that Col. Maitland 
can bring himself to say on this point is, “ but now that 
the pressures’’ (of the powder) “are longer sustained, it 
becomes advantageous to thicken the inner tube of steel, 
and it will most likely be found beneficial to support it 
with steel in place of wrought iron.” We welcome the 
conclusion, though we fail altogether to appreciate the 
soundness of the reasoning which has led up to it ; for if 
it is advantageous now when pressures are weak to use 
the stronger and tougher material, it must have been 


| doubly so when the internal strains generated by the 


powder were greiter than at present. The remainder of 
this paper calls for nospecial comment. It is undoubtedly 
interesting as an official statement, but in style it seems 
to us to betray the fact that the author is dealing with 
information which he has only recently acquired ; other- 
wise how does he betray himself when addressing an 
audience composed exclusively of technical men into 
dwelling with minuteness on such trivial details as, for 
instance, the use of soap and water as a lubricant for 
cutting tools, in place of oil? Surely he ought to be 
aware that the same practice obtains in nearly every 
workshop in the country. 

Of the remaining papers read before the Institute, one 
by the Assistant-Superintendent of the Enfield Small 
Arms Factory was a mere chronicle of the various details 
of the manufacture and inspection of Martini- Henry 
rifles and bayonets. Another, by Mr. Butter of the 
Royal Arsenal, was a short account of the application of 
steel and iron to the manufacture of gun carriages and 
slides. The last paper which we shall notice was by M. 
Ferdinand Gautier of Paris, on the Application of Solid 
Steel to the Manufacture of Ordnance and Smal] Arnis. 
M. Gautier had already communicated two papers to the 
Institute on the remarkable Steel Castings of the Terre 
Noire Company. The peculiarity of the cast ngs of this 
Company is their freedom from blow-holes, which is 
attributed to the rather considerable percentage of 
silicate of manganese used in the manufacture. 

At Bofors, in Sweden, the same process is used with 
perfect success in the production of steel barrels for 
artillery. 


The following analysis is given of the material 


produced :— 

Carbon Silicon Manganese Sulphur Phosph, 
0°45 0°35! 0'540 Traces 0°042 
0°40 O°322 O°Or2 0°02 0045 
0°50 0183 0°360 0°02 0"040 


The tests of this steel, both ordinary tensile tests and 
in guns, when fired with heavy proof charges, are stated 
to have given most satisfactory results. 
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NOTES 


ON Monday a preliminary meeting was held in the Mansion 
House in furtherance of the scheme of the International Elec- 
trical Exhibition which it is proposed to hold at the Crystal 
Palace on avery large scale in the winter months. There were 
present, among others, Mr. William Spottiswoode, Mr. John 
Holms, M.P. (one of the Lords of the Treasury), Mr. Mungo 
M‘George (Chairman of the Crystal Palace Company), Capt. 
Douglas Galton, C.B., Dr. Gladstone, F.R.S., Col, Gouraud, 
Dr. J. Hopkinson, F.R.S., Mr. .C. V. Walker, F.R.S., and 
many more, Mr. Mungo M ‘George, in moving the appointment 
of an influential honorary council to advise with the directors of 
the Crystal Palace in carrying out the proposed exhibition, said 
that no effort should be wanting on their part to make the scheme 
a great scientific and commercial success. The honorary council 
was formed of those present, and, among others, the Lord Mayor 
Elect, the President of the Institute of Civil Engineers, Dr, C, 
W. Siemens, Prof. Adams, Sir 11, Cole, Prof, Fleeming Jenkin, 
Mr. W. Crookes, Sir E. J. Reed, M.P., Sir Edward Watkin, 
M.P., Sir Herbert Sandford, and many more. Major Flood Page, 
the manager of the Cry:tal Palace, read a report, which stated 
that communications have been opened with the leading exhi- 
bitors at the Electrical Exhibition in Paris, and with others who 
have made the development of electricity their special study ; 
and, althongh but a very short period has elapsed since the first 
steps were taken, the responses have been such as to render it 
certain that an effective and varied display will be made at the 
Crystal Palace. Most of the best-known systems of electric 
lighting will be represented—among others, the Siemens, Brush, 
British Electric, Electric Light and Power Generator Company’s 
systems, the Joel, Pilsen, Edison, Swan, Maxim, Weston, 
Lontin, Rapieff, and Gerard lights ; and various new Jamps will 
be exhibited for the first time in public. The storage of elec- 
tricity will, it is hoped, be illustrated by Faure’s and De Meri- 
tens’ secondary batteries. Telephones, which are not nearly so 
much used in England as elsewhere, will be strongly repre. 
sented ; and the various applications of electricity as a motive 
power will be seen in Trouve’s boats and other interesting ex- 
hibits. Many eminent scientific men have expressed great 
jnterest in the undertaking, and intend to become exhibitors, 
Colonel Gouraud promised all the help of his fellow-country. 
men towards the success of the Exhibition, which, though 
following that at Paris very sharply, might be more attrac- 
tive to American exhibitors, for it would be one stage 
nearer home, and its arrangements would be conducted in a 
language which the exhibitors conld understand. Capt. Galton 
expressed a hope that military and submarine electricity would 
be suitably and adequately represented on the occasion. Sir 
James Anderson also supported the proposal, which was carried 
unanimously, Major Flood Page then read a rest of the 
arrangements for the exhibition, which stated that the principal 
objects to be admitted were comprised in the following :— 
Apparatus used for the production and tran: mission of electricity; 
magnets, natural and artificial; mariners’ compasses ; applica- 
tions of electricity—to telegraphy and the transmission of 
sounds, to the production of heat, to lighting and the production 
of light, to the service of lizhthouses and signals, to apparatus 
giving warning, to mines, railways, and navigation, to military 
art, to fine arts, to galvano-plastic, electro-chemistry, and to 
chemical arts, to the production and transmission of motive 
power, to mechanical arts and horology, to medicine and surgery, 
to astronomy, meteorology, geodesy, to agriculture (in its appli- 
cation to industries), to apparatus for registering, to domestic 
uses, liphtni g conductors, Major Page earnestly hoped that 
Mr. Fawcett would allow the Post Office exhibit at Paris to be 
shown at the Cry-tal Palace, and that Mr, Childers, as Secretary 


of State for War, would give aid to experiments in electricity as 
applied to military purposes. 


AT the first meeting of this session of the Birmingham Philo- 
sophical Society, the Rev. H. W. Crosskey (secretary) read the 
annual report, in which it was stated that the Council last year 
reported that Dr, George Gore, F.R.S., had accepted the posi- 
tion offered him, and that the amount of 150/. per annum had 
been allotted to him in order that he might have greater facilities 
for continuing in Birmingham his original researches, Dr. Gore 
had forwarded a report stating that since he had been intrusted 
with grants from the Birmingham Endowment of Research 
Fund, he had made, partly with the aid of those grants, the 
following researches in physics and chemistry, which had been 
communicated to the Royal Society, and published, as follows :— 
Thermo-electric behaviour of aqueous solutions with platinum 
electrodes ; influence of Voltaic currents on the diffusion of 
liquids ; experimeuts on electric osmose; phenomena of the 
capillary electroscope ; electric currents caused by liquid diffusion 
of osmose ; influence of Voltaic currents on diffusion of liquids ; 
and phenomena of the capillary electroscope. He hoped before 
long to submit to the Philosophical Society an original communi- 
cation. In addition to the before-mentioned researches, and 
as an entirely separate matter, he had been aiding the cause of 
original research by preparing for publication a small book on 
‘* The Scientific Basis of National Progress,” and it was now 
being printed. 


A NEW zoological station is to be established at Banyuls-sur- 
Mer, on the Mediterranean, at the end of the natural prolonga- 
tion of the mole at the beach of Fontaulé. The building will 
be of con-iderable size, have several apartments, and be well 
lighted. Jt is expected that the laboratory will be ready for work 
by January. M. Lucaze-Duthiers intends to illuminate the 
aquarium by electricity, This station will really be an annexe 
to that at Roscoff, permitting the study of marine zoology to be 
carried on in winter, when it has often to be suspended on the 
colder coast of the Atlantic. The municipality of Banyuls, 
mostly very bumble individuals living in an out-of-the-way place, 
have lent cordial and substantial support to the enterprise. 


THE arrangements for the festival in honour of the twenty- 
fifth anniversary of Virchow’s appointment as Professor to the 
University of Berlin—an anniversary which coincides with his 
sixtieth birthday~ are now being made, we learn from the Lanceve 
An influential conmittee, comprising the names of Prof, Bastian, 
Director of the Royal Ethnological Museum, Town-Councillor 
Friedel, Prof. Kiister, Dr, Voss, Herr Ritter, &c., have asked 
permission of the Town Council to grant the use of the large 
hall in the Rathhaus and to defray the cost of the decorations, 
as on the occa-ion of the banquet to Dr. Schliemann. The igth 
of November has been fixed for this festival. The most interest- 
ing part of the proceedings will be the handing over to Prof. 
Virchow the title-deeds of a new institution to be devoted to the 
prosecution of scientific researches especially relating to anthro- 
pology, of which he will have the full control, As a politician, 
an anthropologist, and an antiquarian, no less than as a patho- 


| logist, Prof. Virchow has claims not on Germany alone, but on 


the whole of civilised humanity ; and we heartily join in the 
desire to do him honour. 


THE first general meeting of the London Sanitary Protection 
Association was held on Tuesday at tbe Society of Arts, 
Adelphi, Prof, Huxley, the president, in the chair, Mr. 
ljolmes, the treasurer, stated that the Association had been in 
operation only for a few months, and for a certain portion of 
that time its action had been sustended by legal difficulties, 
The number of members enrolled up to the 15th of this month 
was 126, the total contributions, together with a loan of roof, 
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from Prof. Jenkin, fur the purpose of advertising and starting the 
Association, was 391/. 115., and the total expenditure 346/, 35, 6a. 
Prof. Huxley said that, to put it briefly, the Association was a 
co-operative store for the supply of good advice, and the modest 
success whieh had hitherto attended it was very likely due to the 
antipathy inherent in human nature to the reception of good 
advice, Their good advice, however, had this peculiarity—that 
they did not expect anybody to take it unless he liked. His 
interest in this Association came from the remote connection 
be once had with medicine and hygiene. Whatever suspi- 
cion of knowledge he ever possessed had led him to the con- 
vietion, strengthened by every day’s experience of life, that 
when we aggregated close upon 4,000,000 of people on some- 
thing less than fifty square miles, if we did not take care we 
should he desolated, not like old London by the plague or black 
death, but by those other forms of disease, as fata] in their way, 
whieh have the terrible peculiarity of being easily disseminated 
by the means we took to get rid of them, unless those means 
were perfect. Disagreeable as the old cesspool system was, it 
Was attended with very little danger compared with that which 
waited upon the water sewage system if that system was imper- 
fect, for then it was an admirably-contrived arrangement for 
distributing disease and death in our own houses and in the 
houses of people who lived adjacent. There were two ways of 
meeting the danger, One was by the action of Government in 
some shape or other; Lut in Englaid no one would tolerate the 
intrusion of Government officials for the purpose of knoeking 
about and looking into everything, and besides, the expense and 
difficulty of working such a‘system would put it out of the range of 
the practicable. The other way was to meet the danger ty means 
of those who supplied a good report, sueb as that Association 
would do. Therefore it was for the public good that the Asso- 
ciation should become a great one, and its work be carried out 
as widely as possible, 


THE success which has attended Dr. Vines’ English edition of 
Prof, Prantl’s ‘* Zlementary Text-Book of Botany” has induced 
the publishers, Messrs, W. Swan, Sonnenschein and Co., to 
arrange for a companion volume on zoology, viz. an English 
adaptation of Prof. Claus’s ‘Handbuch der Zoologie,” which 
Mr. Adam Sedgwick of Trinity College, Cambridge, has under- 
taken to make, Hitherto this work has appeared without illus- 
trations in Germany ; but for the present edition between 500 
and 600sdrawings have been prepared by Prof. Claus himself, 
The book is announced to appear next spiing. We learn also 
that Dr. Vines has undertaken for the same firm a ‘‘ School 
Botany,” covering the ground commonly taken up in the school 
course, The important treatise on the ‘* Theory and Practice of 
the Microscope,” by Professors Naezeli and Schwendener, 
which Messrs. Sonnenschein and Co, have had in the press for 
the past three years, has at length reached completion, It is 
announced for issue next month. 


It is stated that the Report of the Commission appointed in 
1879 to inquire into the sanitary condition of the cemeteries in 
and around Paris negatives, generally, the popular belief in the 
noxious influences of great burial-places. The composition of 
tbe air in the cemeterics, according to M. Schutzenberger, is not 
distinguishable from that of arable lands. 


UNDER the title of ‘ Prehistoric Devon” (the opening address 
of the seventieth session of the Plymouth Institution), Mr. R. N, 
Worth, the president, has brought together in an interesting form 
many valuable data and refereuces on the subject from all 
quarters, 


In No, 9 of the Chrysanthemum, the monthly magazine for 
Japan and the East, to which we have already referred, published 
in Yokohama (London; Triibner), there is the the first instal- 
ment of a useful vocabulary of Aino words by Mr. W. Dening. 


Miss E. A. ORMERON, authoress of the *‘ Manual of Injurious 
Insects,” delivered a lecture on Thursday afternoon to the students 
of the Royal Agricultural College, Cirencester, on the methods 
of investigating attacks of insects on crops, and the general 
treatment to be employed. The lecture was profusely illustrated 
by enlarged diagrams, and was enthusiastically received by the 
students and their friends, The lecture will be published in full, 


THE death is announced, at the age of fifty-three years, of 
Mr. James Craig Niven, curator of the Hull Botanic Gardens, 


THE Abbé Moigno’s journal, Zes A/ondes, has again, we are 
glad to notice, passed successfully through a cri is. <A fresh 
start has been made, the old title ‘‘Cosmos” becomes more 
prominent, and a bright-coloured cover Las been added. Better 
paper, more illustrations, and re-arrangement of matter will, we 
trust, procure the journal increased support. 


AT the meeting of the Institution of Mechanical Engineers 
at the Memorial llall, Albert Square, Manchester, to-morrow, 
the following papers will be read and discussed :—On Bessemer 
steel plant, with special reference to the Erimus Works, by Mr. 
C, J. Copeland of Barrow-in-Furness ; on compres:ed air upon 
tramways, by Mr. W. D. Scott-Moncrieff of London ; on meters 
for registering small flows of water, by Mr. J. J. Tylor of 
London. 


J. B. Lippincott anp Co. have in the press ‘The Honey- 
Ants of the Garden of the Gods, and the Oecident Ants of the 
American Plains,” by the Rev, Henry C. McCook, D.D. 


A VIOLENT shock of earthquake, lasting three seconds, 
occurred at Agram at fo p.m, on the 23rd inst. 


La Nature of October 22 has a long article, with microscopical 
illustrations, on the drinking water of Paris. 


Some interesting facts are brought out in a paper by M. C, 
Nielsen of Christiania on the impression produced upon animals 
by the resonance of the vibration of telegraph wires. It is found 
that the black and green woodpeckers, for example, which hunt 
for insects in the bark and in the heart of deeaying trees, often 
peck inside the circular hole made transversely through telegraph 
posts, generally near the top. The phenomenon is attributed to 
the resonance preduced in the post by the vibration of the wire, 
which the bird mistakes as the result of the operations of worms 
and inseets in the interior of the post. Every one knows the 
fondness of bears for honey. It bas been noticed that iu moun- 
tainou;> districts they seem to mistake the vibratory sound of the 
telegraph wires for the grateful humming of bees, and, rushing 
to the post, look akout for the hive, Not finding it on the post, 
they seatter the stones at its base whieh help to support it, and, 
disappointed in their search, give the post a parting pat with 
their paw, thus showing their determination at least to kill 
any bees that might be abont it, Indisputable traces of bears 
about prostrate posts and scattered stones proye that this really 
happens. With regard to wolves, again, M, Nielsen states that 
when a vote was asked at the time for the first great telegraph 
lines, a member of the Storthing said that although his distriet 
had no direct interest in the line proposed, he would give his 
vote in its favour, because he knew the lines would drive the 
wolves from the districts through which they passed. It is 
well known that to keep off the ravages of hungry wolves in 
winter the farmers in Norway set up poles connected together by 
a line or rope, under which the wolves would not dare to pass. 
‘6 Andit isa fact,” M. Nielsen states, ‘‘that when, twenty or more 
years ago, telegraph lines were carried over the mountains and 
along the valleys, the wolves totally disappeared, and a specimen 
is now a rarity.” Whether the two circumstances are causally 
connected, M, Nielsen does not venture to say. 
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WE are informed that the lists of papers, &c., appended to 
Mr. C. R. Markham’s ‘‘ Fifty Years’ Work of the Geographical 
Society,” referred to in our leading article of last week, were not 
compiled by Mr. Rye. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (A/acacus cynomolgus? ), 
from India, presented by Mr. G. R. J. Glennie; a Rhe-ns 
Monkey (Afacacus erythreus?) from India, presented by Miss 
Richardson ; a Malbrouck Monkey (Cercopithecus cynosurus 3) 
from West Africa, presented by Mr. J. Pope; a Black-faced 
Kangaroo (A/acroprs melanops 6) from Anstralia, presented by 
Miss Drax; a Black-headed Gull (Zarus ridiéundus), European, 
presented by Master Rew Lloyd; two Common Kestrels 
(Tinnuncilus alaudarius), British, presented by Masters John 
and Charles Godfrey; a Snow Bunting (Flectrophanes nivalis), 
North Eur: pean, presented by Mr. 11. A. Macpherson ; a 
Monkey (A/acacus, sp. inc. 6) from Hainan Island, China, 
deposited ; a Sooty Mangabey (Cercocebus fuliginosus 6) from 
West Africa, an Ariel Toucan (Ram phastos ariel) from Brazil, a 
Naked-footcd Owlet (Athene noctwa), European, an Ornamental 
Hawk Eagle (Spizactus ornatus), a Black Tortoise (Zestudo car- 
bonaria), an Argentine Tortoise ( Zestudo argentina) from S uth 
America, two Radiated Tortoises (Zestedo radiata) from Madae 
gascar, purchased ; a Gaimard’s Rat Kangaroo (Lypsiprymnus 
gaimardi), born in the Gardens, 


OUR ASTRONOMICAL COLY&. 


Comet 1881 /# (DENNING).—From the elements of the orbit 
of this comet it is evident that it was a; much more con- 
spicuous object abont the time of perihelion passage in the 
niiddle of September, than when it was detected by Mr, Denning 
un the morning of October 4, and its not having been sooner 
discovered can only be attribufed to the general prevalence of 
clouded skies in September. 
Septewber 2 to 29 he conld not make a single observation before 
sunrise, owing to cloudy weather, but that on the mornings of 
Septemker 29 and October 1 he missed the comet ‘in some 
unaccountable manner.’”’ The comet having escaped in Sep- 
tember, the systematic examination of the sky, which is now 
pursued by him, is thus explained. 

It ought now to be possible to decide by calculation from 
accurate po-it'ons, whether the comet be one of short period or 
not. The resemblance of the orbit to that of the fourth comet 
of 1819 has been pointed out, That comet was undoubtedly 
moving in an elliptical orbit of very limited dimensions: a com- 
putation founded upon a new reduction of the observations 
made at the Observatory of Paris, which alone are precise 
enough for the purpose, has led Mr. Hind to a period of 
revolution of 5°155 years, which is somewhat longer than that 
deduced by Encke in 1820 from the same observations as they 
were published at the time by Bouvard. At the previous 
aphelion passage in 1817 the comet would pass in close proxi- 
mity to the planet Jupiter, and considerable perturbations may 
have then occurred. In the interval between the perihelion 
passage of the comet of 1819 and that of Mr, Denning’s comet 
there are twelve periods of 5°151 years, and the comet would 
again be greatly disturbed by Jupiter near aphelion in 1853, so 
that it is possible to explain to a great extent the differences 
between the orbits of 1819 and 1881, but that the period of revo- 
Intion should rot have undergone material alteration at the same 
time, may perhaps be considered as an argumient against the identity 
of the comets. However, as we have in‘imated, the que: tion 
should soon be decided by direct calculation. Less than a fort- 
night’s observations have been shown in more cases than one to 
be sufficient to give pretty clo:e approximations to the periods 
of comets moving in small ellipses, as in the cae of De Vico’s 
comet of 1844, for which from only eight days’ observations M. 
Faye inferred a revolution of 5°15 years, the correct one being 
5°46 years, or that of Brorsen’s comet at its first appearance in 
1846, when from ten days’ observations Mr. Hind assigned a 
revolution of 5°519 year:, the true one being 5°569 years, 

The following positions of Mr. Lenning’s comet are frem 
an Fegacoenis calculated by Dr. Oppenheim for Berlin mid- 
night :— 
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The intensity of light on November 9 is less than half that on 
the day of discovery, 


TIERSCHEL’S ‘GARNET Srpus."”—This variable star, the « 
Cephei of cur Catalogues, appears to require more regular obser- 
vation than, to judge from published statements, it has of Jate 
received, and is an object well deserving the attention of 
some one of our many amateurs. No doubt satisfactory 
observations are attended with some difficulty from the high 
colour of the star, but on that account the re:nlts of a single 
observer may perhaps be deemed more reliable. Mr, Webb, in 
the new edition of his ‘* Celestial Objects for Common Tele- 
scopes,” assigns it a period of five or six years, which is as:ur- 
edly a mistake. It has been included amengst the irregular 
variables, and its period may be usnally about 430 days, instead 
of several years. Argelander, as an approximation to the period, 
gives 431°S days, from observations between 1848 and 1863, but 
there are very material perturbations, He considered that the 
period of increase of brightness is greater than that of decrease 
in the proportion of 4 to 3, The po-ition of uw Cephei for 1882 
isin R.A, 21h. 39m, 53°7s., Decl. + 58° 14’ 21”, 

This star, which was not observed by Flamsteed, is the 
first of Ptolemy’s éuéppwro:, nnder the constellation Cepheus, 
which he places in 13° 40’ of Pisces with 64° north latitude, 
If we carry back the position of the variable star from the 
second Radcliffe catalozue to the reputed epoch of Ptolemy’s 
catalogue—the first year of Antoninus, or A.D. 13S—we find 
its longitude to be in 14° 16’ of Pisces, with north latitude 
64° 7', so that, as was first shown by Argelander (4fs¢ron. Nach. 
Ergancungsheft), the identity is beyond doubt. 


GEOGRAPHICAL NOTES 


THE St. Petersburg Correspondent of the Zimes writes as 
follows :—The question of the existence of volcanoes in Central 
Asia, especially on the Kuldja frontier, has always been a matter 
of doubt and discu-sion among geologists and Russian explorers, 
The Governor of Semiretchinsk, Gen. Kolpakofsky, had already 
fitted out expeditions to settle the question—once in 1878, 
and again in 1879 ; but owing to the difficulties of reaching the 
mountains, which the Chinese consider impassable, aud also to 
the di-orders which were then taking place in Kashgar, both 
expeditions were unsuccessful. ‘This year General Kolpakofsky 
again set himself to the task, and now reyorts that he has at last 
discovered the perpetual fires in the Thian Shan range of monn- 
tains. He telegrajhs that the mou tain Bai Shan has been 
found twelve miles north east of the City of Kuldja, in a basin 
surrounded by the massive Ailak Mountains, and that the fires 
which bave heen buming there from time immemorial ‘are not 
volcanic, but proceed from burning coal. On the sides of the 
mountain there are caves emitting smoke and sulphurous gas. 
The Oficial A/essenger, referring to this interesting telegram, 
observes that the question as to the existence of voleanic forma- 
tions in Central Asia, which has so long agitated the learned 
world, is now irrevocably decided in the negative, and bears the 
testimony of many Russian explorers. Mr. Schuyler also, in his 
‘*Turkistan,”’ mentions that thee perpetual fires in the moun- 
tains referred to by Chinese historians were considered by 
Severtzoff, who explored the region, as being caused by the 
ignition of the seams of coal or the carburetted hydrogen gas in 
the seams. ‘The same author further nentions that Capt. 
Tosnofskey, another Russian explorer, was told of a place in the 
neighbourhood from which steam constantly rose, and tbat near 
this crevice there had existed from ancient times three pits, 
where person: afflicted with rheumatism or skin diseases were 
in the habit of hathing. 


Mr. Dorwarp, of the China Inland Mission, has lately made 
a lengthened jonrney in the Chinese province of Hunan, of which 
be has sent home somewhat full particulars. Ile was absent 
from Wnchang, opposite Hankow, on the Yang-tsze-kiang, for 
five and a half months, and visited almo-t every part of this 
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province, so notorious for its turbulent braves, whose hostility to 
foreigners is proverbial, Mr. Dorward has however established 
the fact that a European, with two native assistants, can now 
traverse the province in safety. Near the city of Shénchi, some 
450 miles from Wuchang, he had an opportunity of observing 
the processes used for extractiny gold-dust from the sand, which 
consist in roughly sifting and afterwards using quicksilver. 


THE Argentine Government has just despatched two officials 
to survey five thousand square leagues of country in the neigh- 
bourhood of the Neuquem, one of the chief tributaries of the Rio 
Negro. This extensive tract of country is close to the Andes, 
and is said to he extremely fertile. When the survey is com- 
pleted the Government will dispose of the land with a view to its 
early colonisation, 


THE Commercial Geographical Society of Bordeaux in its 
last Budletin publishes a useful topographical note on the itinerary 
followed by the Upper Niger Surveying Expedition from Kita 
to Bamaku. 


THE Department of the Interior in Canada bas issued a new 
map of Manitoba and the North-West Territories, showing the 
country surveyed, &c., and in a later edition the line of the 
Canadian Pacific Railway will be shown. 


WE hear that the Dépdt de la Guerre at Paris has just issued 
the first sheet of Col. Perrier’s map of Tunis, drawn from his 
recent topographical survey of the country, which has been 
awaited with much impatience by French geographers. 


PERE DuPARQUET, the well-known missionary traveller, who 
returned to South-West Africa early in October, has recently 
commenced the publication, in Les Afisstons Catholigues, of an 
acconnt of a journey made by him through Ovampo Land as far 
5 the River Cunene. He travelled in company with Mr, 
“rchison, one of the principal traders of Omaruru, who also 
ad with him a son of the late Mr. C. J. Anderson. Pere 
Juparquet’s memoir is illustrated by a shetch-map of the region, 
on which is shown a singular connection between the River 
Cunene-and Lake Etosha. 


In the new number (Heft 3, Band 4) of the Deutsche geo- 
graphische Blitter, a\\ the existing information on Wrangel Land 
and Herald Island has been collected, and will be of interest at 
present in connection with the missing Feannette, Dr, Albrecht 
Penck of Munich contrilutes an interesting article on glaciation 
with special reference to Eschscholtz Bay in Kotzebue Sound 
on the north-west coast of America; and Herr G. Kreitner 
gives a detailed acccunt of the Koko Nor and the surrounding 
region, There are besides a variety of notes on various points 
of geographical interest. 


To the Austrian A/onatsschrift fiir den Orient for October, M. 
Z. Janiczek of Fort Said contributes a letter containing a good 
deal of valuable information on the trade of the Red Sea. In a 
letter from Herr Hansel of Khartoum we find some interesting 
information from Dr. Emin Bey. Among other things be tells 
us that there are three lakes to tbe north of Victoria Nyanza ; 
that Beatrice Gulf certainly does not belong to Albert Nyanza, 
but to a lake lying from the south; that steamers now go regu- 
larly from Dufile to Mahagi, a station on the west coast of 
Lake Albert; and tbat the only radical cure for the Central 
African slave-trade is the importation of free Chinese colonists. 
Prof, Blumentritt contribu'es notes on some important vezetable 
products and branches of industry in the Philippine Islands. 


Herr 1, for 1880-1, of the Aftthetlungen of the Hamburg 
Geographical Society contains a paper of great interest on the 
distribution and relative value of cowrie shells by Herr John E, 
Hertz. These shells are used as money mainly in the region 
between the Niger and tbe coast of Africa, though they are also 
in use in other parts of the world. Herr Hertz gives the ex- 
change value of these shells in the various regions where they 
are used, and traces their hi tory as a trading medium, A kin- 
dred paper, of much practical value and considerable interest, is 
on the barter-trade of Africa, by A. Wormann, A long paper, 
with chart, cn the paths of barometric minima in Europe and 
on the North Atlantic, and their inflnence on wind and weather 
in North Germany, by Dr. W. K6ppen, is of considerable scien- 
tific interest. There is also a lecture by Dr. J. Classen on a visit 
to Olympia. 

ACCORDING to the latest census the population of Japan on 
January 1, 1880, was 35,925,313. Of these 18,210,500 were 
males, and 17,714,813 females. When the numerous and de- 
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structive civil wars of the last twenty years are remembered, thi 
relative proportion of tbe sexes will appear striking. Writers of 
the last century held very exaggerated notions of the population 
of Japanese towns, but the present census shows that some of 
them may properly rank among the most populous cities in the 
world. Tokio and its environs has a population of 957,121 ; 
Kioto, the old capital, of $22,098 ; and Osaka, 582,668. The 
smallest population of any district is that of the Bonin Islands, 
recently annexed to Japan, which contain only 156 inhabitants, 
composed of officials and descendants of Kanakas and deserters 
from English and American whaling ves el<, 


Cart, JOHN Mackay, of the ss. Souther Cross (Auckland), 
sends us, along with a note, an account by himself in the 
Queenslander of his discovery and settlement of the district of 
Mackay in Queensland. To the now flourishing town of Mackay 
we referred some time ago in connection with a special number 
of the Alackay Standard, The town bids fair to become one of 
the most flourishing in Queensland, though its di-coverer does 
not seem to have met with the 1ecognition he de-erves. 


SOLAR PHYSICS' 
i, 


At the conclusion of my last lecture I stated my be ief that 

those changes which are continually going on at the surface 
of the sun had their origin in currents of convection, and | 
illustrated the processes which are there going cn hy what we 
know to he going on on the surface of our cwn earth. 1! re- 
ferred, but only historically, to a theory which was thrown out 
many years ago as to the origin of solar heat by Sir William 
Thomson, according to which it depended on the impact of 
meteoric bodies, J did not suppose at the time that he still 
retained that theory, regarding it as the most probable ; in fact 
he gave it up many years ago, and I was glad to find, from 
conversaticn with him after the lecture, he is quite of the same 
opiniun as I am, that there disturbances-—the enormous disturb- 
ances which take place at the surface of the sun, have their 
crigin in currents of convection. I stated my belief that the 
spots were produced by the downward rush of, comparatively 
speaking, cvol portions of gas which had been in the first 
instance ejected during these eruptions. In speaking to Mr. 
Lockyer afterwards I found that he had obtained independent 
evidence from his spectroscopic re-earches that these spots con- 
sisted of down-rushes of gas, and not, as some have supposed, 
of up-rushes, He may have mentioncd it to me before; if so 
I must apologise for it having passed from my memory. 1 will 
not bowever say anything about the evidence on which he was 
led to that conclusion, because he is going to lecture himself, 
and of course he will be the proper person to explain his own 
discoveries. 

Now with regard to these spcts I have hitherto said rothing 
except as to their existence. The German astr nomer Schwabe 
assiduous:y observed them in the beginning of 1826, and for 
about a quarter of a century he went on constantly observing 
them and making careful drawings of them. As the result of 
tbis long-continued and careful work, be was led to the conclu- 
sion that these -pots as to their frequency and magnitude appear 
to be subject to a periodical inequality. Tbe period appeared to 
be about ten years, during which, supposing you start with the 
maximum of spots, they dwindle away to the minimum, then 
after some years again rise afresh, and by the end of ten years 
or thereabouts you get to the maximum. M, Wolf of Berne 
has discussed the subject, and referred tack to older observations, 
and was led to the conclusion that the | eriod was longer than 
ten years. Me makes it eleveu years, or perhaps more exactly 
nine periods per century. 

I will now come to some phenomena observed ov the earth 
with which the solar spots would, at first sight, appear to have 
no possible connection. You are all, of course, familiar with 
the magnetism of the earth, by the aid of which our ships are 
navigated through the ocean. Now it has been long known that 
the magnetic needle is subject to disturbance ; by the magnetic 
needle I mean the magnet suspended so as to turn freely round 
a vertical axis. For a long time after the discovery of mag- 
netism that was the only kind of instrument used for the 
observation, and it had been observed that these disturbances 
were of two kinds. There was a regular diurnal movement of 
the needle to the west, and then to the east, of its mean position, 


T Lecture by Prof. Stokes, Sec.R.S., in the South Kensington Museum 
Theatre, continued from p. 598. 
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and besides that there were from time to time irregular, or 
apparently irregular, disturbances following no observable law, 
It was known, too, that the diurnal fluctuation, which has now 
been known considerably more than a century, was greater in 
summer than in winter. It had been also observed that these 
apparently irregular fluctuations in the direction of the magnet 
are observed when an aurora is seen.) If there is an aurora 
there are sure to be these fluctuations, and if there are these 
fluctuations the probability is, if other circumstances permit, that 
we shall see nn aurora. The connection between the two was 
made out about the year 1750, so that it is by no means new, 
Of course we cannot expect that for every magnetic disturbance 
we shall have a visible aurora; for in the first place the disturb- 
ance may take place in the day-time, in which case of course no 
aurora can be seen ; then, supposing even it takes place at nizht, 
it may be that at the time the whole sky is covered with clond:, 
which prevent the aurora being seen; or again, it may be a 
bright night with the moon shining brightly, not far from the 
full, and then a faint aurora would not attract much notice. In 
fact I have often felt iu doubt when I saw a luminous streak in 
the sky on a moonlight night whether it was an auroral streamer 
or merely a mare’s-tail cloud illuminated by the light of the 
moon. After watching some time one can generally determine 
which it is, because if it be an auroral streamer it is pretty sure 
to be unsteady; but if the observer happens to have a small 
spectroscope in his pocket, or even a prism and a slit, the dis- 
tinction can be made out at once, on account of the peculiar 
spectrum of auroral light. 

There appears then to be evidently some intimate connection 
between magnetic disturbance and the aurora. The recent pro- 
gress of telegraphy has caused us to be familiarly acquainted 
with another electrical phenomenon, or, if you like, magneto- 
electrical. (I assume here that the aurora is an electrical pheno- 
menon—that, in fact, has long been admitted—for considerably 
more than acentury.) I allude to the earth-currents. In tele- 
graphy we have occasion to use insulated wire, the ends of 
which are placed, or may be placed, in connection with the earth. 
Now when that is doue it frequently happens that, without sending 
any current from the battery at all through the line, there is a 
mre or less powerful current transmitted alonz the wire, which 
is made evident by the deflection of the galvanometer. In fact, 
in certain cases these currents are so strong that they interfere 
with the working of the lines, 

At the failure of the first Atlantic cable in 1865, Sir William 
Thomson (whom I am happy to see before me) made some experi- 
meuts with these earth-currents, as they are called, transmitted 
through this cable. The failure was of such a nature as would 
have been caused if there was a breakage in the cable something 
like 300 miles off, and currents were transmitted through the 
cable, indicating an electromotive force, as it is called, amount- 
ing toone or two Daniell’s cells; on one occasion to five or 
six; and curreats more powerful even than those are observed 
from time to time, 

Now it is well known that at times of magnetic disturbance 
we have these earta-currents powerful ; and as I mentioned that 
magnetic disturbances and aurorze come together, we have here a 
third phenomenon, that of earth-cnrrents, which accompanies 
the two former. These three are evidently intimately connected 
with one another, whatever be the cause of that connection. 
But at present I have said nothinz whatever of the relation of 
these three phenomena to the sun. Of course any one would say 
there is the remote relation, that it is to the radiation from the 
sun that all the great changes that take place on the surface of 
the earth are due: the evaporation of moisture, the heating of 
the air, and consequent production of winds; and in a remote 
sense, therefore, there would in all probability be a relation 
between these three phenomena and the sun. But that relation 
is very far from remote. I forgot at the proper time to meation 
one circumstance connected with these earth-currents before I 
came to the sun, which, if you will allow me, I willdo now. I 
mean the magnetic disturbances. 

Oue of the first fruits of the establishment of regular magnetic 
observatories was the remarkable discovery that these magnetic 
storms occurred simultaneously over large tracis of the earth’s 
surface; so that even the sudden and apparently capricious 
variations of say the direction of the declination needle would 
be observed simultaneously at the same moment of absolute, 
not local time, at places far separated from one another, such as 


* Atleast of the dancing kind; faint, steady aurorz do not seem to be 
accompanied by sensible magnetic disturbances. 
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London and Paris, and London and Lisbon even.) The cause 
of this magnetic disturbance, whatever it may be, must be one 
very widely spread. In discussing the results which have been 
obtained at the colonial magnetic observatories, Sir Edward 
Sabine made a remarkable discovery, namely, that whether you 
take the range of ordinary diurnal fluctuatious of the magnet, or 
whether you take the frequency and magnitude of the-e mag- 
netic disturbances that I spoke o, in hoth cases there appeared 
to be a decennial period, or a period nearly decennial, and that 
corresponded to the period of solar spots, corresponded not merely 
as to the duration of the period, but also as to the time of the 
maximum ; so that in those years when the sun showed an 
unusual number of spots of unusual magnitude, both the regular 
diurnal variation of the magnet was greater than the average, 
and there were more numeroas and more violent magnetic 
storms; on the other hand, when the sun was comparatively 
free from spots, the magnetic elements were, comparatively 
speaking, in a tranquil state. In the older observations the 
declination was the only one of the magnetic elements which had 
been observed, but all three components of the mignetic force 
were observed in the-e ob-ervatories, and accordingly the phe- 
nomena could be more searchingly investigated, Further re- 
search has fully confirmed this connection, so that there can be 
no doubt now that there is some intimate connection, whatever 
be its nature, between solar s:ots and magnetic disturbances, 

I will mention one circum tance which is a remarkable corro- 
horation of this observation. The late Mr, Carrington for many 
years was engaged in a serizs of mast careful aud elaborate 
measurements of the positions and magnitudes of the solar 
spots, The way he worked was by throwing a large image 
of the sun by means of an equatorially-mounted telescope, 
with its eyepiece suitably focussed, on to a fixed screen. One 
day he was engaged at this work wheu he saw two bright 
spots on the screen. His first impression was that the screen 
which was used to shut off the light of the sun, which otherwise 
would have passed down outside of the object-glass of the tele- 
scope, outside the tuhe, had got disarranzged somehow or other, 
and that it was merely the sun shining through the holes, and 
coming on the screen. He moved the telescope a little, and 
these spots moved with the image of the sun, proving that it was 
not merely the sun shining through holes in the shading screen, 
but that they really belonged to the sun. They remained visible 
some minutes, during which they moved over a very sensivle 
pertio: of the sun’s disk at such a rate that the actual lineal mo- 
tion of them mast have been—I forget the figures, but I think it 
was something like 100 or 150 miles per second. Moreover one 
of them passed over a dark spot, which is confirmatory of the old 
observation of Wilson, that the spots are at a lower level than 
the general surface of the sun. 

Now it so happened that on examining the records of the mag- 
netic nvedle, which were kept automatically by a photographic 
process at Kew, just at the moment when these spots were seen, 
there was an nnusually great magnetic dis‘urbance. Well then, 
what can be the connection between these apparently so dis- 
similar, apparently sodisconnected phenomeni, and what is the 
cause in the first instance of the threz terrestrial phenomena I 
first me itioned—magnetic disturbances, aurore, and earth 
currents ? 

Different theories have been started as to this connection. 
Some have supposed that the disturbance of the magnetic needle 
was an electro-magnetic effect due to the earth currents ; others 
have supposed, on the contrary, that the earth currents were due 
to the electro-magnetic induction produced by a change in the 
magnetism of the earth, But what of the aurore? It has long 
been recoguised that the aurora is an electrical phenomenon, It 
has been supposed to be imitatel—and there can be no reason- 
able doubt that the supposition is a correct one—by sending an 
ordinary electric discharge through a highly-exhan-ted tuhe, But 
whence comes the electromotive force requisite to effect that 
discharge? My colleagues are not in any way responsible for 
what lam going to advance. I an going to suggest a cause for 
this phenomenon which, so far as I know, has not hitherto beea 
hroached,* and of course you must take it for what it is worth. 
It has not seen the light, and therefore has not had the oppor- 
tunity of bzing subjected to the criticism of men of science. If 
laboratory experiments are to be any guide to us it requires no 

t A number of photographic records from var.ous magnetic observatories 
have recently been compared and discussed by Prof. W G. Adams. 

2 This refers to the theory as a whole; the individual parts of it had 


mostly formed limbs, so ta speak, of one or other of a set of theories which, 
taken in their entirety, must be regarded as quite different. 
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inconsiderable electromotive force to send an electric discharge 
through even a moderate length of rarefied air, though it passes 
far more freely through rarefied air than through air at the 
ordinary pressure, I will endeavour to show you that experi- 
mentally. 

[An experiment was here exhibited in which the coatings of a 
Leyden jar were connected with the terminals of a Holtz ma- 
chine, and also, by two branches, with each other, each branch 
involying an interruption by air. One branch led through a 
universal discharger, the brass knobs of which were separated 
half or three-quarters of an inch, the other through a long tuhe 
filled with rarefied air—a so-called aurora tube. The second 
branch being at first brohen, the knobs were adjusted to a 
distance not too great to allow the spark of the jar to pass with- 
out fail. The connection with the terminals of the aurora tube 
being now restored, the discharge, which was at liberty to pass 
hy either branch, chcse the anrora tube. ] 

It appears then that the resistance to the passage of the elec- 
tric discharge is greater across about three-quarters of an inch 
of air at ordinary pressure than across the whole length of the 
tube, which I suppose is somewhere about five feet, so that, 
although there is considerable re-istance to the passage of the 
electric discharge through rarefied air, it is very much less than 
through air at ordinary pressure ; tut although it is very much 
less, itis very far indeed from being inconsiderable. Mr. De 
La Rue has a splendid battery of about 11,000 cells of chloride 
of silver. It required about 2000 of these to send electric dis- 
charges through tubes perhaps two or three-quarters the length 
of that, but not quite so broad, exhausted to such a degree as 
to oppose least resistance to the passage. We see then that, 
if one may judge by laboratory experiments, it requires a 
very considerable electromotive force to send an electric discharge 
through even a moderate distance in rarefied air. 

Now attempts have been made to measure the height of the 
aurora, and very large figures have been brought out. It is said 
to be fifty or sixty, oreven eighty miles high; I thiuk some have 
made it even higher than that. It is a difficult matter of course 
to measure with much certainty, because you want a base to 
measure from ; and the two stations must be distant a few miles, 
in order that you may get a sufficient angle of parallax, Then 
with observers sitnated a few miles apart it is a difficult matter, 
with such a variable and ind. finite phenomenon as aurora, to fix 
on what they should observe. Possibly in the future, when 
such observers may be put in connection by telephone and be 
able to speak to one another and tell each other what sort of 
aurora they see, and settle by conversation at that distance what 
particular part they shall observe, we shall get more certain 
results, However, there can be no doubt that, although there 
may be some uncertainty as to the precise height of the aurora, 
it is very high indeed. 

Now, even in spite of this great height, the auroral streamer 
subtends a very considerable angle at the eye of the observer, 
If this be a discharge, the length of that discharge must be very 
considerable, probably many miles. Where shall we get the 
electromotive force sufficient to send a discharge through so 
great an interval of air, rarefied though it be, and that not too 
highly? I say ‘‘and that not too highly,” because experiments 
with exhausted tubes have shown that the resistance to the 
passage of the spark through the tube goes on diminishing as 
you make the exhaustion higher, until you reach a certain point, 
after which it goes on increasing again, and this exhaustion, at 
which the resistance to the pas-age of the discharge is least, is 
by no means very considerable as exhaustions go nowadays. 
Tubes have been so exhansted that rather than strike across a 
millimeter within the tube from terminal to terminal, the dis- 
charge would pass some inches cutside in air. Well, then, it 
would appear from that that we do not gain so very much as 
regards facility of passage for an electric discharge by going up 
to a tremendous height in the air. Where then can we get an 
electromotive force sufficient to send an electric discharge through 
such a length? Sir William Thomson, in the case cf the Atlantic 
cable which failed the first time, as I said before, obtained 
earth-currents indicating an electromotive force of a few Daniell 
cells ; but a few Daniell cells, or a few scores of Daniell cells, 
or a few hundreds of Daniell cells wculd be quite insufficient for 
sending a discharge through such a space as I have spoken of, if 
laboratory experiments are tobe any guide. There is, however, 
one instance of electric phenomena where we have tremendcus 
tensions to deal with—I mean atmospheric electricity. In the 
case of the atmosphere we may have the electric spark striking all 
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the distance from a cloud to the earth, perhaps half a mile or a 
mile. I need not say that the electric spark I refer to isa flash 
of lightning. HereI found some difficulty in getting the dis- 
charge to strike throngh air of ordinary density, across more than 
about three-quarters of an inch, Lut in lightning it strikes all that 
distance that I mentioned. Atmospheric electricity of tension 
sufficient to strike across a mile of air at ordinary density (or at 
least slightly reduced as you go up) might have an opportunity of 
striking across many miles of rarefied air, and if the experiment 
which I have showed you just now with that tube is to be any 
guide, then it would be competent todo so. In atmospheric 
electricity it is conceivable that we may have a sufficient tension 
to cause the electric discharge to strike across that great distance 
which the length of an auroral streamer must be, 

It has long since been remarked that displays of aurorz seem 
in some way or other in high latitudes to take the place of thun- 
derstorms in low latitudes, Well, then, I will endeavour to 
explain what I imagine takes place. I do not enter into any 
speculation as to the cause of atmospheric electricity. We know 
as a fact from its manifestation that it exists, and that is sufficient 
for my purpose, Suppose now that the air, especially the higter 
portions of the air, over a large tract of country, say to the north 
of us, were more or less highly electrified—positively or nega- 
tively, as the case may be—we will suppose positively—if the elec- 
tric tension were sufficient, although, considering that the air is a 
non-conductor, we might not have a flash of lightning, which 
gathers into itself in one moment the electricity from an entire 
clud and sends it down into the earth (we might not have tension 
enough to produce such a discharge, the resistance to the passage 
of electricity from one portion of the air to another, which at 
any rate would be comparatively dry compared with what we 
have in warm latitudes, would prevent it by it-elf alone), we 
might nevertheless have a discharge taking place in the higher 
regions Of the atmosphere where the air is rarefied, and accord- 
ingly opposes less resistance to the discharge. 

Now let me refer to this figure. This great circle, PE/e¢, I 
suppose to represent a section of the carth by a plane passing 


thrcugh its centre. This blue [faint in cut] outside represents 
the atmosphere, the height, of course, being enormously exagger- 
ated, in order to make it visible at a distance. Suppose in some 
way or other a portion of this upper atmosphere, as C, got con- 
siderably charged positively or negatively, say positively; it 
would act by induction on the earth below. he opposite elec- 
tricity, negative in that case, would be accumulated underneath, 
as at C, and this portion of the earth would form, as it were, a 
portion of a Leyden jar, the lower atmosphere being the di- 
electric or glass of the jar, the upper atmosphere being partly, 
you may say, the di-electric and yartly also the charged coating. 
It would be represented more precisely by an imaginary coating 
outside composed not of tinfoil, but of some badly-conducting 
substance. The positive electricity about c would be bound 
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down in part by the negative electricity about c, which it in- | dipping-needle, and parallel accordingly to the lines of magnetic 


duces. Iu another portion of the atmosphere—it may be at 
some considerable distance from the former—you may have the 
atmosphere charged in an opposite way, and of course if this were 
negative there would be induced positive electricity below, or it 
might be that the whole of the atmosphere from c to D is 
charged positively, but at D the negative charge is much feebler 
than at c. The end-result would be the same; but for facility 
of explanation 1 will suppose that the upper portion in one place 
is actually charged with electricity of the opposite kind to what 
the charge i» at the other, Jf the tension were sufficient, then 
there might be a striking across of the electricity of this name in 
the atmo-phere from € to DL, and in the earth in the reverse direc- 
tion. Compared wit. the atmosphere, the earth would be an 
exceedingly goo] conductor, so that the electromotive force 
concerned in sending the currents from one part of the earth 
to the other would he, comparatively speaking, trifling, and there- 
fore the electromotive force represented perhaps by a few scores 
of the elements of a Daniell’s battery. Well, then, in atmospheric 
electricity we appear to have the tension requisite to send the 
discharge through a considerable space of rarefied air, Now if a 
discharge took place, and if it were night, and the sky were clear, 
it would, at least where sufficiently concentrated, be visible to us 
just in the same way as the discharge pa-sing through the ex- 
hausted tube is visible, hy the lightit produces. It would produce 
in fact an aurora. The air is not a comparatively good con- 
ductor, like a thunder-cloud, from which a great quantity of 
electricity strikes in one moment, but is, after all, a bad con- 
ductor, so that the electricity can only pass in a spitting sort 
of way. We may conceive here that we have a sort of 
double current, yet not forming a complete circuit; nevertheless 
a discharge would go on nearly of the same nature as if the 


circuit were complete, and the effect of such a discharge on the | 


magnetic needle would be nearly the same as that of a circuit 
which was complete. J] will endeavour to produce a discharge 
in a circuit which is doubly incomplete. 

(An experiment was here shown in which two Leyden jars 
were charged, one positively, and the other negatively, and were 
laid on the same wire resting on a table. On connecting the 
knoh, the jars were discharged, and that almost completely, as 
it happened that the charges were almost exactly equal. The 
inner coatings here represent two portions of the upper atmo- 
sphere, the outer coatinzs the opposed portions of the earth’s 
surface, and the glass of the two jars the intervening portions of 
the lower atmosphere. ] 

As I said, althouzh the circuit is not complete, the elec- 
tro-magnetic effect of the whole system would be nearly the 
same as if you had a complete circuit with an electric current 
pissing throuzh it. Now if there be only a sufficient quantity 
of electricity, we have here the elements necessary for producing 
a disturbance of the magnetic needle. Moreover, those disturb- 
ances, as the instruments show, are of a most fitful and appa- 
rently capricious character. They resemble in that the fitful 
character of electric discharges through air. J need hardly say 
that according to this theary the earth-current consists in the 
return currents produced by the statically-induced change on the 
surface of the earth, induced by the charged atmosphere above. 
When there is a neutralisation of the electricity from one part 
to another of the atmosphere above, the induced electricity in 
the earth is set free, and we have earth-currents ta bring about 
the redistribution of the electricity on the surface of the carth. 

It seems to me that this theory not only accounts for the con- 
nection between the phenomena, which could be otherwise ac- 
counted for, but enables us to conceive how it is that electricity 
strikes across such enormous distances in the upper regions 
of the air, and I think, further, it will account for some 
interesting features of the electric discharge which constitutes 
no doubt itself the aurora. I have here a sheet of blotting- 
or filtering-paper, and I will suppose this to represent an electri- 
fied tract of air lying over, it may he, an extensive tract of 
country, say somewhere to the north of us. Suppose that this 
air is charged positively, it will induce negative electricity on the 
earth below. This metallic coating on this sheet of glass [over 
which the blottinz-paper was held horizontally at a little distance] 
may be supposed to represent the surface of the earth on which 
this negative electricity is induced. The two may he quietly in 
equilibrium, Suppose, however, that from some cause or other 
the tension becomes sufficient to enable the electricity from some 
point in this stratum of air to strike across higher up—because 
the streamers are found to be parallel to the direction of the 


force —higher up in the first instance; from thence 1 do not know 
where the discharges go, but I should suppose that in our country 
they generally go somewhere to the south of us. Now if a 
tract of cir were pretty uniformly electrified, it would induce 
electricity of the opposite name underneath it, pretty uniformly 
distributed except about the edges, where the electrified air which 
was the inducing hody would tend rather to overlap the electrified 
portion of the earth below, and where accordingly, if the charge 
were the same throughout, there would be the greatest tendency 
for the electricity to strike off and pass into the upper regions of 
the atmosphere, and thence probally to the south, Well, sup- 
pose now that a discharge begins anywhere, say somewhere 
along this edge of the paper, which I will suppose to be the 
northern edge. The paper which I hold in my hand is really 
touch-paper (such as boys use for amusement), and I will light 
the edge of it. Now this smouldering away of the toach-paper 
I conceive to represent the mode in which the rarefied air 
becomes successively discharged. Suppose that a discharge 
takes place somewhere about the edge of this sheet of electrified 
air covering a large tract of country, then if once a hole (so to 
speak) were formed, the tendency would be for the discharge to 
continue along that edge, because, as I said, as soon as the 
electricity at the edge was discharged the electricity of opposite 
name which had been induced on the surface of the earth helow 
would he set free, the earth-current would be set up; and then 
again, what now is the edge of the electrified tract of air would 
be left exposed, no lonzer protected in the same manner as 
before by the induction of the electricity of opposite name be- 
neath; the electricity would fly off from it in turn, and so on, so 
that there would be farmed a sort of curtain composed of auroral 
rays, and gradually advancing, in our country usually in the 
direction from north to south; because we live in a sort of 
neutral region nat too far south to see the aurora from time to 
time, and not far enough north to he exempt from thunder- 
storms. This auroral discharge, which takes the place of 
thunder-storms in lower latitudes in some way or other, usually 
occurs to the north of us, and accordingly the aurora is called the 
Northern Lights ; hut when there is a fine display it sometimes 
reaches down to us and goes south of us. So ] say the discharge 
would u.ually begin from a place north of us, and would creep 
along the edge of the electrified stratum of air, forming a sort of 
luminous curtain, and passing from north to south, just as the 
smouldering edge of the touch-paper passes along the paper 
gradually. When we are just under the ede at which the dis- 
charge takes place we have, as 1 conceive, an auroral arch 
passing, it may be, through the zenith, generally stretching also 
east and west, aud generally moving with a slow motion from 
north tu south. 

Now suppo-ing that that is the explanation of the three phe- 
nomena—magnetic disturbances, earth-currents, and aurorze— 
can we in any way connect their occurrence with changes going 
on at the surface of the sun? I think we can. ‘We know that 
a tube containing rarefied air, supposing the density of the air 
in it is given, opposes less resistance to the electric discharge 
through it when it is warm than when it is cold. The conducting 
power of a wire for electricity decreases if you heat the wire, but 
it is the reverse with air, The passage of electricity through 
rarefied gases is very different in its nature from the passaze of 
electricity through a wire or through an electrolyte. Mr. De La 
Rue has shown in the course the researches made by means of his 
splendid battery, that in these highly exhausted tuhes the electric 
discharge, be it ever so steady to all appearance, obeys laws 
connecting it rather with a series of disruptive discharges,, with a 
rapid succession of sparks, than witha discharge passing through 
a wire. Now connected with that difference, or at least accom- 
panying it, there is that opposite action of heat which, as I say, 
in the case of gases renders the passage of electricity more easy 
instead of less easy. We may imagine that if from any cause 
the sun gives out greater radiation than usual, the upper regions 
of the atmosphere may thereby become heated to a certain 
extent! and oppose less resistance to the passage of the electric 

™ The rays of the visible spectrum, and even the invisihle rays for some 
considerable distance beyond the extreme violet, pass freely through clear 
air, which could not therefore be sensibly heated by them But there is 
reason to think that the atmosphere, or some of its constituents, are more or 
less opaque to rays of very high refrangibility; and it i. just for copious 
emission of these that sources of radiation of an excessively high tempera- 
ture are so remarkable. The substance, which is opaque to the rays of 
excessive refrangibility, and consequently enables them to heat upper regions 


of the atmosphere, is probably not nitrogen or oxygen, but some gas or 
gases present in very small quantity. 
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discharge through it than they did before. In this way we may 
conceive that in a great outbreak like that observed by Mr. 
Carrington, where the hot interior of the sun is turned 
up, as it were, and radiates towards the earth, the facility 
fur the passage of the electric di-charge is increased, and 
it may be very rapidly increased. So that accordinz to 
thi. theory the foundation of these three phenome a lies 
in atmospheric electricity, which forms as it were the maga- 
zine, and the solar radiation, as it were, supplies the match, 
and allows it to be discharged. Of course, over and above that, 
when solar radiation is active, all th- phenomena which de, end 
on solar radiation may be expected to be active too; and tkere- 
fore beyond its influence in firing the match, to speak meta- 
phorically, this solar radiation, when more active than usual, and 
lasting, will also produce a more rapid development of all those 
processes at the surface of the earth which depend on solar 
radiation, among others, no doubt, the generatioa of atmo- 
spheric electricity, aluhonzb we are not at present able to explaia 
with certainty the manner in which it is produced. So that in 
two ways, by applying the match to the train already laid and 
by gradually manufacturing the powder, the increased solar radia- 
tion may cause an increase in those electric discharges and earth- 
currents as the result of the redistribution of the induced elec- 
tricity at the surface of the earth, and thereby a disturbance of 
the magnetic elements. I do not know of any other theory 
than that of atmospheric electricity which furnishes anything 
like sufficient electromotive furce to account for these auroral 
discharges, if they are really electric discharzes analogous to 
those which take place ia exhausted tubes. As Isaid, it has been 
supposed by some that the magnetic disturbances are due to 
earth-currents ; according to the theory which I have advanced, 
they are due rather to a vast assemblage of currents, partly atmo- 
spheric and partly terrestrial, An objection has sometim2s been 
taken to the supposition that the magnetic disturbances are 
due to earth-currents arising from the consideration of the 
electro-magnetic effect which the earth-current actually observed 
would have upou the needle, But this, 1 think, is obviated when 
ya re iember tuat an earth-current actually observed is merely 
what results from the examination of a very small portion of 
this vast electric system, stretching it may be over hundreds of 
miles of country. At Greenwich, for instance, there are now 
wires by which earth-currents are regularly observed. The co- 
incidence between photographic traces left by the earth-currents 
and those left by the magnetic storms is most re narkable. 
Every peak of the one, you may say, answers to a peak of the 
other, It has heen noticed, however, that there appears to be 
a slight difference in the time of tne occurrence. It would 
appear as if the disturbances preceded the earth-currents. Well, 
that may very well be, because, according to the theory which I 
have advanced, the effect on the mgnet is the resultant effect of 
a vast series of currents, partly terrestrial and partly atmospheric, 
stretching over a very large region of country, whereas the 
earth-currents observed are merely obtained by tapping the 
earth at a couple of places at no great distance, so that the two 
do not by any means necessarily correspon’ exactly. 

I forgot to mention at the proper time a diagram which 
Capt. Abney has kindly prepared for me. This is a copy of the 
diagran made by Mr. Ellis of the Royal Observatory, giving 
the resnlt of his discussion of the Greenwich observations on 
two out of the three magnetic elements, namely, the declination 
aad horizontal force, as compared with sun-spot frequency. [Mr. 
Ellis’s diagram in Part ii. of the Philosophica’ Transictions for 
18So was thea referred to.] 

Yon see that an examination of the phenomena going oa 
a. the solar surface itself leads us to the conclusion that there 
are vast currents up and down, by means of which the compara- 
tively speaking cool upper portions are continually replaced by 
hotter matter from beneath, Mr. Lockyer, in the lectures he 
is about to give, I have no doubt will have a great deal of very 
interesting evidence derived from spectrosc»pic study of the 
phenomena t» lay before you, bearing ou! that same conclusion 
We have seen that the supposition that there is extra radiation 
when the iuterior portions of the sun are ejected and come to 
the surface, falls in very well with the kuown relationship 
between the occurrence of sun-spots and the three terrestrial 
phenomena I have mentioned—magnetic disturbances, aurorm, 
and earth-cur-ents. I say between the sun-spots, although it 
is not, strictly speaking, the sun-spots themselves, but the 
tremendous distarbances which are their precursors, and of 
which they form the most easily-ob-erved manifestation. 


Now if there is reason to helieve that, when the sen is in a 
state of activity in this manner, there is increased radiation from 
it, it may well be that the meteorolozy of the earth is affected 
by the changes which take place at the surface of the sun; but 
the meteorology of the earth forms an exceedingly complicated 
problem. We have, so to speak, to deal here with a very co:npli- 
cated in‘ezral of a differential equation. I am speaking some- 
what metaphorically, bat my words will be understood by the 
mathematicians who happen to be present. We cannot very 
directly connect that integral with the disturbing forces. One 
thing, however, we may say: supposing thit there i-a system 
of any kind subject to periodic disturbing forces—and we have 
seen reason to helieve that these great eruptions which take 
place on the surface of the sun are, perhaps somewhat roughly, 
periodic—if, I say, we have a periodic system of disturbing 
forces, then the system which is acted upon by these forces will 
show a periodic disturbance which may be more or less con- 
ceale] by apparently capricious disturbances, but which yet may 
be expected to come out in the long ma; and it has been sup- 
posed by those who have studied meteorological phenomena that 
there are indications of a decennial, or nearly decennial period 
in some of the meteorological elements, for instance, the mean 
temperature of the air and the fall of rain, Azain, in some 
observatories thermometers have been sunk to a considerable 
depth in the earth, and observations of such therm meters were 
carried out for a great number of years by the Astrono.ner Royal 
of Scotlind, Prof, Piazzi Smyth, and they are regularly carried 
out now at Greenwich. Connected with the aanual variation of 
te nperature between summer and winter there are, s> to speak, 
waves of heat and cold slowly propagated down from the surface 
of the earth to the interior, rapidly decreasing in amplitude as 
they descend, and by going a suitably moderate depth yon get 
these fluctuitions, indicating the annual fluctuation of the atmo- 
spheric temperature, and free in a grcat measure from the 
fluctuations which take place at much sho.ter periods, When 
you goa little way down the results given by these thermometers 
seem to indicate something of a decennial or nearly decennial 
period. Conflicting statements, however, bave been made by 
different ob ervers as to the time of maximum of the meteoro- 
logisal elements which were supposed to have such a period, 
and some have argued fro. the results that when the san was in 
a highly spotted condition we had a higher temperature than 
usual, and soe the reverse. Now this is an important matter 
to attend to. Suppose we had sach a system acted on by 
periodic disturbing forces ; it will show at least in the mean a 
corresponding periodic fluctuation, corresponding however only 
as regards the length of the period. The epoch of maximum of 
the element observed, whatever it may be, has no necessary 
relation to the epoch of maximum of the disturbing forces, 
excepting thit they are separated by a constant interval, and the 
ep ch of maximum of the element observed may be different at 
one locality from what it is at another, S > that it is only the 
period and not the epoch of maximuin which you can expect to 
arrive at possibly by an observation of such elements as I have 
spoken of. It is very difficult indeed to say, even if a ten yearly 
perioi be observed, what ought to be the year of greatest solar 
radiatioa if we have given the ob erved results. 

Is there any way in which we may hope to attack that 
problem? I think there is. It is by n> means hopeless tv 
attempt to measure by a direct process the solar radiation, In- 
struments have been devised for the purp »se, called actino neters, 
One was devised by the late Sir John Herschel, and goes hy his 
nae, and it is a very beantiful instra nent ; but vafortunately it 
is excessively fragile, and if the instrument has got roush travel 
or rouzh work at all to go throuzh, it is pretty sure to be broke i. 
Other instruments have been devised for the purpose, and among 
them I may mention one by Prof. Balfour Stewart. He has 
lately devised a new actinometer, and one of his c mst-w:tion has 
recently been sent ont to India, and is at present uadertrial. In 
these cases heat is observed by a thermometer. Another has 
been devised by Prof. Roscoe, depending on the che.nical action 
of radiation. I think none o! these have yet had a thoroughly 
complete trial, because in such a climate as ou’s a fair trial can 
hardly be made, since there are so many disturbinz elements in 
the lower atmosphere, An exceedingly slizht cirru.-haze makes 
an enormous difference in the amount of heat radiated from the 
sun as received by u. with ont being deflected from its course. If 
there be the slightest haze a good deal of the heat rays are de- 
flected from their course, perhaps not much deflected, so that if 
we take in the direction of the sui itself and the neighbouring 
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directions from the sun for some considerable distance all round 
it, the totality of radiation from that portion of the heavens may 
not be so much inferior to what it is when there is none of that 
slight cirrus haze there. But still we have haze enough in the 
lower regions, and besides that we have water in an invisible 
state of vapour, and Dr. Tyndall has shown that that absorbs 
with great avidity a portion of the heat rays. Those, however, 
are mainly rays of very low refrangibility. Still the absorption 
of these may very sensibly affect the tutality of radiation received 
from the sun. How then shall we, if possible, get rid of these 
sources of disturbance? The best plan seems to be to take 
observations at a considerable altitude, where if possible you may 
get many thousand feet above the level of the <ea and get rid of 
the lower, dustier, hazier portion of the atmosphere, and get rid 
also of by far the greater portion of the aqueous vapour, which 
by itself alone would absorb a portion of the heat. That is what 
the Committee on Solar Phy:ics have attempted to do. We 
contemplate having actinometric observations made in the 
north of India. Of course, if observations are to be continued, 
it is not sufficient to go to some bigh mountain. You must go 
to some habitable place where the observer can live and be in 
some sort of comfort. Now in the Himalayas you may get up 
to many thousand feet and yet be still within reach of human 
habitations; or what is better still, if you cross the range and 
go over into Thibet, you have there a high table land many 
thousand feet above the level of the sea, with a sky usually 
cloudless, and where obscrvations of this kind may, it is hoped, 
be made with success for a considerable period together, and 
the result may, we hope, in time throw light on the question 
whether or no there is in reality a change in the amount of 
radiation received from the sun, and whether the amount of 
that change is sufficient to make any material difference in the 
meteorological conditions of our globe. 

I have spoken of meteorological elements in which various 
observers suspected that they saw some indications at least of a 
decennial, or nearly decennial, period. Speculations have been 
made as to whether there is not a decennial period, or something 
of the kind, traceable even in the occurrence of Indian famines, 
If so, there may be some very close relationship between the 
solar spots ad these famines, At first sight one would be dis- 
posed to say, ‘‘What possible connection can sun-spots and 
famines have with one another? You might as well speak of the 
connection hetween comets and wars!” But when we go deeper 
below the surface, and study carefully the phenomena presented 
to our view, we see that a possible connection between such 
apparently remote things as sun-spots and famines may not be 
chimerical ; and there is no saying what practical application 
may in the end result from a study of solar phenomena under- 
taken in the first instance for a surely scientific object. 


A PRISMATIC OPTIONET ER 


les is well known that in the normal eye, with its accom- 

modation relaxed, parallel rays of light, that is, those from 
distant objects, are brought to a focus on the retina. Rays 
from near objects are divergent, and if they enter such an eye 
they are not brought to a fccus on the retina, but would be at 
some point behind it. In order that they may be ¢o brought to 
a focus and form a distinct image on the retina, an effort of 
accommodation is necessary. ‘This is performed by a small 
niuscle called the ciliary muscle, inside the eyeball, the ultimate 
effect of whose contraction is an alteration in the shape and 
perhaps the condition of the lens, which causes the rays to be 
more strongly refracted, and brings them to a focus on the 
retina, The effect is in fact the same as if a convex lens were 
added to the optical system of the eye. As age advances, the 
muscle and lens become stiffer, and work with difficulty. They 
are relieved of part of their work by putting a convex glass in 
front of the eye. Hypermetropia is a coudition in which the 
axis of the eyeball is too short, compared with the refracting 
power of the lens, In it an effcrt of accommodation is neces- 
Sary to see even distant objects clearly, and a still stronger effort 
to see near objects. A person suffering from it requires convex 
glasses. When both eyes are used together, the optic axes of 
both are directed to the object, so that in looking at a distant 
object they are directed parallel, and in looking at a near one 
they converge. These movements are effected by the external 
muscles of the eyeball, which are supplied by branches of the 


* “On a Prismatic Optometer,” by Tempest Anderson, M.D., B.Sc., read 
#t the York meeting cf the British Association, 


same nerve as the ciliary muscle. Asa fact these movements of 
the ciliary muscle and of the external niuscles of the eyeball are 
associated, or habitually perfurmed in conjunction ; that is, the 
brain has become accustomed to send an impulse to the one set 
of muscles proportionate to that sent by the other. Any dis- 
turbance of this association can only be accomplished by a 
distinct effort which, if severe or long continued, is apt to be 
painful. Suppose a man has become presbyopic, z.¢. his accom- 
modation has gradually become stiff, and its range reduced. In 
order to accommodate for rays from an object at the ordinary 
reading distance of ten or twelve inches, he has now to 
exert an effort equal perhaps to what he wonld have employed 
when young on one four inches off, but the change has been 
gradual, and the convergence of the eyes for twelve inches has 
become associated with this amount of effort. If he now use 
convex glasses of suitable power, the want of refracting power 
is supplied, the effort of accommodation is reduced to its natural 
amount, but the amount of convergence which has become asso- 
ciated with this small effort is now insufficient, and the eyes, 
instead of converging to twelve inches, converge on a point 
several feet distant, so that double vision would he produced, 
unless by a distinct effort the eyes were converged more, and 
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Prismatic Ootometer. 


A, main frame carried by F, graduated rod; c, rotating frame carrying PP, 
prisms ; E, frame carrying p’, third prism; H, wedge to separate BB 
frames for lenses. 


this effort is often painful, and is expressed hy the term that tke 
spectacles ‘‘draw” the eyes. After a time new asscciations 
are formed, and the spectacles can ke used comfortably ; but this 
does not happen in all cases, and for these it is necessary to 
grind the lenses on glasses of prismatic section. The acticn of 
the prism is so to bend the pencils of rays coming to the eyes 
that they appear to diverge from a point corresponding to the 
new focal distance of the eyes provided with the spectacles, 
Sometimes the amount of prismatic effect required is calculated, 
but the calenk.tion, being based on general considerations, does 
not always suit individual persons; at other times prismatic 
glasses from a trial case, are combined with the calculated 
spherical, or spherical and cylindrical glasses, until one is found 
with which vision is comfortable. In many cases it is not neces- 
sary to use glasses specially ground on prisms, but sufficient 
to move the centre of the glasses nearer together. The glass 
being thicker in the centre, looking through the part near the 
edge produces an amount of prismatic effect which is often suf- 
ficient. If concave glasses are used, as in cases of short sight, 
then they must be further apait than the distance of the eyes, in 
in order to produce this effect. The object of the instrument 
exhibited is to find experimentally the amount of prismatic 
power, and the distance of the centre of the lenses which ls 
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required in any individual case. Two circnlar frames each 2} 
inches in diameter, and with teeth cut in their edyzes, are mounted, 
so that the teeth gear into each other, and they can rotate freely, 
but in opposite directions. In the centre of each frame is 
mounted a prism of 18°; one of the frames is graduated, and 
when the graduation is at o° the axes of the prisms are parallel, 
so that parallel pencils of rays falling on both are deviated both 
in the same direction, and still parallel. Thus when the pair of 
prisms are arranged horizontally in front of a pair of eyes, an 
object looked at appears displaced up or down, but there is no 
lateral deviation on either. If the frames bz rotated go° in one 
direction, the prisms both have their bases inwards, or, if in the 
other direction, both ontwards, so that two pencils of rays 
are deviated to the full power of the prisms, In the in- 
termediate positions part of the prismatic effect is resolved in 
a direction at right angles to the Ime joining the centres of the 
frames, and can be neglected as only producing parallel dis- 
placement of the image, and part is resolved in the direction of 
this line so as to produce apparent separation or approximation 
of the images. This amount is read off from the graduation, 
which is constructed on the following principle :—Suppose a 
ray of light X AO perpendicular to the plane of the paper 
meets the paper at O. Suppose a prism be introduced at A 
—_— 
; 


oy 


/ 


/ 


{Ar 


having an angle of deflection @, the ray of light now falls on 
the paper at B. If the prism he rotated throuzh angle £, the 
ray now falls on the paper at C. Join OB, OC, and resolve 
O C into vertical and horizontal co-ordinates CD, OD. CD 
being neglected as described, we wi h to find O D the horizontal 
component of the deflection. 


Since OB = OC 


OD_ OD 
“© 7 OC 
OD 
OA _ OD 
OB — OC 
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tana = aes B 
tan @ 


Log cos 8 = Log tan a — log tan @, 


Two other frames are placed in front of the prisms. They 
contain grooves to hold lenses or combinations of lenses, and 
are graduated so that cylindrical lenses can be set at any desired 
angle, The frames can be separated or brought nearer with 
greater accuracy by a wedge, and the distance of the centres of 
the glasses is marked on the bearing, The whole is carried at 
the end of a graduated bar which carries a sliding support for an 
object. This bar is graduated in inches for use in calenlation 
and also in focal lengths of a set of dioptric lenses. <A third 
prism is attached, so that it can be placed between one of the 


frames and the object. When it is in position, the rays going 
through it to the eye appear to come from an object higher 
than when it is abseut. Double vision is produced, and 
the eyes left free to find their most comfortable position free 
from any effort to make the two images coalesce. To nse the 
instrument, the spherical and cylindrical elements of the spec- 
tacle required are first found either by some of the ordinary 
methods or by the ophthalmometer described in the Annual 
Volume for 1880, and the required lenses from the trial case put 
in the appropriate frames. he third prism is interposed, and 
an object, such as a vertical line, looked at at reading distance, 
If the images seen by the two eyes are exactly one above the 
other, the prismatic adjustment is presumably correct, the third 
prism is removed, and trial is made whether reading can be 
carried on for some time without fatigue. If the images are 
slightly displaced externally, trial is made whether shifting the 
centres of the lenses nearer or further off suffices to bring them 
into position. If so, the distance is noted and sent as a direction 
to the optician. If the displacement be more than can be cor- 
rected by this means, the prisms are rotated till the desired effect 
is produced, and the amount of prismatic deviation to be given 
to the proposed spectacles read off. The third prism is removed, 
and reading practised as above. 


SEIMEI CTE, UID) HONIDRORS ICIS 


ONSIDERING the high position in literature and science 
of my predecessors in this chair, I feel that I have been 
bold indeed in accepting the distinguished office of President of 
the Midland Institute during the current year. I shall not 
attempt t> rival my predecessors in those literary or philosophic 
flights which befitted their powers, but shall confine myself to 
certain suggestive remarks flowing from personal experience 
of men and matter, which may prove of some interest to an 
audience consisting in the main of persons who, like myself, are 
intent upon combining science with practical aims, but who, 
unlike myself, have the best part of their career still before 
them. 

In venturing to expre-s my views regarding the great question 
of the day, that of Technical Education, I shall run considerable 
risk of disappointing some of its most ardent advocates, who 
may have looked upon me, a foreigner by birth, as a staunch 
supporter, if not as the living embodiment, of that particular 
form of education that the Polytechnicum of Germany and other 
Continental countries imparts to the aspiring engineer and manu- 
facturer, but which, in niy opinion, leaves much to be desired, 
and is certainly inapplicable to the condition of things which we 
find in this country. 

The subject of education, and of science educatioa in par- 
ticnlar, is one the practical and national importance of which it 
would be difficult to over-estimate, *It is well known that the 
Continental nations have in some respects stolen a march upon 
ns in providing for the education of the young engineer, the 
architect, the manufacturer, and the craftsnan, Colleges of 
high and low degree abound where both science and practical 
proces;es are tanght, whereas the teaching of the latter has been 
Iboked on hitherto amongst us as professional or trade know- 
ledge to be acquired during lengthy periods of pnpillage or 
apprenticeship. 

The more ardent advocates of the Continental method of 
technical education go so far as to think that the irksome system 
of apprenticeship should give way entirely to technical teaching 
within the college walls, whereby it is assumed much time could 
be saved and a better knowledge be imparted to the aspiring 
engineer ot manufacturer, Having had some experience of 
young mer brought up at these technical schools, I am bound to 
say that I have not heen favoucably impressed with the results 
produced by that system. The practical knowledge acquired at 
those establishments is wanting in what may be called the com- 
mercial element, that is of due regard tu cost of production, of 
which the teacher himself must be comparatively ignorant,’as 
otherwise we should find him employed at the factory or engi- 
neering office, instead of in the schoolroom. 

The young polytechnic student is apt to look on the machine 
or process which he has studied, not as one of many solutions of 
a practical problem influenced by ever-varying external circum- 
stances, but as something representing an absolute condition of 
things almost as completely proved and established as a first 


1 Abstract of Address at the opening of the Birmingham Midland Insti- 
tute, by Dr. C. W. Siemens, F.R.S., president of the Institute. 


620 


ERATURE 


(Oce 27, 1880 


principle in nature, or a proposition of Euclid; he is very proud 
of this positive knowledge, and impatient of’ any sngge:tion 
aiming at the accomplishment of the some object by means not 
sanctioned by his authoritative text-book. He is apt to be a 
dogmatist, a splendid man for coming out first-class in a com- 
petitive examination, and likely enough to make a good official 
in a Government administration, but most unlikely to venture 
of himself on such new embodiments of first principles of nature 
as are essential to the accomplishment of improved result:, and 
as have animated our Watts, our Cromptons, our Corts, and our 
Bessemers in enriching the world with new processes, 

On the Continent, where the Governments themselves are largely 
engaged in trace and enterprise, where railways, mines, and 
factories are State establishments, it was necessaly to create a 
large staff of men educated to the point of being able to assume 
at once a povition of some anthority in the ranks of rigid organi- 
sation, and such men are provided by the polytechnic +chuols. 
Our Indian Government being similarly situated, had to resort 
to similar means, and to establish Cooper’s Hill Engineering 
College. 

In this country, where happily the great commercial interests, 
with one exception, are still in private hands, educational esta- 
blishments on the Continental model would be, I consider, 
inappropriate, ‘The object a young man has in view is not the 
attainment of a snug position in a Government establishment, 
but to be fitted by his education for the great battle of life, in 
which he will be judged, not by the answers he can give to 
certain set questions in his competitive examination, but rather 
by the faculty he may have acquired of realising useful results 
under even adverse circumstances and conditions. 

The time was, not long ago, when the opinion prevailed in 
this cunntry that useful knowledge could only be attained in the 
workshop; that a lad, after having mastered the three R’s at a 
primary school, had to be bound to a manuiacturer or craftsman 
for a period of seven years, where his time was occupied in 
routine work, or in mechanical repetitions of one and the same 
operation, causing him to give up thinking altogether, and to 
become what was dignified by the appellation of practical man 
—a man of notions, with a supreme contempt of theory or 
science. The reign of this practical man par excellence is happily 
drawing to a close; for those who wish to treasure up his 
memory, I would recommend a lucid description of him by my 
friend Sir Frederick Bramwell in his presidential address to the 
Mechanical Section of the British Association in 1872 (which 
may be found in the Zrazsactions of that year). Since then Sir 
Frederick Bramwell has done much to hasten the burial of the 
character he describe, in making himself the principal pro- 
moter of that splendid endowment, the London City Guilds 
Institute, which, under wise direction, cannot fail to exercise a 
very important influence on the educational development of the 
country. 

Having now spoken, somewhat disparagingly, I fear, of bcth 
the old Inglish system and of the more recent Continental system 
of technical education, I shall be asked, no dsubt, what in my 
opinion should be the plan adopted in preparing the mechanical 
engineer, the manufacturer, and the artisan of the future for 
their respective careers. The answer to such a que-ticn is one 
involved in much diffleulty, scarcely admiting of universal 
solution, There are, however, certain principles of general 
application which, I submit, should never helost sight of, 
Moral education being provided fur, the main object in teach- 
ing the young should be to strengthen the power of memory, 
and after that the reasoning faculty, The first is mo-t appro- 
priately accomplished by the conventional three R’s, and by the 
teaching of geography, history, and languages, both ancient and 
modern ; and the second by mathematics, logic, and the natural 
sciences, Sir Jolin Lubbock, in addressing you «ome years ago 
from this chair, forcibly called attention to the necessity of com- 
hining both literary and scieutific education in our grammar 
schcols, suggesting that at least ten hours a week should be given 
up to the teaching of science. 

Such a system of education has since been established at Eton, 
where (as reported in NATuRE, vol. xxiv. p. 287) all pupils attend 
science classes, and are said to be very fond of what they are 
pleased to call the ‘‘stinks ” (in allusion to the chewical labora- 
tory); whereas at other grammar schools a ‘‘ modern depart- 
ment” has been added to the establi-hment, where science is 
tanght to those only who elect not to go in for a classical career, 
whilst the classical sebolars remain untaught in science as before, 
Tam of opinion that the Eton system is the better of the two, 


for I cannot regard an education to be complete that does not 
combine literary with scientific training; the one gives the 
polish and the other the fibre and practical direction to the 
understanding, A Birmingham manufacturer by no means 
despises polish to make his goods tempting in the market, but 
he would hardly like to offer them composed entirely of lacquer 
and polish without that solid fibre in the interior that is necessary 
to fit them for practical usage; such internal fibre may in our 
case he likened to the knowledge of useful information such as 
modern langnages and natural science, without which the classical 
polish mnst be devoid of the pawer to praduce results, which 
after all is the standard to be aimed at. 

The man of classies, the Bishop, the Legislator, and the Judge 
of the future, educated at Eton, will be none the worse fur 
standing upon an educational foundation comprising ‘‘stinks” 
in its composition, whereas the man of practical pursuits will be 
all the better for his early literary culture. 

But it may be urged that the time available for study is too 
short to admit of both, and that one or other must therefore le 
chosen, I should venture to doubt the sufficiency of this objec- 
tion, being of opinion that the stndy of the one kind of knowledge 
qualifies the mind the better for the other, in the same way as in 
after life recreative exercise of mind and body is resorted to in 
order to relieve the drudgery of daily duty, 

The usefulness of science teaching depends of course to a 
great extent upon the teacher, and upon the system adopted. 
Science taught as it were by rote is of comparatively little value 
in after life ; to be beneficial it should be practical, impressing 
the mind vividly with the simplicity and the beauty of the laws 
of nature, and for this purpose each statement of a law should 
he followed np by ocular demonstration, nay by active co-opera- 
tion on the part of the student in the experiment. For this 
purpose no school ought to he without its cbemical, its physical, 
and its mechanical laboratories, where students could test for 
themselves chemical reactions, verify phy-ical laws, and ascertain 
the mechanical properties of materials used in construction. Nor 
do these laboratories necessarily involve a large expenditure for 
apparatus, the most instructive apparatus being tbat which is 
built up in the simplest possible manner by means of pulley-, 
cords, wires, and glass tubes, and, if posible, by calling into 
requisition the constructive ingenuity of the student himself, 

Only after the student has attained a thorough knowledge of 
first principles will it be desirable to introduce him to elaborate 
instruments such as telescopes, polariscopes, electrometers, and 
delicate weighing-machines wherewith to attain numerical results 
and to commence original :esearch. For this reason very com- 
plete laboratories are of great importance at the nniversities and 
superior colleges, where exact science and independent research 
take the place of mere tuition of first principles. 

After first principles have heen taught at school, the university 
on the one hand, and the workshop, aided by study on the other 
hand, are requisite to impart that special knowledge necessary 
for the profession cr business to be followed in after-life. In 
this respect the German University—that glorious institution for 
the development of independent thonght—offers advantages 
much more commendable for imitation than the technical schoo], 
and it is a significant fact that while the thirty universivies of 
Germany continue to increae both as regards number of stude1ts 
and high state of efficiency, the purely technical colleges, almo-t 
without exception, have during the last ten years been steadily 
receding ; whereas the provincial ‘* Gewerbe Schule” has, under 
the progressive Minister, Von Falk, been modified so as to 
approximate its curriculum to that of the ‘‘ Gymnasium” or 
grammar-school, 

In some technical schools mechanical workshops are provided, 
in which students may work at the lathe, the vice, and t e 
planing-machine, and where they are allowed to construct small 
steam-engines or other pieces of machinery. I doubt very much 
whether these toy steam-engines are «uch as would satisfy a 
mechanical engineer in real practice, and think that both the 
money of the instituti.n and the time of the student could he 
much better employed if, instead of imitating practic «1 engineer- 
ing, he were made to experiment with testing-machines in order 
to obtain a thorough insight into the mechanical natnre of mate- 
rials, their absolute :trength, their elastic limits, and the effects 
produced upon them by the processes of annealing, tempering, 
and welding. University College, London, has taken a lead in 
this respect under the able direction of Prof. Kennedy, and its 
exainple will, I hope, be followed by other colleges, 

As regards m'ddle class elucation, it must be borne in mid 
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that, at the age of sixteen, the lad is expected to enter upon 
practical life, and it bas been held that under these circum- 
stances at any rate it is be.t to confine the teaching to as many 
subjects only as can be followed up toa point of efficiency and 
have reference to future application. It is thus that the distinc- 
tion between the German Gymnasium or Grammar School and 
the Real Schule or Technical School has arisen, a distinction 
which, though sanctioned to some extent in this country also by 
the institution of the “ modern side,” I should much like to see 
abolished. 

But I shali he told that it is impossible to teach everything 
properly within the time, and shall be reminied of the proverb 
that says, ‘‘A little knowledge is a dangerous thing.” 1, for 
one, do not believe in this proverb, which 1 consider erroneous, 
and mischievous in its application. Referring to myself as an 
example, Iam sorry to state that 1 hid not the advantage of 
being taught Greek at school beyond the mere letters of the 
alphabet—my early education having'indeed been irregular and 
cut short much too soon—which surely is the minimum of know- 
ledge that could possibly he possessed of that languaze. Yet 
even this aniount of knowledge of Greek has stood me in 
good stead, hecause it has enabled me at any rate to use 
those letters in mathematical formula, and on a push to 
puzzle out some of those Greek names which are given to 
scientific instruments, In this case, at least, exceedingly little 
knowledge bas proved no danger, but a considerable advantage 
to me, and it would not be difficult to multiply examples to the 
same effect, A little knowledze of a modern languige will be 
best appreciited by an English person who, speakinz no lap- 
guige but his owa, has occasion to go abroad. Arriving at his 
destination he finds that he is unable to make the railway porter 
understand what conveyance he intends to take, and where he 
intends to go; his perplexity will be still greater when, on 
entering a restaurant, say at Paris, he is presented with a bill of 
fare extending over several pages, from which to select his 
dinner. In despair he points at random to some of the enu ne- 
ration of dishe:, and finds to his discomfiture that the one is 
presented to him in the form of a dé’ of snails, another as 
a preparation of legs of frog:, and the third as water ice with 
which to appease an app tite quite equal to roast beef, potatoes, 
and cheese. 

In phy-ical science a little knowledge may be a matter of the 
greatest importance to an artisan when he is called upon to set 
a machine to work, and is stoppel by some such accidental 
cause as the accumulation of air below a valve, or unequal 
expansion due to a local somrce of heat. The knowledye 
of a few fundamental laws of physical science will at once 
enable him to divine the cause of difficuliy, which has only 
t> be recognised in order to be removed. 1 should there- 
fore be di~posed to reverse the proverb, and to say that ‘‘a 
little knowledge is an excellent thing,” only it must be understood 
that this little is fundamental knowledge; *that it is not the 
knowledge of the conceited pretenter who has committed to 
memory a few scraps of information of a particular subject ; who 
quotes a Greek author without having learned as much of the 
language as I have; who speaks of planetary perturbations 
without having a knowledge of the fundamental law of gravi- 
tation; or who pretends to know all about steam-engines 
without having the least knowledge of the laws of heat, of 
elasticity, or ot dynamics involved in their action. 

On the whole Iam inclmed to agree with Lord Brougham, 
who, himself a great lanyer and a lover of science, gave origin 
to the pithy expression, ‘‘ Try to know something about every- 
thing, and everything about something.” It would be hard, 
indeed, to realise the latter portion of his saying, but it would 
be difficult t> know even a good deal about something without 
knowing at least something about a great many other things. 

The question of education becomes even more difficult when 
we approach the condition of the artisan who needs to send his 
boy into the mine or factory at the tender age of twelve years, 
I am of opinion that fourteen years should be the minimum age 
at which lads should be admitted into works, in order that they 
may have had not less than four years of judicious training at 
elementary or Board schools, where in addition to the purely 
elementary subjects, at least so much of general history, easy 
mathematics, and, natural science should be inculcated as to 
implant, if possible, the desire to acquire more of those subjects 
m after life. School education, whether followed up to one point 
or another, can after all do no more than lay a foundation and 
implant, if possible, a desire in the mind of the student to 


follow up the subjects taught in maturer years with the experi- 
ence of life present to give a practical direction to his studies. 

In order to aid him in these endeavours, such bodies as the Mid- 
land Institute must prove to be of great service, with its scieace 
classes and lectures open to all who thirst after knowledge and 
who want to uaderstand more particularly the scientific principles 
involved in their occupations. Technical] education such as this is 
indeed indispensable if this country is to maintain the supremacy 
won for it hy men of exceptional genius, enterprise, and persever- 
ance, hut which without i can hardly be expected to withstand in 
the long run the competition of foreizn nations, with cheaper 
labour and a higher standard of genera! education in their favour. 
‘The English system of technical education has this advantaze over 
the system established elsewhere, that it is not governmental but 
essentially spontaneous and self-supportinz, and will therefore 
shape it-elf int> the mould best suited to the free and vigorous 
development of trade itself. 

The system of pupillaze or apprenticeship will still be necessary, 
but instead of involving the sacrifive of seven of the most important 
years of a young man’s life, balf that time, or say three years, 
will be found amply sufficient to give to the lad imbued with first 
principles the practical knowledge necessary for his trade. The 
employer woul] be amply compensated for the shorter time of 
gratuitous service by a corresponding improvement in its quality. 
He should be expected to see to it that daring the term of his 
authority the pupil attended Saturday and evening clas-es, where, 
in addition to general subjects, the principles underlying the 
operations of his business of spinning, dyeing, paper-making, 
or metal-working are taught by competent persons. 

It is important that the teacher himself should not be a mere 
specialist, but a man ca, able of generalising and of callinz to his 
aid other branches of science and general knowledge, that he 
should be, in short, a well-educated person. It is cliilicult, 1 
helieve, as yet to find a sufficient number of teachers equal to 
such a standard, and in order to supply this deficiency normal 
scbools will have to be established upon a much larger scale than 
has hitherto been the case. It is satisfactory to Jearn that South 
Kensington is coming to the rescue in converting its science 
teaching into a normal school for the education of science 
teachers; only itis to be hoped that literary subjects will be 
added to their curriculum, 

The importance of a higher education of the working classes 
will be appreciated by all who have watched the rapid strides 
with which one branch of industry after another underz es fan- 
dament1l change, by which the mere craft-skill acquired yester- 
day hecomes obsolete to-day, when a new process, involving 
entirely new modes of operation, takes the place of a previous 
one. Nor is there any promise of stability in the process of 
to-day, which may be again superseded to-morrow by something 
more nearly approaching ultimate perfection. 

To those who still have some confidence in the stability of 
things as they exist in arts and manufactures, I would strongly 
recom nend a trip to Paris, where they will still be in time to 
visit the International Exhibition of Electricity. That form of 
energy known as the electric current was nothing more than the 
philosopher’s delight forty years ago. Its first practical applica- 
tion may be traced to this good town of Birmingham, where Mr. 
George Elkington, utilising the discoveries of Davy, Faraday, 
and Jacobi, had established a practical process of electroplating 
in 1842. 

It affords me great satisfaction to be able to state that I had 
something to do with that first practical application of electricity ; 
for in March of the following year, 1843, I presented myself 
before Mr. Elkington with an improvement on his processes, 
which he adopted, and in so doing gave me my first start in 
practical life. Considering the moral] lesson involved, it may 
interest you, perhaps, if I divert for a few minutes from my sub- 
ject in order to relate a personal incident connected with this my 
first appearance amongst you. 

When the electrotype process first became known, it excited a 
very general interest, and although I was only a young student 
of Gottingen under twenty years of age, who had just entered 
upon his practical career with a mechanical engineer, I joined 
my brother Werner Siemens, then a young lieutenant of artillery 
in the Prussian service, in his endeavours to accomplish electro- 
gilding, the first impulse in this direction having been given by 
Prof. C, Himly, then of Gottingen. After attaining some 
promising results, a spirit of enterprise came over me so strong 
that I tore myself away from the narrow circumstances sur- 
rounding me, and landed at the East Eud of London with only 
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a few pounds in my pocket and withont friends, but with an 
ardent confidence of ultimate success within my breast, 

I expected to find some office in which inventions were exa- 
mined into, and rewarded if found meritorious, but no one 
could direct me to such a place. In walking along Finshury 
Pavement I saw written up in large letters ‘So and so” (I 
forget the name), ‘‘ Undertaker,” and the thought struck me 
that this must be the place I was in quest of; at any rate, I 
thought that a person advertising himself as an ‘‘ undertaker” 
would not refuse to look into my invention with a view of 
obtaining for me the sought-for recognition or reward. On 
entering the place I soon convinced myself, however, that 1 
came decidedly too soon for the kind of enterprise here contem- 
plated, and finding myself confronted with the proprietor of the 
establishment, I covered my retreat by what he mu-t have 
thought a very lame excuse. By dint of perseverance I found 
my way to the patent office of Messrs. Poole and Carpmael, who 
received me kindly and provided me with a letter of introduction 
to Mr, Elkington. Armed with this letter, I proceeded to 
Birmingham to plead my cause before your townsman, 

In thinking back to that time, I wonder at the patience with 
which Mr, Elkington listened to what I had to say, being very 
young, and scarcely able to find English words to convey 
my meaning. After showing me what he was doing already 
in the way of electro-plating, Mr. Elkington sent me back to 
London in order to read some patents of his own, asking me 
to return if, after perusal, I stil! thought I conld teach him any- 
thing. To my great disappointment 1 found that the chemical 
solutions I had been using were actually mentioned in one of 
bis patents, although in a manner that would hardly bave 
sufficed to enable a third person to obtain practical results. 

On my return to Birmingham I frankly stated what I had 
found, and with this frankness I evidently gained the favour of 
another townsmian of yours, Mr. Josiah Mason, who had just joined 
Mr. Elkington in business, and whose name as Sir Josiah Mason 
will ever be remembered for his munificent endowment of education. 
It was agreed that I should not be judged by tbe novelty of my 
invention, hut hy the resnlts which I promised, namely, of being 
able to deposit with a smooth surface 3 dwt. of silver upon a 
dish-cover, the evystalline structure of the deposit having thereto- 
fore been a source of difficulty. In this I succeeded, and I was 
able to return to my native country and my mechanical engineer- 
ing a comparative Croesus, 

But I was not to remain there, for in the following year 1 
again landed in the Thames with another invention, worked 
ent also with my brother, the Chronometric Governor, which, 
though less successful, commercially speaking, than the first, 
obtained for me the advantage of bringing me into contact with 
the engineering world, and of fixing me permanently in this 
country. This invention was in course of time applied by Sir 
George Airy, the then Astronomer-Royal, for regulating the 
motion of his great transit and tonch recording instrument at 
the Royal Observatory, where it still continues to be employed, 

Another early subject of mine, the anastatic printing process, 
fonnd favour with Faraday, ‘tthe great and the good,” who 
made it the subject of a Friday evening lecture at the Royal 
Institution, These two circumstances combined obtained for 
me an entry into scientific circles, and helped to sustain me in 
difficulty until, by dint of a certain determination to win, I was 
able to advance step by step up to this place of honour situated 
within a gunshot of the scene of my earliest success in life, but 
separated from it by the time of a generation. But notwith- 
standing the lapse of tine, my heart still beats quick each time 
Icome back to the scene of this, the determining incident of 
my life, 

At the time I am speaking of, the electric telegraph was occu- 
pying the minds of the philosophers of different countries, but it 
was not until the year 1846 that the first practical line of telegraph 
was established between Paddington and Slough, where it soon 
gained notoriety in preventing the escape from justice of a great 
criminal. It is unnecessary tor me to insist upon the enormous 
results that have been achieved by this great modern innovation, 
which goes even beyond the poetic vision of Shakespeare him- 
self, who in the extravagance of his ‘*Mid:ummer Night’s 
Dream ” makes Puck ‘encircle the earth in forty minutes,” a 
rate of communication which would nowadays hardly satisfy the 
City merchants, who expect Calcutta and New York to respond 
to their calls much more promptly than that. 

The telegraph has found its simplest but most remarkable 
development in the telephone, which, althongh shadowed forth 
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by Kies in 1862, was only reduced to anything like a practical 
shape by Graham Bell in 1876, and subsequently extended hy 
Edison, Hughes, and others. 

This latter invention appeared at first particularly unpromising 
of practical results, The currents set up through the vibrations 
of a metallic diaphragm facing the poles of a small magnet are 
so feeble, and the rate of succession of currents necessary to 
produce sound (represented by 440 vibrations per second to 
produce the note fundamental /2) was so very much beyond any- 
thing met with in telegraphy, that it was difficult to conceive how 
such a succession of distinct currents with the infinite variety of 
strength and quality necessary to reproduce speech could be 
transmitted through a line wire many miles in length, and could 
reproduce mechanically the same sounds at the receiving end. 
Yet the telephone has become a practical reality, and its ultimate 
powers are illustrated in a very remarkable manner at the Paris 
Exhibition. 

There, in a certain room, you may listen of an evening cne 
minute to the performance going on at the Great Oy era Heuce, 
the next minute to an air sung at the Opcra Comique, and again 
the next minnte to the well-known voices of the principal actors 
of the Théaitre Francais. The novelty of this particnlar arrange- 
ment consists in having each receiving telephone connected 
separately to a transmitting telephone, fixed in front of the foot- 
lights towards the two sides of the stage, whereby an acoustic 
effect is produced that may almost be called stereoscopic ; yon 
actually hear when the actor turns bis or her head from one side 
to the other, and are able to separate most distinctly the several 
voices, as well as the orchestral instruments when concerted 
music is being produced. Nor are the sounds in any way distorted 
cr disagreeable, or too low to be enjoyable, but loud and full, 
producing an agreeable impression even on the musical ear. The 
person with his ears to the two receiving telephones imagines 
himself in a mystericus dreamland of sonnd, but remove the 
instruments only half an inch from the ear, and all has departed ; 
no sweet sounds of music are heard, but in their stead the 
speaking voice of the person anxious to take your place at the 
anditory. I leave to your imagination to picture the innumerable 
applications which this new power of man in directing the ferces 
of nature may ultimately lead to. 

The most striking feature upon entering the Paris Exhibition 
in the evening is the blaze of electric light that makes the interior 
of that large building even brighter than by daylight ; nor is the 
effect of this illumination marred by the flickering, fizzing, and 
colour changing of the earlier attempts in this direction. The 
character of the lights comprises a range from the central arc of 
10,000 candle-power, to the incandescent lamp of only fifteen 
candles, equalling the light only of an ordinary gas-burner, and 
the grouping and shading of some of these lights are snch as to 
produce effects extremely agrecable to the eye. Who would 
venture to say, after this display, and after the practical applica- 
tions that have -een made of the electric light in the City cf 
London, at several of our docks and harbours, at works, halls, 
and theatres, that it is not a practical illuminant destined to work 
as great a change as gas-lighting did before it,:thirty years ago, 
when it was inangurated at the Soho Works not many miles away 
from this hall ? 

But although I predict a great future for electric light as being 
the most brilliant, the cheapest, and the least objectionable from 
a sanitary point of view of all illuminants, I do not agree with 
those who consider that the days of gas must therefore be atan end. 

In addressing the British Association of Gas Managers in 
this town a few months ago, I called attention to certain means 
by which gas of much higher illuminating power might be 
obtained from the ordinary retorts, if only, at the same time, 
the gas companies or corporations could be induced to 
supply at a reduced rate heating gas, of which we so 
manch stand in need; and how, by certain improvements 
in the burners themselves, the illuminating power of a 
given quantity of gas might be still further augmented, Gas 
companies have for many years enjoyed the sweets of their 
monopoly position, which position is generally speaking not 
productive of desire for change. The electric light kas fur- 
nished for them the incentive to advance, and the effect of that 
incentive has told already, I am glad to observe, in a very 
striking manner upon the street illumination of this immediate 
neighbourhood. 

The time is not far distant, I believe, when gaseous fuel will 
almost entirely take the place of solid fuel for heating, for 
obtaining mctive power, and for the domestic grate ; and if gas 
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companies and corporations rightly understand their mission, 
they will take timely steps to supply, separately, heating gas at 
a greatly reduced cost, the demand for which would soon be 
tenfold the gas consumption of the present day. The economy 
and the comfort which would accrue to the inhabitants of large 
towns by such a change would be great indeed, and it would, 
amongst other things, effect a radical cure of that great bughbear 
of our winter existence, a smoky atmosphere. 

The third great practical illustration furnished by the Paris 
Exhibition has reference to the transmission of power from one 
place ‘to another by means of the electric conductor. When, 
only five years ago, in addressing the Iron and Steel Institnte, 1 
ventured upon the assertion that the time was not distant when 
the great natural sources of power, such as waterfalls, would be 
transferred to con:iderable distances by means of stout electric 
conductors, to be there utilised for providing towns with light 
and motive power, I elicited an incredulons smile even from 
some of those most conversant with the laws of electricity. 
Electricity had been looked upon by them as a swift agent to 
flash our thoughts from country to country, but the means of pro- 
ducing that form of energy by the expenditure of power on the 


dynamo-electric machine, although known, was not yet pro- | 


perly appreciated. Such can hardly now he considered the case. 
IT could point to at least three instances in this country where 


power is practically transmitted to a distance by means of electri- | 


city, to be utilised for pumping water, for lighting, and for 
working machinery, and the Paris Exhibition furnishes addi- 
tional illustration of the facility with which that transmission 
may be effected. 

The electric railway leading from the Place de la Concorde 
into the Exhihition, and only half a kilometre in leng'h, does 
its work regularly and well, running a trip every five minntes, 
and conveying generally as many passengers as can he packed 
both inside and outside of a tram-car of ordinary dimensions. 
This system of propulsion will soon be in operation on a new 
line of railway six miles long, with which I am connected, in 
the north of Ireland, to he extended, if successful, to a further 
equal distance. This will give us twelve wiles of electric rail- 
way worked without expendilnre of fuel, for the motive power 
will be obtained from a neighbouring waterfall, which at present 
runs to waste. Mr. W. A. Traill, the Re-ident Engineer of the 
line, has already commenced operations, and TI hope that by next 
spring, visitors to the sister island may reach one of its most 
interesting sights, the Giant’s Causeway, propelled by invisible 
but yet potential agency. 

The experience gained by my brother in the working of the 
first electric railway, two miles in length, established hy him at 
Lichtenfelde, near Berlin, leaves no reasonable doubt regarding 
the economy and certainty of this wode of propnlsion, althouzh 
it is not anticipated that it will supersede locomotive power npon 
our main trunk railways. Tt will have plenty of scope in re- 
lieving the toiling horses on our tramways, in use on elevated 
railways in popnious districts, and in such cases as the Metro- 
politan Railway, where the emission of the products of com- 
bustion causes not only the propulsion but the suffocation of 
passengers, 

Another application of electricity, also at any rate indicated 
at the Paris Exhibition, is that to agricnlture and horticulture, 
upon which I have been practically engaged during the last two 
winters on my farm near Tunbridge Wells. This is neither 
the time nor place for me to enlarge upon this applica- 
tion, which should he mentioned, however, because I believe 
thatit will ultimately exercise a considerable influence upon 
an important interest, besides providing a means of adding 
to the pleasures of country pursuits. Electroculture by itself 
would be expensive, but not so if combined, as it is at 
Sherwood, with the utilisation of electric’energy for accomplishing 
other objects—such as chaff- and root-cutting at one place, wood- 
cutting at another, and pumping of water at a third, while the 
waste heat of the steam at the generating station is utilised to 
heat the water circulating through the greenhouses, &c. In this 
way labour and expense are saved in many ways, and the men 
employed on the farm find no difficulty in working the electrical 
nae no longer experimentally, but as a regularly established 
thing, 

A somewhat special application of electricity, also shown at 
the Paris Exhibition, is its employment as a heating agent. For 


temperatures not exceeding that of a welding furnace, solid or- | 


gaseous fuel prodnces the desired effect at a cheaper rate than it 
is likely to be accomplished by electricity. When electricity is 


Sy 


| used, heat energy has in the first place to be transferred from the 
burning fuel to the hoiler of the steam-engine. The mechanical 
energy of the engine works the dynamo-electric machine, whence 
electric energy is transmitted through the conductor to the point 
where it is to be utilised as heat, At each intermediate stage a 
loss will have to be incurred, and it is therefore absolutely certain 
that the amount of heat finally produced in the electric arc must 
fall very much short of that generated by the fuel under the 
boiler. But the electricarc has this advantage over other sonrces 
of heat, that no waste heat need pass away from it in the shape 
of heated products of combustion. This loss of heat in the fur- 
| nace by combustion increases with the temperature at which the 

work has to be accomplished, and reaches its maximum in a 
furnace for melting steel or platinnm. Beyond this the point is 
soon reached where combustion ceases entirely, where, to use 
the scientific jhrase, the point of dissociation of carbonic acid is 
reached ; and it is for purposes where such degrees of heat are 
required that the electric are can be advantageously employed, 
and will enable us to accomplish chemical effects which have 
hitherto been heyond the reach of science. 

My chief object in dwelling, perhaps unduly, upon these prac- 
tical questions is to present to your minds in a concrete form the 
hopeles:ness of looking upon any of the practical processes of the 
present day as permanent, to be acquired in youth and to be the 
staple occupation of a lifetime. 

The respectable millwright of former years had already to 
enlarge his scope of knowledge and become a steam-engine 
builder ; baving made himself master of the construction of 
simple forms of high-pressure engines, he has had to go to 
school again, to study the laws of condensation and of the ex- 
pansive action of steam, in order to produce an engine using 
only a fractional amonnt of the fnel which his customers were 
willing to expend in former years for a given effect; he now has 
to study the laws of electricity and understand the construction 
of dynamo-electric machines, in order to be able to transmit and 
distribute his steam power more readily than conld be accom- 
plished by means of wheels and belts. But even his condensing 
steam-engine with variable expansion, of which he is so justly 
proud to-day, will no longer he acceptable to his client to- 
morrow, when it will be made clear to him, by the light of 
thermo-dynamics, that even the best of steam-engines utilises 
barely a seventh part of the heat-energy residing in fnel, and 
that the attainment of perhaps three-fourths of that ultimate 

| limit will be required of him, 

Analogons changes threaten to invade almost every existing 
branch of industry, and it is necessary for every one of yon to 
be prepared for snch changes. 

The practical man of former days will have to yield his place 
to the unbiased worker who with open mind is prepared for 
every forward step as it arises. For this purpose it is necessary 
that he should possess, beyond the mere practical knowledge of 
his trade, a clear appreciation of the principles of action under- 
lying each operation, and such general acquaintance with the 
laws of chemistry and physical science as will male it easy for 
him to adapt himself to the new order of things. 

In order to be so pr: pared, it is by no means necessary that 
you shonld have had the advantage of an elaborate school educa- 
tion. No man or woman should consider bim or herself out of 
school until approaching the final reckoning, and it is throngh 
advantages such as are offered by the Midland Institute, that the 
means are afforded yon of continning the educational process 
near your homes, and withont much expense or difficulty of any 
kind. 

Let no one of you suppose that his early training or natural 
ability is nneqnal to the task of making acareer in life. Goethe, 
that man of wonderful insight into the working of the hnman 
mind, says :— 

“ Was man sich in der Jugend wiinscht, 
Hat man im Alter in Fille.’ 
Or, translated, 
“What you desire in youth, 
Mature age will give you in abundance.” 

At first sight this expression seems to involve almost an 
absurdity, and it is necessary to interpret the ‘‘ desire” of youth 
to mean not simply a vague sentiment or wish to be looked up 
to in after life, or to drive about in easy carriages, but a deter- 
mination to leave no stone unturned, and let no opportnnity go 
past that may advance you towards the well-defined object of 
your ambition, With a firm resolution almost every difficulty in 
your way will recede before yon; disapzointments you will 
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have, and they are most desirable, because they are the real 
teachers in practical life, only you must not allow yourself to he 
discouraged, but rather to be strengthened by them, in your 
determination to succeed. 

A fond motber bas sometimes come to me with a doleful story 
that her son, ‘‘an excellent young man,” had tried several things 
in life and had always failed, through some untoward circum- 
stance, but that she felt sure he would succeed if I would only 
give him a trial in my own particular pursuits. On some occa- 
sions I have perhaps yiclded to such representations, but found 
that the ‘‘excellent young man,” though commencing with a 
certain vigour, soon tired of the new occupation when he ap- 
proached its difficulties. He could not realise the fact that 
the secret of success lies not in the avoidance of, but in the 
victory over difficulties, that each disappcintment teaches an 
important lesson, and that by taking these lessons to heart with- 
out swerving from his purpose he would soon find himself 
possessed of a power exceeditg his most an tuine expectations. 

Success in life depends in fact much more upon dilixence and 
steadiness of purpese than npon the more brilliant qualities 
possessed by an individual; but in order to give force and 
direction to the sterlirg qualities within him, it is mo-t important 
that means should be brought w thin his reach of enriching 
his stock of useful information. The Birmingham and Midland 
Institute, cousting its 2688 students of various degrees and of 
both -exes, has accomplished this important object in a manner 
never hefore dreamt of; but not content with this splendid 
revult, the Council has made provision fora further extension 
of its beneficial action tbrough the erection of this magnificent 
lecture hall, which it is my proud privilege to inangurate this 
evening, for the uve of our members. 


UNIVERSITY AND EDUCATIONAL 
MINS SEIEILIMEI TIM CIS, 

CAMBRINGE,—One interesting outcome of recent changes is 
the promulgation by the Governing Body of Caius College of the 
following scheme, to take the place of the regulations providing 
for the anvwual delivery of the Thru-ton speech on the progress 
of medicine from the time of Dr, Caius, by a medical graduate, 
who received the sum of 18/, :—The money—about §4/.—shall 
be given triennially to that ember of the College who has pub- 
li-hed in the c urse of the preceding three years the best original 
investigation in physiology (including physiological chemistry), 
pathology, or ;ractical medicine ; the pers»n to whom the prize 
is awarded being required to give an account of his investigation 
in the form of a lecture in the College. If within the specified 
period no investigation of sufficient merit shall have been mde, 
the money <hall be carried forward to augment futvre prizes ; 
the first prize will be awarded in 1884. 


SOCIETIES AND ACADEMIES 
LonDON 

Entomological Society, October 5.—H. T. Stainton, 
F.R.S., president, in the chair. — Exhibitions: Mr R. 
McLachlan, a specimen of Gustrophysa raphani, Fabr., bred 
from a parthenogenetic ovum.—Mr. T. Wood, an abnormal 
specimen of Mottophilus biguttatus, Fabr.—Mr. R. Meldola, on 
behalf of Mr. W. J. Argent, some interesting varieties of 
British Lepidoptera. Mr. I]. B. Pim, a spectmen of Harpalus 
discoideus, Fabr.—Mr. E. A. Fitch, Lastus mixtus, Nyl., an ant 
new to Britain—Mr. A. S. Olliff, a specimen of /apifro 
Americus, Koll., with abnormal neuration.—Communications : 
the Secretary read a letter respecting the ravages of Lopaphus 
covophages, Newp., de tructive to cocoa-nut trees in Fiji; and 
some turther communications from the Colonial Office relative 
to locusts in Cyprus, &c.—Papers read: Mr. D, Sharp, De- 
scriptions of some new Coleoffera from the Hawaiian I-lands.— 
Mr. C. O. Waterhouse, on some new South American Coleoptera 
of the family AzseZde.—Prof. Westwood, description of the 
immature state of a Ceylonese insect apparently belonging to an 
undescribed genus.—Mr. P. Cameron, notes on Aj menoptera, 
with descriptions of new species. 

Paris 

Academy of Sciences, October 10,—M. Wurtz in the chair. 
—The following papers were read :—On the first volume of the 
‘* Nouvelles Annales de l’Observatoire de Bruxelles,” by M. 
Faye. It contains a new uranometry, and a repertory of con- 
stants of astronomy. M. Honzeau has represented the Milky 
Way on a large scale hy means of curves of equal luminous 
intensity. He distinguishes thirty-three luminous masses, care- 


fully determining their position, Our solar world is situated 
almost exactly in the plane of the great celestial circle these 
nearly form, and is probably near its centre. The ‘‘ Catalogue 
des Constantes ”’ comprises seventy six determinations of the solar 
parallax, extending over twenty-one centuries. The increasing 
precision of astronomical measurements is well brought cut,—M, 
Daubreée pre-ented a large specimen of a holosideric meteorite 
from Cohahuila, Mexico. It contains chrome-iron, a mineral 
not before met with in a metallic meteorite. Pr f. I.anrence 
Smith also found in it another chromiferous n:ineral, Daz- 
brédite.—On the employment of tar as a preservative against 
phylloxera, by M. Avignon, A mixture is made of tar and fine 
sand, and triturated to render it homogeneous. Wood-ash is 
added ; the mixture is put in a hole round the stem in spring 
and covered with earth. It effectually repels the insect.—A 
letter of M. Govi relating to a drochure by Prince Boncom- 
pagni on the unpublished will of Nicolé Tartaglia, noted the 
fact that the true surname of this celebrated mathematician of 
Brescia was Fontana. He was called Tartaglia (which means a 
stammerer, and which appears as his name, even in the will) 
because of difficult articulation arising from a bad wound in his jaw 
and palate received when he was a boy, during the sack of Brescia 
in 1512.—Comet discovered by Mr, Denning on October 4, 
1881 ; observationat Marseilles Observatory, by M. Coggia.—On 
the part ol M. Arnaud, asample of a newalkaloid from quinquina 
(of Santander, Columbia) was presented ; M. Arnand calls it c772- 
chonamine, It differs from cinchonine by an excess of two atoms of 
hydrogen, and presents the composition of hydrocinchonine, with 
which it is probably isomeric.—On the sounds produced in a tele- 
phonic circuit during thunderstorms, by M. de I_alagade. He recalls 
effects similar to these got by M. Thury, which he described 
in 1878. To amplify the sounds he afterwards added two small 
microphones to the plate of the receiving telephone ; the least 
sounds can thus be heard 1 in. or mere from the second tele; hone 
in a quiet room. — Galvanometer with angular deflections propor- 
tional to the inten-ities, by M. Gaiffe. The multiplier frame in 
the instrument pre ented (a horizontal galvanometer) was of 
elliptic form, The deflections are regular under two angles of 
about 35°, representing 35 milliwebers, on cither side of zero, 


| and then diminish slowly, allowing of division of the scale by 


units to the fiftieth miliweber. With a different curve of the 
multiplier frame the deflections may be rendered proportional up 
to about the seventy-fifth degree.—On the innervation of the 
heart and the action of poisons in lamellibranchiate mollusca, by 
M. Yung. /uéer alia, the heart is chiefly innervated by fibres 
from the po teri .x or the branchial ganylions, which fibres have 
an accelerative 7J/e, Rise of temperature accelerates the heart’s 
movements up to 40°C. Cerare, in strong dose, males the 
animal’s movements very slow. Stychnine, whatever the dose, 
only causes temporary convulsions, never tetanus ; in direct con- 
tact with the heart it lessens the number of heats, and causes 
stoppaye in fifteen to thirty minutes. Micotize accelerates the 
heart-beat-, enlarges the heart, and in strong dose cau es death, 
Peratrine acts ~imilarly, &e. 
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